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ABSTRACT OF THE DISSERTATION 
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This dissertation advances understanding of how distal factors affect maternal health and 

health seeking behavior: by examining the links between place of residence and socioeconomic 

status (SES); quality of antenatal care (ANC); use of skilled birth attendants; and pregnancy 

outcomes. The dissertation is motivated by two main questions: Why are deliveries by skilled 

attendants low in most of sub-Saharan Africa, despite high antenatal attendance? And what 

accounts for the disparities in use of skilled birth attendants within countries? I hypothesize that 

differentials in quality of care partly explain the gap between antenatal attendance and use of 

skilled birth attendants, the rural/urban and SES differentials in the use of skilled birth 

attendants, as well as differentials in pregnancy outcomes. Data for the analysis are from the 

Ghana Maternal Health Survey and the World Health Survey for Ghana and Burkina Faso. I 



 iii 

employ multilevel linear and logistic regressions with mediation and moderation analyses to 

examine the intervening and conditional effects. The first three chapters present the introduction, 

background, and theory sections respectively; chapter 4 presents an overview of the data, 

variables, and sample distributions; and chapter 8 is the concluding chapter. The dissertation has 

three empirical chapters.  

In the first empirical chapter (chapter 5), I examine the factors that affect the quality of 

antenatal care women receive—focusing on place of residence and SES (education and wealth); 

the interaction between these factors; and the mediating role of ANC timing, frequency, facility 

and provider. The results show that urban residence and higher SES are positively associated 

with higher ANC quality, but the urban effect is completely explained by sociodemographic 

factors. Specifically, about half of the urban effect is explained by education and wealth alone, 

with other variables accounting for the remainder. The effects of education are conditional on 

wealth and are strongest for the poorest women. Starting ANC visits early and attending the 

recommended four visits as well as receiving ANC from a higher-level facility and from a skilled 

provider, are associated with higher quality ANC. These factors partially explain the SES 

differentials in quality of ANC. 

In the second empirical chapter (chapter 6), I examine the factors that influence the use of 

skilled birth attendants, focusing on the mediating role of quality of care. The results show that 

higher quality ANC, frequent ANC visits, and receiving ANC in higher level or private facilities 

increase the odds of using a skilled birth attendant. As expected urban residence and high SES 

are also associated with higher use of skilled birth attendants, but the rural/urban and SES 

differential in use of skilled attendants that is mediated by ANC quality is only marginally 

significant in most of the models. The rural/urban and SES effects are also not conditional on the 
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ANC quality. In the third empirical chapter (chapter 7), I examine the factors associated with 

pregnancy outcomes, focusing on the role of ANC quality. The results show that higher quality 

ANC decreases the odds of having a stillbirth by almost half, net of other factors including 

delivery provider and place. The other health service factor associated with lower odds of having 

a stillbirth in the multivariate analysis is attending at least four antenatal visits.  

My findings suggest pregnant women in SSA experience significant disparities in the 

quality of ANC, with poor illiterate women receiving the worst care. Poor quality ANC is 

contributing to the low utilization of skilled birth attendants, despite high antenatal attendance, 

and to poor pregnancy outcomes. The differentials in quality of care are also potentially 

contributing to the differentials in use of skilled birth attendances by SES and place of residence, 

but this needs more research. Targeted efforts to increase quality of ANC could significantly 

improve maternal and fetal outcomes and reduce maternal health disparities in SSA. 
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CHAPTER 1: INTRODUCTION 

Motivation: maternal and fetal deaths, antenatal care, and delivery care in Ghana 

Approximately 800 women die of pregnancy related complications every day. Ninety-

nine percent of these deaths occur in developing countries, and sub-Saharan Africa alone account 

for about two thirds (62%) of these deaths (WHO et al. 2012, 2014). Like many sub-Saharan 

African countries, Ghana, which is the focus of this dissertation, is still grappling with high 

maternal mortality, despite efforts by the government and other organizations to improve 

maternal health. An estimated 3,100 maternal deaths occurred in Ghana in 2013, with a maternal 

mortality ratio (MMR) of 380 deaths per 100,000 live births –range of 210 to 720 deaths per 

100,000 live births (WHO et al. 2014). Maternal deaths account for about 12% of deaths among 

women of reproductive age in Ghana; and the lifetime risk of maternal death among young 

women is about 1 in 66 (WHO et al. 2014).  Ghana’s  MMR  decreased  from  about 760 per 

100,000 live births in 1990 to the current rate of to 380. This change represents a 49% reduction 

since 1990, and a 2.9% average annual rate of decline (WHO et al. 2014). Since an average 

annual decline of 5.5% is needed to achieve the millennium development goal number 5 

(MDG5) – to reduce maternal mortality ratio by three quarters between 1990 and 2015 – Ghana 

is clearly not on track to achieve the MDG 5, despite the progress made (Ministry of Health, 

Ghana, Ghana Health service, and UNDP 2011; WHO et al. 2012, 2014). 

Closely related to maternal deaths are fetal deaths. Over two million stillbirths occur each 

year. Like maternal deaths, over 98% of stillbirths occur in developing countries. SSA has the 

highest stillbirth rates globally –28.3 per 1000 births, compared to 3.1 per 1000 births for the 

high income countries (Cousens et al. 2011). Though most regions observed a decline in stillbirth 
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rates in the last several years, SSA observed the smallest decline (together with Oceania) – at 

less than 10% compared to the average global decline of 14.5% (Cousens et al. 2011). The 

decline in the stillbirth rates has been slower than that for maternal, neonatal, and child health 

globally (Cousens et al. 2011; J. E. Lawn et al. 2009; Lawn et al. 2011). Stillbirths have been 

described  as  an  “invisible  problem”  and  a  “hidden  loss,”  as  they  are  usually  not  counted  in  local  

data collection systems, nor considered in national and global policy and program priorities (Joy 

E Lawn et al. 2009; Lawn et al. 2011). Like in many other developing countries, stillbirths are 

not adequately monitored in Ghana (Cousens et al. 2011); they are not routinely reported, and are 

hardly mentioned in the Ghana Health Service annual reports. Estimates of stillbirth rates in 

Ghana are therefore varied: ranging from about 14 per 1000 births to 32.4/ 1000 births from 

surveys and some district surveillance data (Engmann et al. 2012; Ghana Statistical Service, 

Ghana Health Service, and Macro International 2009; GSS 2008; Ha et al. 2012). 

Most maternal and fetal deaths can be prevented with good quality maternal health care: 

antenatal, delivery, and postnatal care. But because most maternal deaths occur around the period 

of delivery, it is important that every birth is assisted by a skilled birth attendant (SBA) – a 

health professional who can manage normal labor and delivery and identify and manage 

complications or provide basic care and referral (UNICEF 2011; WHO 2004). In most of SSA, 

deliveries by SBAs are the same as deliveries in health facilities (Gabrysch and Campbell 2009; 

Moyer and Mustafa 2013). Unfortunately, only a little over half (estimates range from 56 to 

68%) of pregnant women in Ghana use a SBA during delivery (Ghana Health Service 2013; 

Ghana Statistical Service 2011; WHO 2013b). This is despite significant progress in increasing 

coverage for antenatal care (ANC) visits: over 95% of pregnant women in Ghana go for at least 



 
 
 

3 

one ANC visit, and about 80% go for the recommended four or more visits (Ghana Health 

Service 2013; Ghana Statistical Service 2011; GSS 2008; WHO 2013b).  

Because of the generally high ANC attendance, there are no significant disparities in 

ANC attendance by region of residence, rural/urban residence, or socioeconomic status (SES). 

On the other hand there are significant disparities in use of SBAs: only about 43% of births in 

rural areas are assisted by SBAs compared to  84% in urban areas; 27% in the Northern region 

compared to 84% in the greater Accra region; 46% among those with no education compared to 

92% among those with secondary education; and 24% among women in the poorest wealth 

quintile compared to 95% among those in the richest wealth quintile (GSS 2008). Skilled 

attendance at delivery increased from 48% in 2003 to 94% in 2008 among the richest in the 

country, but only increased from 15% to 24% among the poorest (GSS 2008). The most recent 

estimates (from 2011) shows deliveries by SBAs is only 54% in rural areas compared to 88% in 

urban areas; 37% in the Northern region compared to 89% in the greater Accra region; 44% 

among those with no education compared to 95% among those with secondary education; and 

39% among women in the poorest wealth quintile compared to 98% among those in the richest 

quintile (Ghana Statistical Service 2011). These statistics raise a number of questions motivating 

this dissertation: (1) Why is skilled delivery care low in Ghana despite the very high antenatal 

attendance? (2) What accounts for the disparities in use of skilled birth attendants by place of 

residence and socioeconomic status? (3) What accounts for the poor maternal and fetal outcomes 

in Ghana? 

Given that over 90 percent of women go for at least one antenatal care visit, and about 

80% complete the recommended four antenatal visits, but only about half seek delivery in health 

facilities,  it  is  possible  that  women’s  experience  with  the  health  system  partly  accounts  for  the  
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lower proportion of women who seek skilled delivery care. This is keeping in mind that physical 

access to antenatal care is easier than skilled delivery, as antenatal care is sometimes provided at 

outreach points where deliveries cannot be conducted. It is also easier to plan for ANC visits 

than delivery. Nonetheless, antenatal care is an opportunity to help women plan for skilled care 

during delivery. Thus, when women go for ANC visits, but do not deliver with a skilled birth 

attendant, it may suggest a deficiency in the quality of ANC. Furthermore, qualitative studies 

suggest that poor quality of care is a deterrent to the use of skilled birth attendants (Bazzano et 

al.  2008;;  D’Ambruoso,  Abbey,  and  Hussein  2005;;  Cheryl  A.  Moyer  et  al.  2013;;  Tunçalp  et  al.  

2012); though there is little quantitative analysis on if and how quality of care influences the use 

of skilled birth attendants (Gabrysch and Campbell 2009; Moyer and Mustafa 2013).  

Increasing coverage for use of maternal health services is very important, but, there is 

reason to believe that increasing coverage for utilization of maternal health services alone might 

not reduce maternal and fetal mortality. Close to half of maternal deaths in Ghana occur in health 

facilities. The institutional MMR (maternal deaths in health facilities) for Ghana was 216 per 

100,000 live births in 1990, declining only slightly to 201 in 2008 and then to 170 per 100,000 

live births in 2009. Since 2009 the decline has been slower: with a decrease to 163 per 100,000 

live births in 2010, an increase to 174 per 100,000 live births in 2011, and then a decrease to 154 

per 100,000 live births in 2012 (Ghana Health Service 2012, 2013; Ministry of Health, Ghana et 

al. 2011). The high institutional MMR suggest that perhaps poor quality of care within 

institutions may be contributing to the high maternal mortality in the country.  

Recent suggestions that poor quality of care in health institutions is contributing to the 

persistent poor maternal and neonatal outcomes in developing countries has increased interest in 

assessing quality of maternal health care (van den Broek and Graham 2009; Friberg et al. 2010; 
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Graham, McCaw-Binns, and Munjanja 2013a; W. J. Graham and Varghese 2012; United Nations 

Secretary-General 2010; Wall et al. 2010) However, the emphasis has been on human and 

physical resources and technical quality at the level of health facilities (Ameh et al. 2012; 

Boulkedid et al. 2013; Filippi et al. 2004, 2005; Morestin et al. 2010; Parkhurst et al. 2005; 

Pirkle, Dumont, and Zunzunegui 2011; Spector et al. 2012; Twum-Danso et al. 2012). Such 

assessments are obviously important, but the lack of data on the quality of care individual 

women receive limits our understanding of the quality–coverage link (Bell, Curtis, and Alayon 

2003; Graham, McCaw-Binns, and Munjanja 2013b).  

Writing back in the 1980s, Donabedian wrote that knowledge about the relationship 

between technical care and outcomes come from the health care sciences; and while it is difficult 

to know for certain if an outcome can be attributed to an antecedent process because of the 

complexity of factors that influence the outcome, there is good evidence that good technical care 

does lead to improved outcomes. On the other hand he noted  that:    “Knowledge  about  the  

relationship between attributes of the interpersonal process and the outcome of care should 

derive from the behavioral sciences. But so far, these sciences have contributed relatively little to 

quality assessment. I cannot say whether this is because of a deficiency in these sciences or 

narrowness in those who assess quality”  (A. Donabedian 1988). I think it is more of a 

disciplinary divide – health service researchers who assess maternal health quality and 

behavioral scientists who assess health seeking behavior with separate sets of data that preclude 

examining the relationship between quality of care and behavior; or even outcomes at the 

individual level. This dissertation is the beginning of a process to help bridge this gap. 

 The paucity of studies examining the quality of maternal health care women in SSA 

receive, either as an outcome or as a predictor, is due to the lack of data on quality of maternal 
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health care at the individual level. This is attributed to the multiple dimensions of quality, which 

defy capture in single or simple set of indicators; the weakness of routine systems for collecting 

health information; and the over-reliance on household surveys, which limit data acquisition for 

technical aspects of quality (W. J. Graham and Varghese 2012). While this is very true, 

researchers have not taken advantage of the limited variables in existing data to understand the 

predictors and effects of quality of maternal health care. In this dissertation, I use variables from 

existing data (the Ghana Maternal Health Survey data and the World health Survey data for 

Ghana and Burkina Faso) that can be used as measures for quality of care to examine the factors 

that affect the quality of care women receive, and how quality of care affects use of skilled birth 

attendants and pregnancy outcomes. In the process, I also identify the limitations of the existing 

measures to serve as initial evidence to guide the development of better measures to assess 

quality of maternal health services. This dissertation extends the maternal health literature in two 

areas: it addresses the dearth of studies on the determinants of quality of maternal health services 

as well as the dearth of studies on the mechanisms underlying the associations between distal 

factors such as SES and place of residence and use of maternal health services. 

Overview of study aims and research questions 

The overarching question I examine in this dissertation is: do disparities in quality of care 

from prior encounters with the health system explain disparities in use of skilled birth attendants? 

I focus on disparities by rural/urban residence and socioeconomic status (measured by education 

and wealth), and examine antenatal care visits as the main prior encounter with the health 

system. The main analysis is therefore restricted to women who went for at least one ANC visit 

during their last pregnancy, which is over 95% of women in Ghana. The full samples are used in 

supplementary analysis. Three conditions are needed for an affirmative response to the main 
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question: (1) rural/urban residence and socioeconomic status must be associated with quality of 

antenatal care; (2) rural/urban residence and socioeconomic status must be associated with use of 

SBAs; and (3) quality of antenatal care must be associated with use of skilled birth attendants.  

My first aim addresses the first condition, by examining the determinants of quality of 

antenatal care. The key questions for this aim are  

1. What are the determinants of quality of antenatal care? 

a. Are education, wealth, and rural/urban residence associated with quality of 

antenatal care net of other factors? 

b. Which factors mediate the effects of education, wealth, and rural/urban residence 

on quality of antenatal care? 

c. Are the effects of education, wealth, and rural/urban residence conditional on each 

other? 

My second aim addresses the second and third conditions, by examining the determinants of 

use of skilled birth attendants. The key questions here are:  

2. What are the determinants of use of SBAs? 

a. Is quality of antenatal care associated with use of SBAs net of other factors? 

b. Does quality of antenatal care explain some of the rural/urban and SES 

differentials in use of SBAs? 

c. Is the effect of quality of care on use of SBAs conditional on rural/urban 

residence, education, or wealth? 

My third aim extends the research to examine the importance of quality of antenatal care 

beyond increasing use of skilled birth attendants, by examining the effect of quality of antenatal 

care on pregnancy outcomes – i.e., whether a woman has a live birth or stillbirth. I use birth 
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outcomes because I am unable to examine maternal mortality as an outcome. Birth outcome is 

however a good proxy for maternal mortality because they have similar determinants. In 

addition, birth outcome is an outcome measure of quality of maternal health care, hence useful 

for examining the effects of a process measure of quality of maternal care. The key questions 

here are: 

3. What are the determinants of birth outcomes? 

a. Is quality of antenatal care associated with birth outcomes net of delivery care? 

b. Is the effect of quality of antenatal care conditional on the delivery place or provider? 

 

 The hypotheses, rationale for the hypotheses, results, and discussion for each of the 

three aims are presented in chapters 5, 6, and 7 respectively. The data used for all three aims, the 

variables, and the description of the samples are presented in chapter 4. The general limitations, 

strengths, implications, recommendations, and conclusion are presented in chapter 8. In the next 

two chapters, I present the literature (chapter 2) and theoretical models (chapter 3) guiding this 

work.  
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CHAPTER 2: BACKGROUND  

Maternal mortality in sub-Sahara Africa in context 

An estimated 289,000 maternal deaths occurred in 2013, with a Maternal Mortality Ratio 

(MMR) of 210 maternal deaths per 100,000 live births (WHO et al. 2014). Ninety-nine percent 

of these deaths occur in developing countries, with a MMR of 230 per 100,000 live births –14 

times higher than the MMR in developed countries at 16 per 100,000 live births. The lifetime 

risk of maternal deaths in the developing world is 1 in 150, compared 1 in 3700 in developed 

regions (WHO et al. 2012, 2014). Sub-Saharan Africa (SSA) is the region with the highest MMR 

at 510 per 100,000 live births, followed by Southern Asia at 190 (WHO et al. 2014). SSA is 

home  to  just  11%  of  the  world’s  population,  but accounts for more than half (62%) of the global 

burden of maternal deaths  (Friberg et al. 2010). The lifetime risk of maternal death in SSA is 1 

in 38 (the highest), followed by 1 in 140 in Oceania, and 1 in 200 for Southern Asia (WHO et al. 

2014). The difference in maternal mortality between rich and poor countries is one of the largest 

disparities of any public health statistic (Hogan et al. 2010).  

The number of maternal deaths has reduced globally since 1990, but the decline has been 

below expectation for developing regions, especially SSA. Between 1990 and 2013, the global 

number of maternal deaths decreased from 523,000 to 289,000 – a decline of 45%. All regions 

experienced a decline; the highest reduction in Eastern Asia (65%) followed by Southern Asia 

(64%). The decline in Sub-Saharan Africa was among the slowest (49% reduction), with an 

average annual decline of 2.9%. Since an average annual decline of 5.5% is needed to achieve 

the MDG5 target –75% reduction in MMR between 1990 and 2015 – SSA as a region is not on 

track to achieving MDG 5 (WHO et al. 2014).  
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The exact magnitude and scope of maternal morbidity is unclear due to problems of 

definition and classification and poor reporting (WHO 2005b). But it is estimated that each year, 

over 20 million women experience some form of maternal disability (ranging from fever and 

depression to debilitating conditions like obstetric fistula and uterine prolapse) (WHO 2005b). 

For every woman that dies in childbirth, about 20 to 30 more are estimated to suffer long-lasting 

injury or illness (WHO 2011). This suggests very high levels of maternal ill health and disability 

in regions like SSA with high maternal mortality. 

Recommendations to prevent maternal mortality 

The inauguration of the Safe Motherhood Initiative in Kenya in 1987 marked the 

beginning of concerted international efforts to reduce maternal mortality (AbouZahr 2003). 

Family planning, antenatal care, clean/safe delivery, and essential obstetric care were identified 

as strategic interventions – the  “four  pillars”  of  safe  motherhood.  These  subsequently  became  the  

core components of the World Health Organization mother baby package (Bergsjø 2000; WHO 

1994). Though family planning is one of the safe motherhood strategies, it is usually not 

considered a maternal health service because it involves intervention before pregnancy. Thus it is 

not discussed in this dissertation. Maternal health services generally refers to interventions 

during pregnancy, delivery, and in the postpartum period: delivered through antenatal care, 

skilled attendance at delivery, and postnatal care, respectively (Bullough et al. 2005; The 

Partnership for Maternal, Newborn & Child Health 2011; WHO 2009).  

Antenatal care(ANC): Even though ANC has always been one of the recommended safe 

motherhood strategies, its contribution to maternal mortality reduction has been challenged 

(Bullough et al. 2005; Guillermo Carroli, Rooney, and Villar 2001). Earlier approaches to ANC 

were based  on  a  “risk  approach”: identify risk factors for undesirable outcomes, and deliver care 
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based on individual needs (Bergsjø 2000; WHO 1994). This was based on the belief that early 

signs of complications, or risk factors for maternal morbidity and mortality could be detected and 

effective interventions implemented (Rooney and Maternal Health and Safe Motherhood 

Programme 1992). Evaluations of the effectiveness of formal risk assessment in pregnancy, 

however, suggested that the risk approach was neither effective in preventing maternal deaths, 

nor in ensuring rational use of resources. This is because complications of pregnancy tend to be 

unpredictable, and so risk assessment leads to too many false positive and false negatives 

(Bergsjø 2000; Rooney and Maternal Health and Safe Motherhood Programme 1992). 

There is also a lack of consistency on the effectiveness of certain content, frequency, and 

timing of ANC visits. However, certain antenatal interventions such as serologic screening for 

syphilis, iron supplementation, malaria treatment and prophylaxis, diagnoses and treatment of 

asymptomatic bacteriuria, blood pressure monitoring, anti-tetanus immunization, and prevention 

of mother-to-child transmission of HIV have been shown to be effective especially with regards 

to neonatal survival (Bergsjo and Villar 1997; Campbell and Graham 2006; Villar and Bergsjo 

1997; World Health Organization 2003). These interventions are therefore part of the 

recommended package of antenatal services. Furthermore, ANC offers an opportunity to educate 

women on danger signs of pregnancy and help them plan options for skilled care during delivery 

(Campbell and Graham 2006). This is especially so for regions like SSA where ANC coverage is 

high but skilled delivery remains low (Guliani, Sepehri, and Serieux 2012; Ouma et al. 2010). 

Recent evidence suggests the inconsistency in the effectiveness of ANC may be because many 

studies do not account for the content of antenatal services (Adjiwanou and LeGrand 2013).  

Earlier on, the lack of evidence on the effective timing and frequency of ANC in 

developing countries resulted in the adoption of western a model, where women had to go for 
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ANC several times during the course of their pregnancy –with most going a minimum of eight 

times. Later work however showed that the ANC interventions can be effectively delivered in 

fewer visits –leading to a change in the schedule to four focused visits (referred to as focused 

antenatal care) for women with uncomplicated pregnancies (G. Carroli et al. 2001; Villar et al. 

2001; WHO 2002).  

Skilled Attendance at delivery and postnatal care: The recommendation for skilled 

delivery and postnatal care is based on evidence that: (1) most maternal deaths occur during 

labor, delivery, and the first 24 hours postpartum; (2) many pregnancy complications cannot be 

predicted and life-threatening situations can develop rapidly in previously uncomplicated 

pregnancies, even in women without any identifiable risk factors; and (3) the technology to 

address the leading causes of maternal deaths – hemorrhage, sepsis, preeclampsia/eclampsia, 

prolonged/obstructed labor, and unsafe abortion – are available to prevent deaths from these 

complications (Khan et al. 2006; Li et al. 1996; UNICEF 2011; WHO 2004). In addition, up to 

40% of fetal deaths occur during labor and delivery (J. E. Lawn et al. 2009; Joy E Lawn et al. 

2009). Thus, there is the need for an attendant who can identify and manage complications or 

provide basic care and referral at every delivery (Khan et al. 2006; Li et al. 1996; UNICEF 2011; 

WHO 2004).   

Even though skilled attendance at delivery was captured under clean/safe delivery and 

essential obstetric care in the initial safe motherhood package,  the  emphasis  was  on  “trained  

attendants,”  which  included  trained  traditional birth attendants (TBAs). However after years of 

implementing TBA training programs, the evidence suggested that training of TBAs had no 

significant effect on reducing maternal mortality: Training led to improved knowledge, but this 

knowledge did not translate to improved practices in many instances (Campbell and Graham 



 
 
 

13 

2006; Sibley et al. 2007; Sibley and Ann Sipe 2004). This evidence led to change in emphasis 

from  “trained”  to  “skilled”  birth  attendants, to emphasize that while trained  implied the 

acquisition of knowledge and ability, it did not guarantee skill – “the  competent  use  of  

knowledge”(Graham et al. 2001; Starrs 1997; WHO 1999).  The use of skilled birth attendants 

(SBAs) was subsequently expanded to “Skilled  attendance”  to  emphasize  the  need  for  a  SBA in 

an enabling environment: adequate infrastructure, supplies, and equipment, as well as efficient 

and effective systems of communication and referral within a working health system (Graham et 

al. 2001).  

About 40% of all pregnant women will have some complication and up to 15% of 

pregnancies or deliveries need emergency obstetric care for life threatening complications to the 

mother or baby (WHO 2013a). Skilled attendance is therefore advocated as the "single most 

critical intervention to reduce maternal  mortality”  (WHO 2004, 2013c).  Some estimates suggest 

SBAs alone can reduce maternal mortality by 16-33% (Graham et al. 2001). But, the effects are 

higher with SBAs in working health system, with estimates that up to 88-98% of maternal deaths 

can be averted with timely access to emergency obstetric care (WHO 1994). Emergency obstetric 

care  has  been  referred  to  as  the  “keystone  in  the  arch  of  safe  motherhood”  (Fortney 2001).  

Direct evidence linking skilled attendance and maternal mortality is however lacking: the 

recommendation is mostly based on ecological studies that show strong associations between 

maternal mortality and skilled delivery rates at the country level (De Brouwere et al. 1998; Van 

Lerberghe and De Brouwere 2000). For example, delivery by SBAs is about 97 to 99% for upper 

middle and high income countries, with low maternal mortality, but about 47 to 60% for low and 

lower middle-income countries with very high maternal mortality (WHO 2013b). The coverage 

for use of SBAs is 66% globally; and 49% for SSA and South Asia (UNICEF 2013).  Early 
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postnatal care is associated with skilled attendance at delivery, but where deliveries are not 

conducted by SBAs, early postnatal care with a SBA is still advocated.  

Good quality antenatal, delivery, and postnatal care is essential not only for maternal 

health but to prevent the over two million stillbirths that occur each year (Cousens et al. 2011; J. 

E. Lawn et al. 2009; Lawn, Cousens, and Zupan 2005; Rajaratnam et al. 2010; Stanton et al. 

2006). Unfortunately in many developing countries, coverage for these essential services remains 

low. Furthermore, quality has been left out of the picture until recently. The indicators for 

antenatal, delivery, and postnatal care are all based on coverage for use of the services. Though 

some data on quality of ANC is collected in the Demographic and Health Surveys, they are not 

used as monitoring indicators, and few studies have used them for any analysis. No information 

on quality of delivery care or the timeliness of delivery care is collected in these surveys. Some 

quality data is available from facility based surveys, but these are difficult to examine for 

individual outcomes. There are many studies on the determinants of use of maternal health 

services, but just a handful of studies have examined the determinants or the effects of quality of 

maternal health services. In the next section, I present and discuss the literature on determinants 

of use of maternal health services. I will discuss the few studies on determinants of quality of 

maternal health services in chapter 5. 

Literature review of the determinants of use of maternal health services  

The literature summarized here covers several countries in SSA, with a few from other regions 

with high MMR. It also draws from major reviews on this topic –from 1994 to the most recent 

one in 2013 (Thaddeus and Maine 1994; Say and Raine 2007; Gabrysch and Campbell 2009; 

Moyer and Mustafa 2013). All the reviews were focused on developing countries, with the one 

by Moyer and Mustafa (2013) specifically on SSA. Different categorizations of the determinants 
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are used in different studies and reviews. I group the determinants based on the constructs in my 

conceptual model, which is presented in the next chapter. 

Socioeconomic factors:  

  Education, economic status, and  women’s  status  are  the  most  commonly  studied  

determinants of utilization of MH services (Gabrysch and Campbell 2009; Moyer and Mustafa 

2013; Say and Raine 2007; Thaddeus and Maine 1994). 

Education: But for a few studies, the education of mothers is consistently strongly 

associated with utilization of MH services, even with different classifications of educational 

levels (Gabrysch and Campbell 2009). In Africa, even just a primary education is associated with 

higher utilization compared to those with no education and much higher for those with secondary 

education (Adanu 2010; Addai 2000; Ensor et al. 2013; Gabrysch and Campbell 2009; Mrisho et 

al. 2007; Stekelenburg et al. 2004; Winfred A. Avogo 2011). The contextual effect of education 

(using percent of women or adults with secondary education in a cluster) has also been found to 

strongly predict a woman's use of SBAs (Gage 2007; Stephenson et al. 2006a). Few studies 

include  husbands’  education,  but  this  has also been found to be positively associated with use of 

maternal services – though  less  so  compared  to  mothers’  education  (Aremu, Lawoko, and Dalal 

2011; Gabrysch and Campbell 2009). 

Economic status: Most studies find that higher economic status is associated with higher 

use of MH services, but some find no association (Gabrysch and Campbell 2009; Say and Raine 

2007). The differential findings are attributed to its interaction with other factors as well as how 

it is operationalized – as income, household wealth or assets, household expenditure, or ability to 

pay for service (Gabrysch and Campbell 2009; Say and Raine 2007). It is also thought that 

economic status may not play a big role in contexts where wealth gradients are shallow, services 



 
 
 

16 

are free, or where quality is the overriding concern (Bolam et al. 1998; Gabrysch and Campbell 

2009; Glei, Goldman, and Rodriguez 2003). Studies that use wealth quintiles generally find 

higher utilization with higher wealth (Adanu 2010; Addai 2000; Gage 2007; GSS 2008; Montagu 

et al. 2011; Mpembeni et al. 2007; Hyacinth Eze Onah, Ikeako, and Iloabachie 2006; Rai, Singh, 

and Singh 2012; Winfred A. Avogo 2011). The few studies that examine community or 

neighborhood-level poverty also find that poorer communities are less likely to use MH services 

(Babalola and Fatusi 2009; Mahmud Khan et al. 2006; Montgomery and Hewett 2005), though 

some do not find any effect of poverty concentration (Gage 2007).  

A few studies use occupation or working status of the woman or her husband as a 

measure of economic status, with variable findings. Some find that women who are farmers are 

less likely to use MH services than women in other occupations; and formally employed women 

are more likely to do so (Addai 2000; Nwakoby 1994; Stekelenburg et al. 2004). Some studies 

find  no  effect  of  mothers’  occupation,  and  few  find  that  working  women  are  less  likely  to  use  

maternal services, suggesting that this may be the case when working is poverty induced 

(Chowdhury et al. 2007; D. V. Duong, Binns, and Lee 2004; Gabrysch and Campbell 2009). Few 

studies have also suggested that high status occupation of the husband is associated with higher 

utilization (Gabrysch and Campbell 2009; Pebley, Goldman, and Rodriguez 1996). 

Women’s  status  and  autonomy: Autonomy is a complex construct with various 

dimensions (Furuta and Salway 2006; Gabrysch and Campbell 2009; Thaddeus and Maine 

1994). Qualitative  studies  suggest  an  important  role  of  women’s  autonomy, with many 

suggesting it is the lack of control of women in rural areas over the decision to seek care that 

leads to low utilization of SBAs (Abasiekong 1981; Harrison 1983; Jansen 2006; Cheryl A 

Moyer et al. 2013). Studies in SSA cite examples of communities where women cannot go to the 
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hospital without the permission of their husbands or other family elders; even when there is an 

obvious need for hospital care (Abasiekong 1981; Harrison 1983; Thaddeus and Maine 1994). 

Quantitative studies use various measures such as participation in household decision-making, 

freedom of movement, control over earnings, communication and sharing of housework with the 

husband, sex of household head, and presence of the mother-in-law in the household to examine 

the effect of autonomy. Most find significant associations for some measures though these vary 

between studies (Gabrysch and Campbell 2009; Mrisho et al. 2007; Nwakoby 1994; 

Stekelenburg et al. 2004).  Findings  related  to  women’s  autonomy  and  status  is  likely  to  be  

modified by age, marital status, parity, wealth, and education (Gabrysch and Campbell 2009). 

Furuta (2006) also cautions interpreting measures of autonomy out of context, as women who 

take  decisions  alone  in  certain  settings  may  not  really  be  autonomous,  but  “relatively isolated or 

unsupported individuals”  (Furuta and Salway 2006). 

Accessibility 

Economic accessibility: Most qualitative studies mention cost as an important barrier to 

use of MH services (Amooti-Kaguna and Nuwaha 2000; Jansen 2006; Mrisho et al. 2007; Pell et 

al. 2013). In addition, the influence of wealth on utilization is usually taken to mean an important 

role of cost.  The direct effect of cost is not commonly studied, but studies of payment systems 

suggest cost is important, as service utilization tends to increase with cost sharing systems and 

decrease with user fees (Blanchet, Fink, and Osei-Akoto 2012; Mensah, Oppong, and Schmidt 

2010; Thaddeus and Maine 1994).  A study in Nigeria also observed a decline in hospital births, 

but an increase in admissions for complications with the introduction of user fees; suggesting 

that costs deter poorer women from using services for normal deliveries but only delays use for 

complications (Gabrysch and Campbell 2009; Thaddeus and Maine 1994). Some studies and 
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reviews suggest that contrary to popular belief, cost is often not the most important factor in the 

use of MH services (Gabrysch and Campbell 2009; Montagu et al. 2011; Thaddeus and Maine 

1994). 

Physical accessibility: Physical access is thought to be one of the most important barriers 

to use of skilled delivery service. Measures of access commonly used are place of residence, 

distance, transport, and road conditions. Studies consistently find that women who live in urban 

areas are more likely to use services compared to those in rural areas; with an even bigger 

advantage for those living in large cities. There are also usually differentials by regions though 

these are not as big as the rural/urban differentials.(Addai 1998, 2000; Bell et al. 2003; Gabrysch 

and Campbell 2009; GSS 2008; Mekonnen and Mekonnen 2003; Montagu et al. 2011; Say and 

Raine 2007). Place of residence is used as a measure of access because service and social 

environments typically vary by region and rural/ urban residence (Bell et al. 2003) However, it 

may also be associated with other factors like education, ability to pay, parity, ethnicity/religion, 

beliefs, information availability, autonomy, availability, and quality of services; which can 

confound its effects (Addai 2000; Gabrysch and Campbell 2009). Thus place of residence 

reflects larger contextual factors than just access (Gabrysch and Campbell 2009). Distance and 

transport are more direct measures of access and are commonly mentioned in qualitative studies 

as important barriers (Amooti-Kaguna and Nuwaha  2000;;  Bazzano  et  al.  2008;;  D’Ambruoso  et  

al. 2005; Gabrysch and Campbell 2009; Pell et al. 2013). They are however, less commonly 

evaluated in quantitative studies; partly due to inadequate data (Gabrysch and Campbell 2009; 

Gage 2007; Thaddeus and Maine 1994). The few studies that examine the effect of distance 

(either as actual distance or time to reach the nearest facility) generally report less use of services 

with increasing distance to a health facility (Gage 2007; Magadi, Diamond, and Rodrigues 2000; 
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Pebley et al. 1996; Stekelenburg et al. 2004). While distance appears to be a good measure of 

physical access, some have argued that it also captures other aspects of remoteness, such as poor 

road infrastructure, poor communication, poverty, limited access to information, strong 

adherence to traditional values, and other disadvantages that are difficult to measure 

quantitatively (Hounton et al. 2008). 

Quality of Care 

Nearly all qualitative studies of MH service utilization mention quality of care as an 

important factor, with staff attitudes as a recurrent problem. Many women report rude, arrogant, 

and neglectful behavior of staff at health facilities as a reason for their preference for home 

delivery (Amooti-Kaguna  and  Nuwaha  2000;;  Bazzano  et  al.  2008;;  D’Ambruoso  et  al.  2005;;  

Kyomuhendo 2003; Cheryl A. Moyer et al. 2013; Mrisho et al. 2007; Tunçalp et al. 2012). 

Others report culturally inappropriate care, not being allowed to openly express pain, and verbal 

and physical abuse from health workers during labor (D’Ambruoso  et  al.  2005;;  Kyomuhendo  

2003; Cheryl A. Moyer et al. 2013). Some women also report poor hygiene (dirty facilities, lack 

of water), lack of necessary drugs, and too early caesarean sections as reasons for non-use of 

health facilities for delivery (Kyomuhendo 2003; MacKeith et al. 2003). 

Very few quantitative studies assess quality of care as a determinant of MH service 

utilization, and the findings are varied (Gabrysch and Campbell 2009). Stekelenburg et al. (2004) 

found no effect of perceived quality of antenatal care on facility delivery in a rural district in 

Zambia, but this was attributed to generally high satisfaction levels (Stekelenburg et al. 2004). A 

study in Vietnam however found that women who delivered in a facility rated quality of  "health 

care delivery" higher than those who delivered at home, but there was no difference in their 

ratings for "communication and conduct of personnel" (D. V. Duong et al. 2004). More macro 
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analysis examining structural aspects of quality have also produced mixed results with some 

finding a positive association with number of health workers, infrastructure, and supplies with 

facility delivery; and no associations in others (Gabrysch and Campbell 2009; Hotchkiss et al. 

2003; Hounton et al. 2008).  

Previous encounter with health system:  

Previous facility delivery and ANC use are commonly examined. 

Previous facility delivery: Quantitative studies generally find strong positive associations 

between previous and current use of facility delivery (Bell et al. 2003; Gabrysch and Campbell 

2009; Moyer and Mustafa 2013; Stephenson et al. 2006a). Qualitative studies also suggest 

women tend to deliver with the same provider if a previous delivery went well but change 

providers if they were dissatisfied (Amooti-Kaguna  and  Nuwaha  2000;;  D’Ambruoso  et  al.  2005;;  

D. V. Duong et al. 2004) Previous facility delivery is, however, thought to be a very 

heterogeneous variable, as it can reflect availability, accessibility, familiarity, and attitudes 

towards MH services, as well as various socioeconomic factors associated with the prior use of 

services (Bell et al. 2003; Gabrysch and Campbell 2009; Stephenson et al. 2006a). This is 

suggested by contextual studies that find significant positive associations between the proportion 

of women in a cluster who had at least one previous birth in a health facility and individual 

women’s  use of facilities for delivery (Stephenson et al. 2006a). 

Antenatal care: Use of ANC is also generally found to be positively associated with 

subsequent skilled delivery though a few studies find no association (Gabrysch and Campbell 

2009; Gage 2007; Mpembeni et al. 2007; Winfred A. Avogo 2011). The reasons for these 

associations are that ANC services are an opportunity to promote skilled birth attendant use; or 

give women information on the status of their pregnancy, which in turn informs their decisions 
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on where to deliver. Some qualitative studies however suggest that risk assessment during ANC 

visits can potentially reduce SBA use when women are told they have a normal pregnancy; 

especially when use of SBA is perceived to be for complicated deliveries (Bazzano et al. 2008; 

Magoma et al. 2010). Abuse of women without ANC cards when they go for delivery services 

has also been found to deter women who did not for ANC visits from seeking delivery services 

(Amooti-Kaguna and Nuwaha 2000). Level of Antenatal care uptake in an area is also predictive 

of individual women's use of SBAs net of individual ANC use, suggesting that ANC may signify 

availability MH services (Gage 2007). 

Reproductive health factors:  

The most popular reproductive health factors include maternal age, parity, and marital 

status. The findings related to these factors are mixed. Some studies find no effect of age but 

others find higher utilization among older women (Adanu 2010; Burgard 2004; Gabrysch and 

Campbell 2009; Magadi, Agwanda, and Obare 2007; Hyacinth Eze Onah et al. 2006; Stephenson 

et al. 2006a). For parity, some studies find no association, but some find higher utilization with 

first and higher order births (Ensor et al. 2013; Gabrysch and Campbell 2009; Gage 2007; 

Stephenson et al. 2006a). Marital status also has no effect in some studies (Gyimah, Takyi, and 

Addai 2006; Mekonnen and Mekonnen 2003; Nwakoby 1994), but others find higher utilization 

among married or single women (Letamo and Rakgoasi 2003; H. E. Onah, Ikeako, and 

Iloabachie 2006; Stekelenburg et al. 2004; Stephenson et al. 2006a). There is usually an 

expectation of higher utilization for older women in relation to autonomy; and for first order 

births in relation to risk for complications and prior inexperience. But older women are also more 

likely to be multiparous. The mixed findings are attributed to these complex interactions which 

are not adequately examined in many studies (Gabrysch and Campbell 2009).   
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Sociocultural factors :   

Qualitative studies identify beliefs about pregnancy and complications as determinants of 

skilled delivery use – e.g., labor as a sign of endurance, facility delivery as a sign of weakness; 

requirements around delivery position, warmth, and handling of the placenta; and cultural 

requirements of seclusion during the period of delivery (Bazzano et al. 2008; Kyomuhendo 2003; 

Mrisho et al. 2007; Senah 2003; Thaddeus and Maine 1994). Quantitative studies are however 

unable to directly to examine these, relying mostly on various proxies. For instance, Magadi et 

al. use prior use of family planning as a proxy for biomedical health beliefs; which they find is 

positively associated with use of MH services (Magadi et al. 2000). Stekelenburg uses sex 

preference of SBAs, and find that those who have no preference are more likely to use SBAs 

(Stekelenburg et al. 2004). Use of traditional medicines has also been used as a measure of 

sociocultural beliefs, with variable findings (Navaneetham and Dharmalingam 2002; S. 

Yanagisawa, Oum, and Wakai 2006). The commonly used measures, however, are ethnicity and 

religion which are not very good proxies, leading to mixed results (Addai 2000; Burgard 2004; 

Gabrysch and Campbell 2009; Gyimah et al. 2006). 

Others factors studied related to perceived need 

Complications: Qualitative studies find complications either in a previous birth or the 

index pregnancy to be an important determinant of use of MH services (Amooti-Kaguna and 

Nuwaha 2000; Bazzano et al. 2008; Gabrysch and Campbell 2009; Magoma et al. 2010). Few 

quantitative studies however investigate the role of complications. These studies find that some 

type of current or previous complication increases use of SBAs (Gabrysch and Campbell 2009; 

Glei et al. 2003; S. Yanagisawa et al. 2006).  
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Knowledge of pregnancy complications and general health knowledge: Few studies 

consider health knowledge, and these find increased use of MH services with increasing 

knowledge of pregnancy complications and danger signs (Doctor et al. 2013; Ensor et al. 2013; 

Mpembeni et al. 2007; Stekelenburg et al. 2004). Being told about pregnancy complications 

during Antenatal care is also associated with higher use of SBAs (Gage 2007; Tweheyo et al. 

2010; Winfred A. Avogo 2011).  Some studies also find positive associations between exposure 

to health and family planning messages in the media and increased use of MH services (Babalola 

and Fatusi 2009; Navaneetham and Dharmalingam 2002; Pebley et al. 1996; Stephenson et al. 

2006a). 

Wantedness of pregnancy: Few studies have also considered whether or not the index 

pregnancy was wanted, with mixed results (Burgard 2004; Gabrysch and Campbell 2009; 

Magadi et al. 2000). The expectation is that women with unwanted pregnancies may be less 

likely to invest in MH services, but other researchers suggest women may seek care for their own 

health rather than for the child (Gabrysch and Campbell 2009). 

Gaps in the literature on determinants of use of maternal health services 

As noted earlier, the most commonly studied determinants of MH service utilization are 

socioeconomic factors, with income/wealth measures and place of residence as proxies for 

access. Further studies are however needed to adequately measure the effect of access and to 

answer questions like how far women are willing to travel for MH services, either on foot or by 

other means of transportation. A study in rural Zambia found that the effect of distance became 

significant beyond 12 km with no difference on use of facility delivery between those living 6-11 

km from a basic emergency obstetric care facility and those living within 5km (Ensor et al. 

2013). Tweyeho et al. in Uganda however found that living more than 5km from a health facility 
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decreased use of facilities for delivery (Tweheyo et al. 2010). Such findings suggest the effect of 

distance are context and outcome specific, hence the need for more of such studies for local 

program development.  

In addition, while we know that women are concerned about quality from qualitative 

studies, (Amooti-Kaguna  and  Nuwaha  2000;;  Bazzano  et  al.  2008;;  D’Ambruoso  et  al.  2005;;  

Kyomuhendo 2003; Cheryl A. Moyer et al. 2013; Mrisho et al. 2007; Tunçalp et al. 2012) there 

is a need for studies that measure how quality actually affects use of services, and also especially 

which aspects of quality are most predictive of service utilization. A major gap in the literature 

on the determinants of MH service utilization is studies that explore the mechanisms through 

which various distal determinants like socioeconomic status may affect service utilization. For 

instance how does education or economic status interact with cost of MH services, distance, and 

perception of quality? A study in Bangladesh found that among those living more than one hour 

travel time from a health center, employed women were more likely to seek care, but there was 

no difference by employment status for those living within one hour travel time, suggesting 

employed women are better equipped to overcome physical access barriers (Rahman et al. 2008). 

Such studies are needed in SSA. Furthermore, there is a deficiency of studies in SSA that 

adequately examine regional variability in use of SBAs (Moyer and Mustafa 2013). 

Thaddeus and Maine noted the dearth of literature on service utilization and the role of 

women’s  informal  power  among  women  who  are  financially  independent  and  autonomous  in  

their decision-making about 20 years ago (Thaddeus and Maine 1994). This still appears to be 

the case in SSA as no published studies in SSA have examined this systematically. The rapidly 

evolving role women in SSA particularly call for research in this direction.  
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Pre-pregnancy health status increases the risk of developing pregnancy complications, 

but there is apparently not much evidence on how this is associated with utilization of MH 

service. Even though few studies examine prior pregnancy complications, none I have reviewed 

has examined how preexisting chronic conditions like diabetes and hypertension affect use of 

MH services. Such studies might help illuminate how contact with the health system affects use 

of MH services. Another relatively unexplored area is how migration (rural/urban and potentially 

international migration) affects use of maternal health services. Such studies may help illuminate 

contextual and individual level influences on use of maternal health services (if problems of 

selection can be addressed). Other limitations include the lack of longitudinal and interventional 

studies (Moyer and Mustafa 2013). A potential reason for most of the limitations enumerated is 

limited data – limited variables in the surveys that serve as the major source of data for many 

countries in SSA. 

Finally, there is the question of whether utilization actually improves outcomes in all 

settings.  There have been calls to examine quality of institutional care, as increased coverage for 

use of health facilities for delivery, in many countries, does not seem to be associated with 

proportionate reductions in maternal mortality (van den Broek and Graham 2009; Friberg et al. 

2010; Wendy J Graham and Varghese 2012; United Nations Secretary-General 2010) A recent 

WHO study also found that high coverage for essential interventions within health facilities were 

not necessarily associated with reduced institutional maternal deaths; calling for a move beyond 

essential interventions (Souza et al. 2013). These findings suggest a need for research on the MH 

service utilization–quality–outcome cycle. 
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CHAPTER 3: THEORETICAL FRAMEWORK 

The framework for my dissertation draws on three previous models for examining the 

determinants of use of maternal services and maternal mortality. In the following sections, I 

describe these models and discuss their strengths and limitations. I then present a more integrated 

model that guides my analysis. 

The three delays model by Thaddeus and Maine (1994) 

This is the most popular of the models to explain the determinants of use of maternal 

services and maternal mortality. It was developed from the work of the Prevention of Maternal 

Mortality Program, a collaborative effort of Columbia  University’s  Center  for  Population  and  

Family Health and multidisciplinary teams of researchers from Ghana, Nigeria, and Sierra Leone 

(Thaddeus and Maine 1994). The model focuses on the factors that affect the interval between 

the onset of an obstetric complication and its outcome. The justification for focusing on this 

period was that about 75% of maternal deaths result from five direct obstetric complications, 

which are difficult to predict, and can occur in women with no prior risk factors; but the 

technology to treat these complications are available. Thus most of the deaths from obstetric 

complications can be prevented with prompt medical care (World Health Organization 1986). 

The main premise of the model is that prompt adequate treatment will result in satisfactory 

outcomes, while delayed treatment will lead to adverse outcomes (Thaddeus and Maine 1994). 

The three delays model posits three phases of delays that contribute to adverse pregnancy 

outcomes, from the onset of complications to treatment. Each phase is influenced by one or more 

of three groups of factors: socioeconomic/cultural factors, accessibility of health facilities, and 

quality of care (Diagram in appendix 3A) (Thaddeus and Maine 1994). 
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 Socioeconomic/cultural factors include  women’s  status,  economic  and  educational  status  (of  

the woman, her partner, or family), illness factors, and sociolegal factors. Accessibility factors 

include physical accessibility (availability and distance to health facilities; availability and type 

of transportation; condition of roads, and geography of the area); and financial accessibility 

(costs of transportation and health services). Quality of care include factors such as availabilty of 

competent and motivated personnel, essential drugs, supplies, and equipment, etc.  Phase 1 delay 

is the delay in the decision to seek care, and is influenced by all three groups of factors. 

However, it is perceived (rather than actual) accessibility and quality of care that influences the 

decision to seek care. Phase II delay is the delay in identifying and reaching a health facility and 

is influenced by actual accessibiility factors. Phase III delay is the delay in receiving adequate 

and appropriate care at the health facility and is influenced by the actual quality of care 

(Thaddeus and Maine 1994). 

Posited relationships and underlying mechanisms for the key constructs 

Socioeconomic/cultural factors. 

Women’s  status: This is described as the educational, cultural, economic, legal, and 

political position of women in a given society (Thaddeus and Maine 1994). The decision to seek 

care  is  made  by  the  individual  woman  and/or  her  family,  but  a  woman’s  informal  power  in  the  

household influences whether or not she has a say and can act on her preference (Thaddeus and 

Maine 1994).  Women’s  status  affects  the  first  delay  in  specific  ways. First, constraints on 

women’s  autonomy  limit  their  access  to  care  through  decision  making  power  – e.g., instances 

where women cannot go to the hospital without the permission of their husbands or other family 

elders, even when there is an obvious need for hospital care (Abasiekong 1981; Harrison 1983). 

Second,  women’s  mobility may be limited by cultural restrictions on travel outside the 
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community (Kloos et al. 1987). Furthermore, women’s  status  may  be  tied  to  access  to  

transportation; and control over resources needed to pay for expenses (Furuta and Salway 2006; 

Stock 1983). The expectation is that higher status of women will decrease delays in the decision 

to seek care (Thaddeus and Maine 1994). 

Economic status: Higher economic status is expected to reduce the first delay. The 

mechanism underlying this construct is unclear, but the following are suggested:  Because care-

seeking include costs of transportation; cost to receive care, and opportunity costs for lost time 

from work; higher economic status facilitates the decision to seek care by removing cost as a 

barrier (Thaddeus and Maine 1994). Also, households with higher economic status may be more 

“modern”  hence  more receptive towards modern health care services (Navaneetham and 

Dharmalingam 2002); and health facilities serving people of higher economic status may be 

more appealing, increasing their use (Thaddeus and Maine 1994). 

Education: The mechanism underlying the effect of education is also unclear, though it is 

expected to reduce the first delay (Thaddeus and Maine 1994). Drawing on the work of 

Caldwell, Thaddeus and Maine suggest that education may facilitate the decision to seek care by 

increasing access to information and knowledge, which shapes their thought patterns in favor of 

medical care (as against fatalistic views). Education may also introduce people to a new 

‘modern’  culture  that  favors  use  of  medical  services;;  and  increase  self-confidence and respect, 

which facilitates the decision to seek care (Caldwell 1979; Caldwell and Caldwell 1985). 

Education and economic status are intricately related, and  also  related  to  women’s  status  making  

it difficult to parse out their individual mechanisms (Thaddeus and Maine 1994).  

Illness factors: These  refer  to  the  woman’s  health  condition  (e.g.  a  pregnancy  

complication), ability to recognize a complication (knowledge of risk factors and danger signs in 
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pregnancy), and perceptions of the etiology and severity of the condition (Thaddeus and Maine 

1994). These factors influence the perception of need which influences the decision to seek care. 

The expectation is that women and families are more likely to seek care if they recognize a 

complication, perceive it as severe, and its etiology as requiring biomedical intervention 

(Thaddeus and Maine 1994). These processes are however shaped by sociocultural factors. For 

instance, labor that lasts up to a day may be considered normal, and so is not recognized as 

dangerous in some communities (Sargent 1980, 1985). On the other hand prolonged obstructed 

labor may be recognized as abnormal, but  taken  to  be  a  sign  of  the  woman’s  infidelity, hence not 

requiring medical care, but rather a confession for labor to progress (Senah 2003; Thaddeus and 

Maine 1994). 

Sociolegal issues: These refer to situations in which a health problem is recognized, but 

care is not sought because of fear of social or legal sanctions; or where a condition is viewed as 

shameful or stigmatizing such that, though recognized as serious, women do not seek appropriate 

care because of fear of punishment and ostracism. Delayed care seeking for complications due to 

induced abortion is a good example (Thaddeus and Maine 1994). 

Accessibility factors 

Physical accessibility: Distance and transportation to health services exert a dual 

influence on use: first as a disincentive to seeking care, and second as an actual obstacle to 

reaching care. Pregnant women may not attempt to reach a facility for delivery if they believe the 

facility is too far. This is especially so when labor sets in at night and there is no ready means of 

transport, which means walking several kilometers. For those trying to reach a far-off facility 

with poor transportation, they may reach facilities very late or fail to reach, as some with serious 

complications may die en route (Thaddeus and Maine 1994). 
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Economic accessibility: This includes the financial cost of transportation and services, 

and the opportunity cost from lost time at work (including that by people who accompany 

women to the facilities). Cost also has a dual role: as a disincentive to seeking care and as an 

actual obstacle to reaching and receiving care. Families may not seek care if they perceive the 

cost of transportation and care to be above what they can afford. The cost of good transportation 

may also lead to delays in reaching and receiving care after the decision to seek care is made 

(Thaddeus and Maine 1994). 

Quality of care 

Quality of care also plays a dual role. Perceived quality of care influences the decision to 

seek care, while actual quality of care affects the timely receipt of appropriate care once a 

woman  reaches  a  health  facility.  Perceived  quality  is  more  subjective  and  is  related  to  people’s  

own assessment of service delivery, based on their own prior experience with the health system 

or that of people they know. The assessment of quality may be based on the service received, 

hospital procedures, availability of supplies, waiting times, staff attitudes; or the outcome of care 

based on effectiveness of treatments. Perceptions of quality may also be due to conflicts of the 

medical 'culture' with that of the woman's, in issues such as privacy, presence of family members 

during labor, and birthing position. The actual quality of care at the health facility determines the 

outcome and depends on the availability of competent personnel with sufficient drugs, supplies, 

and equipment, to adequately diagnose and provide timely treatment. Actual quality of care may 

only partly overlap with perceived quality (Thaddeus and Maine 1994). 

An expanded 3 delays model by Gabrysch and Campbell (2009) 

In more recent work, Gabrysch and Campbell (2009) attempt to provide a more 

comprehensive model for the determinants maternal health service utilization, focusing 
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specifically on skilled attendance.  Their model expands on the three delays model to include 

preventive obstetric care –“precautionary  seeking  of  a  SBA  as  women  go  into  labor  for 

anticipated normal delivery”  (Gabrysch and Campbell 2009). The main addition to the original 

model by Thaddeus and Maine is a separation of the phases of delays for preventive and 

emergency obstetric care-seeking (diagram in appendix 3B). This separation is to emphasize that 

the more important determinants of preventive care-seeking for delivery may not be the same as 

those for emergency care-seeking for complications. For instance, perceived accessibility may be 

more important in the decision to seek preventive care, while actual accessibility may be more 

important for emergency care-seeking (Gabrysch and Campbell 2009). Gabrysch and Campbell 

also group economic status under economic accessibility and the socioeconomic/cultural factors 

in the original model relabeled as sociocultural factors; to highlight that economic status affects 

both the decision to seek care and to reach care –this dual role of economic status is not explicit 

in the original model, though recognized. In addition, they include a category called perceived 

benefit/need: with contributing factors including health knowledge, perceived quality of care, 

antenatal care use, previous facility delivery, birth order, and complications, to illustrate that 

these factors affect the decision to seek care through perceived need. For quality of care, they 

separate out quality of emergency care from quality of preventive care to illustrate that different 

types of care are needed for preventive and emergency obstetric care. Gabrysch and Campbell 

also show that women can move from preventive to emergency care when they develop a 

complication in a facility; a good referral system is then necessary if women need to be referred 

to different facility.  

The rest of the constructs are the same as in the original three delays model. The posited 

relationships and mechanisms by which the constructs are expected to influence the phases of 
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delays are also similar to that in the original model. The distinctions are that only the first and 

second phases (deciding to seek and reaching care) are relevant for receiving normal preventive 

care; the third phase (delays in receiving care) is not relevant for preventive care seeking, unless 

complications develop. There is also no phase 1 delay when complications develop at the health 

facility, as the expectation is that it will be diagnosed and treated promptly; and no phase 2 

delays unless referral to a higher level facility is required (Gabrysch and Campbell 2009). 

McCarthy  and  Maine’s  framework  for  the  determinants  of  maternal  mortality 

The other common framework for analyzing the determinants of maternal mortality and 

morbidity is that by McCarthy and Maine (1992). This framework adopts a more comprehensive 

approach by including prepregnancy determinants of maternal mortality or disability (McCarthy 

and Maine 1992). The main premise of the framework is that pregnancy is a necessary 

precondition for a maternal death; and a complication must occur as a result of the pregnancy (or 

an existing condition worsened by pregnancy) to cause a maternal death. McCarthy and Maine 

draw  from  Bongaart’s  framework  for  the  proximate  determinants  of  fertility, which posits that 

socioeconomic, cultural, and environmental variables are indirect determinants of fertility whose 

effects are mediated by direct  determinants referred to as the intermediate fertility variables 

(Bongaarts 1978). This framework is therefore organized around three stages leading maternal 

mortality/morbidity (McCarthy and Maine 1992). 

  Closest to the event of a maternal death are the outcomes that culminate in either 

disability or death – pregnancy and pregnancy-related complications. These are directly 

influenced by five sets of intermediate determinants: the health status of the woman; her 

reproductive status; her access to health services; her health care behavior (including use of 

health services); and a set of unknown factors. The intermediate factors are in turn influenced by 
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a set of distal determinants: women’s  status in family and community; family status in 

community;;  and  community’s  status  (diagram in appendix 3C) (McCarthy and Maine 1992). 

Posited relationships and mechanisms for key constructs 

Intermediate determinants 

Health Status: The factors included here are nutritional status, infectious and parasitic 

diseases, chronic conditions, and prior history of obstetric complications. A woman's health 

status prior to and during a pregnancy affects her chances of developing and surviving a 

complication. For example, a woman with anemia is more likely to die from obstetric 

hemorrhage (McCarthy and Maine 1992). 

Reproductive Status: These include age, marital status, and parity; which can affect a 

woman’s  chances  of  pregnancy,  developing  a  complication,  and  developing  disability  from  

childbirth or dying of a complication. For instance age and parity are thought to have a "J-

shaped" relation with maternal mortality – high risks for very young women, older women, 

women with no children, and those with many children, but are lower for women in between 

(Maine 1981). Younger women are also more likely to develop certain conditions such as 

prolonged labor; develop obstetric fistula or die from obstructed labor (McCarthy and Maine 

1992). 

Access to Health Services: Poor access to health services increases the risk of poor 

outcomes. The services should include: services for women who want to avoid pregnancy 

(family planning and abortion services); those for women who want to have a safe and successful 

birth (antenatal, delivery, and postnatal care); and primary health care (McCarthy and Maine 

1992). 
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Health Care Behavior/Use of Health Services: Since availability does not ensure use, 

whether or not women use health services as well as other health seeking behavior directly 

affects their risk of maternal mortality or disability. The use of family planning services, 

antenatal, skilled delivery, and postnatal care is expected to reduce the risk of poor outcomes 

(McCarthy and Maine 1992). 

Unknown or Unpredicted Factors: This acknowledges that pregnancy complications can 

occur in women with no known risk factors and unrelated to any of the identified determinants 

(McCarthy and Maine 1992). 

Distal Determinants:    

The distant factors are related to the socioeconomic status (SES) of the woman, her 

family, and community. Lower SES at any of the levels is predicted to increase the risk of poor 

outcomes  indirectly  through  its  effect  on  the  intermediate  determinants.  Measures  of  women’s  

status here include education, occupation, income, and social and legal autonomy. Family status 

includes family income, or wealth; and education and occupation of others in the family. 

Community status is measured by aggregate community resources such as distribution of health 

facilities and health workers in the community (McCarthy and Maine 1992). 

Other models 

 Other models have been suggested but the determinants and underlying mechanisms are 

similar to those discussed here (Amooti-Kaguna and Nuwaha 2000; Wild et al. 2010). Also, the 

three models discussed above are the most developed. 

A comparison of the existing models – their strengths and weaknesses 

All three models have the prevention of maternal mortality or morbidity as the ultimate 

outcome.  McCarthy  and  Maine’s  comprehensive  framework  consider  pregnancy  and  
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complications also as outcomes. The original and expanded three delays models, however, focus 

on women who are already pregnant, thus pregnancy is not an outcome of interest. The expanded 

three delays model has complications as an outcome, but the original model assumes a 

complication has already occurred, hence does not consider complications as an outcome. The 

three delays models both have utilization of skilled delivery services as the key determinant– an 

explicit mediator of maternal health outcomes; and identify factors that influence various stages 

leading to the use of skilled delivery service. In the comprehensive framework, use of health 

services is just one of the intermediate determinants, and so the focus is on how it affects the 

ultimate outcomes and less of the factors that affect utilization. All three models were developed 

following a review of the literature on the determinants of maternal mortality and morbidity. 

Thus, there is supporting evidence for most of the proposed relationships, though some 

inconsistencies remain (as discussed in the literature review). There is however less evidence for 

the proposed mechanisms. 

The original three delays model has been widely used for programs aimed at preventing 

maternal mortality in developing countries. The expanded three delays model has not yet gained 

broad use but may also be useful for programs that seek to increase use of SBAs for all pregnant 

women –not just those with complications. But, both models have one weakness: they largely 

suggest linear relationships and do not account for the apparent interactions between the 

determinants and the phases of delay. Though some of these interactions are acknowledged and 

discussed by the authors, they are not highlighted in the models. For example, both frameworks 

imply that socioeconomic/cultural factors only influence the decision to seek care (arrow from 

sociocultural factors goes to only phase 1). But this is not necessarily so, as socioeconomic 

factors can also affect the delay to reach and receive care through a number of pathways: 
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First, socioeconomic status can affect time to reach care by moderating the effect of 

distance and transportation. For instance, women of higher socioeconomic status are more likely 

to live in areas with better access to health facilities, be more familiar with the health system, 

have their own transportation, or to be able to afford good transportation to the health facility. 

Thus, for women of different SES who make the decision to go to a health facility at the same 

time, the time to identify and reach a health facility can vary substantially. Gabrysch and 

Campbell attempt to address this by separating out economic factors from sociocultural factors. 

But the factors they classify under sociocultural factors may still affect other pathways. For 

example, women’s  autonomy  can  potentially  affect  the  time  to  reach  care  when  one  considers  

examples of places where women are not allowed to use certain types of transportation, which 

may be the only or most readily available form of transportation (Stock 1983; Thaddeus and 

Maine 1994). 

Second, socioeconomic status can affect the time to receive care and the quality of care 

(actual and perceived). In settings where patients are expected to buy supplies and drugs on 

reaching the health facility, higher SES women can afford and obtain these services in a timelier 

manner. Also, higher SES women may be more likely to go to facilities that offer better quality 

care (Boller et al. 2003; Hutchinson, Do, and Agha 2011; Montagu et al. 2011; Thaddeus and 

Maine 1994). In addition, they may be treated better by health personnel either because they can 

assert their preferences (because the power differential between them and health personnel is 

reduced) or because they are more likely have some relationship with health personnel 

(Andersen 2004; Gabrysch and Campbell 2009). These factors in turn will affect their 

perceptions of the quality of care. SES can also affect the assessment of quality care due to 

different expectations (Hulton, Matthew, and Stones 2000). 
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Third, the type of illness can potentially affect the time to reach and receive care. For 

instance in many rural areas in Ghana, motorcycles (and even bicycles) are used to transport 

pregnant women to health facilities. But for women with certain complications –e.g. eclampsia – 

alternate means of transportation are needed, which may be harder to find, hence longer delays to 

reach care. Furthermore, on reaching health facilities, the time to receive adequate care may be 

influenced by the type of complication. For example, a woman with hemorrhage will experience 

delays in receiving care if there is no blood available for transfusion – delays that might not be 

experienced for some other complication. The quality of interaction may also be influenced by 

the type of complication –e.g., verbal abuse of women with abortion complications.  

Fourth, Thaddeus and Maine suggest that, while there is a complex interplay between 

phases,  “one  type  of  delay  is  not  linked inextricably with another”  (Thaddeus and Maine 

1994:1092). This is a reasonable assumption: a delay in seeking care should not be associated 

with the delay in reaching care or receiving care. However, when one considers that in certain 

areas transportation is only available at certain times and days, then when the decision to seek 

care is made becomes important for the time to reach care. The time to reach is longer at night 

when vehicles are less available (Kumbani et al. 2013). The time to receive care on reaching the 

facility may also be longer as facilities tend to be understaffed at night (Issah et al. 2013). When 

labor sets in at night, the delay in reaching care will not be because of a delay in deciding to seek 

care. On the other hand, if one makes the decision to seek care at night after a failed home 

delivery, then the delay to seek care becomes important in the delay to reach and receive care.  

These examples suggest a complex interaction between the determinants and the phases 

of delays which are not illustrated in the three delays models. In addition, the role of contextual 

factors is not explicit in the models, though acknowledged in the discussions. It is however 
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important to highlight these factors in the model, so that researchers using the models are 

cognizant of them. The attempt to expand the original three delays model to account for 

preventive use of skilled birth attendants is in the right direction. But the presentation of the 

model is not clear and it does not address many of the limitations of the original model. These 

models are useful for programmatic purposes, and for basic research to identify potential 

determinants of use of maternal health services. However, their presentations limit their 

application in research to understand potential mechanisms underlying the various relationships, 

including mediating and conditional effects.  

The  major  strength  of  Campbell  and  Maine’s  framework  is that it is more comprehensive, 

and highlights the influence of contextual factors. It also lays out a pathway from distal to 

intermediate factors to the biological outcomes. However, the intermediate determinants interact 

in complex ways as discussed above which are not illustrated in the framework. In addition 

because of the broad approach it takes, the relationships it posits are not very focused, and the 

expected direction of some of the associations are difficult to predict. For instance, poor health 

status prior to and during a pregnancy increases the risk of developing and dying from a 

pregnancy complication, but it is not clear how it affects the likelihood of pregnancy (and hence 

maternal mortality). Women with poor prior health status may be less likely to become pregnant; 

which will mean they are less likely to experience a maternal death (though more likely to die 

from other causes). This framework is useful for identifying points at which to intervene to 

prevent maternal mortality or disability. For research purposes it provides a detailed list of 

factors that can potentially influence maternal mortality and morbidity. However, to understand 

the  “why”  of  the  underlying  relationships,  it  is  more  useful  as  a  basis  for  developing  explanatory  

models for specific outcomes.  
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Connecting the dots: An integrated framework for examining determinants of use of 

maternal health services and maternal health outcomes 

The constructs, relationships, and suggested mechanisms for this framework (Figure 1) are 

derived from the preceding three models. In addition, I draw on two social behavioral theories – 

the health belief  model  and  the  Bandura’s  social  learning  theory – to explain some of the 

suggested relationships (Bandura 2004; Glanz and Rimer 1997). The health belief model posits 

that people are more likely to act if they perceive a need (based on their perceived susceptibility, 

and perceived etiology and severity of the condition); perceive that benefits of the action 

outweigh the barriers; have cues to action; and reinforcements (Glanz and Rimer 1997). 

Bandura’s  social  learning  theory  posits  that  people  learn  through  the  experiences  of  credible  

others (Bandura 2004). Furthermore, I draw on the ecological perspective, which emphasizes the 

interaction and interdependence of factors within and across multiple levels of influence, to more 

adequately capture the contextual factors (McLeroy et al. 1988). I  also  learn  from  Anderson’s  

model of health services utilization which emphases the health care system, predisposing 

characteristics (demographic, social structure, and health beliefs), enabling resources 

(personal/family or community), and need (perceived or evaluated) as the factors that influence 

use of health services (Andersen 1995). 

The main premise of the framework I propose is that: (1) Good quality maternal health 

care is essential for good maternal health outcomes (van den Broek and Graham 2009; Graham 

et al. 2013b; Wendy J Graham and Varghese 2012). (2) The decision to use maternal health 

(MH) services is based on three proximal factors: perceived need for care; perceived 

accessibility of health services (physical and financial); and perceived quality of care (Thaddeus 

and Maine 1994). (3) Once the decision to use care has been made, it is actual accessibility that 
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affects utilization (Thaddeus and Maine 1994). (4)Socioeconomic and sociocultural factors affect 

utilization of MH services indirectly through the three proximal determinants (McCarthy and 

Maine 1992). (4) Use of MH services and MH outcomes are influenced by factors at various 

levels: individual, family, community, health system, and larger context (McCarthy and Maine 

1992; McLeroy et al. 1988). The other relationships I posit include the following: perception of 

need is directly influenced by illness characteristics (woman’s  current  health  status  –

complications (or not), type, and severity); which is in turn influenced by reproductive factors 

and prior health status, as well as unknown factors (Gabrysch and Campbell 2009; McCarthy and 

Maine 1992; Thaddeus and Maine 1994). Separating out illness factors from 

socioeconomic/cultural  factors  presents  Gabrysch  and  Campbell’s  ideas  for  routine  and  

emergency care seeking behavior in a more succinct way. Perception of need is also shaped by 

health knowledge (general and specific to pregnancy), past pregnancy and complication 

experience, or any prior health condition, as well as by socioeconomic and  sociocultural factors; 

and knowledge is associated with education and specific health knowledge from health education 

(Gabrysch and Campbell 2009). 

Perceived accessibility is influenced by actual accessibility and socioeconomic factors 

and may be modified by illness factors (McCarthy and Maine 1992; Thaddeus and Maine 1994). 

Perceived quality is based on an assessment of quality of care and the outcome of care from a 

personal previous experience, or the experience of others. It may also be modified by 

socioeconomic and sociocultural factors (Bandura 2004; Thaddeus and Maine 1994). The 

assessment can be based on any type of prior encounter with the health system. Illness 

characteristics can also influence perceived and actual accessibility, the quality of care, and the 

maternal outcomes (Gabrysch and Campbell 2009; McCarthy and Maine 1992).  The quality of 
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care and accessibility are influenced by the characteristics of the health system; and all the 

factors are influenced by larger contextual factors in which the health system and sociocultural 

factors are embedded (McCarthy and Maine 1992). 

In the discussion above, I emphasize factors related to skilled delivery care, however, the 

framework can be applied to utilization of other MH services –antenatal and postnatal care. In 

the model the orange color refers to individual and family level factors, green is community or 

other contextual factors, red health system factors, and blue is the outcomes in the model. The 

main constructs are in bold face. The variables listed for each set of factors are not exhaustive, 

but to provide examples of possible variables to operationalize the constructs. All the variables 

listed in the prior models for each construct are applicable here. A broad range of contextual 

variables can also be examined beyond place of residence (rural/urban, region). Some that have 

been  used  include  mean  number  of  children  to  represent  “pronatalist”  community  attitudes;;  

percent of husbands who approve of family planning and the percent of women with secondary 

or  higher  education  to  represent  attitudes  toward  women’s  roles; mean number of women who 

delivered at least one previous birth in a health facility as a measure of the presence of services 

and community attitudes toward the use of health services; mean distance to nearest clinic to 

measure availability of formal health service; and the existence of a sewer system to measure of 

community infrastructure  (Pebley et al. 1996; Stephenson et al. 2006a). Poverty and literacy 

levels and media saturation have also been used (Gabrysch and Campbell 2009). Different levels 

of influence can also be considered including, clusters, districts, regions and even country 

depending on the nature of the study (Babalola and Fatusi 2009; Ensor et al. 2013; Gage 2007; 

Pebley et al. 1996; Stephenson et al. 2006a).  
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One limitation of this model is that is does not separate out family and individual level 

factors.  Women’s  autonomy  for  instance  is  important  in  who  makes  the  decision  within  the  

family and may be independent from family SES, but it is difficult to make such instances 

explicit in the model. The arrow from socioeconomic factors to decision to seek care is supposed 

to account for some of these factors. The numerous arrows may also be distracting, but these are 

necessary because of the attempt to identify all potentially important relationships between the 

variables including, direct, mediating, and moderating effects. Solid lines with single arrows in 

the model indicate a potential direct influence and broken lines with rounded ends are potential 

moderating effects. As seen in the literature review, there is some evidence of an association 

between most of the constructs in the model and utilization of MH services, and/or maternal 

mortality. What is lacking is quantitative studies examining the underlying mechanisms of the 

various associations including the intervening relationships and how the various factors interact 

to affect use of maternal services and maternal outcomes. This is an initial attempt to provide a 

framework to guide such analysis.  

The proximal factors are expected to play a role in all settings, but their relative 

importance will vary in different settings. Not all pathways in this framework can be examined in 

a particular study, but the framework provides a way of thinking about any outcome that is being 

studied. This dissertation examines different points in the conceptual framework. The first aim 

has quality of care as the outcome with SES and place of residence as key predictors. The second 

aim has use of SBAs as the outcome with SES and place of residence as key predictors and 

quality of care as a mediating factor; and the third aim has the pregnancy outcome as the 

outcome, with both quality of care and use of SBAs as predictors. In all three aims, I examine for 

mediating and conditional effects. 
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CHAPTER 4: OVERVIEW OF DATA, VARIABLES, AND SAMPLE DESCRIPTION 

In this chapter, I will provide an overview of the data used to examine the research 

questions outlined in chapter 1, describe the main constructs and variables used in the analysis, 

and describe the sample.  

 DATA  
My ideal dataset is one that contains measures of quality of care that capture receipt of 

essential services and interpersonal experiences of women with the health system, and which has 

quality measures for antenatal and skilled delivery care as well as for general health services. It 

should also have good measures of actual and perceived accessibility and perceived need; as well 

as those on maternal health outcomes, maternal health service utilization, and sociodemographic 

variables. I have however not found a dataset that contains all of such information.  The datasets 

I am using have some limitations, but are the best available to answer my research questions. I 

will use two survey data sets. The main data for this dissertation comes from the Ghana Maternal 

Health Survey. The World Health Survey is used for supplemental analysis. 

The Ghana Maternal health survey (2007) 

The Ghana Maternal Health Survey (GMHS) was the first (and still is the only) nationally 

representative population-based survey to collect comprehensive information on maternal health 

and mortality in the country. The survey was jointly conducted by the Ghana Statistical Service 

and the Ghana Health Service, with technical assistance from Macro International.1 The main 

aim of the survey was to generate data on maternal health and mortality for policymakers and the 

research community involved in the Reducing Maternal Morbidity and Mortality (R3M) 

program. The R3M program was launched in 2006 by a consortium of organizations including 

                                                 
1 The agency that conducts the Demographic and Health surveys 
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Engender Health, Ipas, Marie Stopes International, World Health Organization, and Willows 

Foundation and led by the Population Council. The objectives of the program was to provide the 

commitment and financial and technical resources to assist the government of Ghana to: increase 

the contraceptive prevalence rate by making contraceptive methods and comprehensive abortion 

care services more available and more highly utilized; and to reduce morbidity and mortality due 

to unsafe abortions in three regions – Greater Accra, Ashanti, and Eastern regions – to support 

progress towards the MDG-5. The R3M programs was launched following an in-depth review of 

maternal mortality in 2004 by the UNFPA, which gave two medium-term recommendations: (1) 

to conduct a national population-based maternal mortality survey, and (2) to conduct a 

sociocultural analysis of factors influencing the use of delivery care in Ghana and design region-

specific interventions to reduce maternal mortality appropriately. The GMHS was intended to 

serve as baseline data for the R3M program. However, the data was collected from a nationally 

representative sample to allow an assessment of the level of maternal health and mortality for the 

country as a whole.  

Data collection was conducted in two phases. In phase 1, a short household questionnaire 

was administered in 227,715 households to identify deaths to females age 12-49. The sample for 

Phase I was randomly selected from 1600 primary sampling units (half from the R3M regions 

and half from the other regions) selected within the 10 administrative regions of the country, 

across urban and rural areas. The primary sampling units consisted of wards or sub-wards drawn 

from the 2001 Population Census. A total of 5,931 female deaths were identified in Phase I.  In 

phase II, 400 clusters were randomly selected from the 1600 clusters identified in phase I. 

Households with women age 15-49 were selected from these 400 clusters (half from the R3M 

regions and half from the other regions) stratified by region and urban-rural residence. These 
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households were selected randomly and independently from the households identified in the first 

phase as having experienced a female death. Institutional populations (those in hospitals, army 

barracks, etc.) and households residing in refugee camps were excluded from the GMHS sample  

In phase II verbal autopsies were completed for 4,203 of the deaths identified in Phase I. 

A  household  questionnaire  and  women’s  questionnaire  was  also  administered  in  a  subsample  of  

households in Phase II to collect information on key demographic and health indicators including 

antenatal, maternity, and emergency obstetric care in the event of a birth, abortion, or 

miscarriage. In addition, a sibling history was obtained in Phase II to provide direct estimates of 

maternal mortality. Interviews were conducted face-to-face in English, Akan, Ga or Ewe using 

previously translated questionnaires. The response rate was 99% at the household level and 98% 

for the individual women. The refusal rate was low in both urban and rural areas (about 2% in 

both). The principal reason for nonresponse was the failure to find anyone or women of 

reproductive age at home, despite repeated visits to the household. Phase II yielded 10,858 

completed household interviews and 10,370 individual interviews for women aged 15-49 years 

(Ghana Statistical Service et al. 2009). 

There has been no follow up survey to the baseline survey, but there have been a few 

more recent surveys like the Ghana demographic health survey (GDHS) in 2008 and the fourth 

UNICEF multiple indicator cluster survey (MICS4) for Ghana in 2011; which collected some of 

the information in the GMHS. The main advantage of the GMHS over these recent ones is that, 

unlike the other surveys that only asked the maternal health questions to women who had a live 

birth in the preceding five years, in the GMHS the questions on maternal health and especially 

quality of antenatal care was asked to all women with a birth (live or still birth) in the preceding 

five years.  
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Because this analysis focuses on the use and quality of maternal health services, the 

GMHS sample of women who had a birth in the preceding five years is the base sample for the 

analysis (N=5,088 =49.1% of all women interviewed). The analytic sample is however 5,042 

women (99.1% of the base sample) because of missing values on 46 cases (18 cases missing 

delivery assistant, 34 cases missing on number of  antenatal care (ANC) visits; 3 cases missing 

years of education, and 1 case missing marital status and age at first union). Since it is 

impossible to examine quality of care for women who did not have any encounter with the health 

system, the main sample for all three aims is restricted to women who attended at least one ANC 

visit during their pregnancy (N=4,868 = 96.6% of the full analytic sample), to be able to 

adequately examine the determinants and effects of quality of ANC. The full analytic sample is 

however used in supplementary analysis. See figure 4G1for a flow chart on how the GMHS 

sample was derived.  

All the descriptive statistics based on this data are weighted using sampling weights 

provided with the data set to account for the complex sample design. The weights provided with 

the datasets are only for the individual level and there is not enough information to deconstruct 

them for higher levels for use in multilevel analysis. The multilevel analysis based on this data is 

thus unweighted. However, I will conduct sensitivity analysis using the weights in single level 

analysis to determine if the results from the weighted and unweighted analysis differ. This is 

because unweighted analysis may underestimate standard errors leading to type 1 errors –

significant associations when in fact there is no association. On the other hand, the weighting is 

not expected to be a problem in the multilevel analysis, because the multilevel analysis also tends 

to produce larger standard errors than single level analysis, hence has a lower chance of type 1 

error. 
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===Figure 4G1 about here=== 

The World Health Survey (2003) 

The second survey database used in the analysis is the World Health Survey conducted in 

2003.  Though my focus is on Ghana, I will pool data from the World Health Survey (WHS) for 

Ghana and Burkina Faso to increase the power of my analysis. Burkina Faso is the immediate 

northern neighbor of Ghana, and has maternal health indicators similar to Ghana. The WHS is a 

multicounty population-based survey which was conducted as part of a WHO project to assess 

health system performance in member countries. Nationally representative samples were drawn 

for each country using sampling frames that included all people living in the country (i.e. the de 

facto and not the de jure population). All adult members of the general population aged 18 years 

and older were eligible to participate. Households were selected using a multistage cluster 

design. One individual in each household was randomly selected using the Kish table method. 

Face-to-face paper and pencil interviews were conducted by trained interviewers using a 

standard questionnaire in English, French, or other major language in each country using 

previously translated and validated questionnaires. The surveys for Ghana and Burkina Faso 

were both conducted in 2003. The sampling design, questionnaires and methods of data 

collection were similar for the two countries (WHO 2005c, 2005d, 2005e). 

A summary of the survey reports that, the response rates were:  73% (N=4,121) for 

households and 97% (N=3,873) for individuals for the Ghana sample; and 98% (N=4,933) for 

households and 99% (N=4819) for individuals for Burkina Faso (WHO 2005d, 2005e). This 

should give a combined sample of 8692, but the number of individual observations is in the data 

set is 8,763 (3,938 for Ghana and 4,825 for Burkina Faso). Multiple inquiries about the 

inconsistency in the sample size in the survey documents and the dataset have yielded no 
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response. I therefore interpret findings from the WHS with a lot of caution. Of the 8,763 

observations, 4715 are females. The questions on maternal health services were also restricted to 

women with a birth in the five years preceding the survey (N=2,267: 857 for Ghana and 1,410 

from Burkina Faso). This is thus the base sample for the analysis. The analytic sample is 

however 2,005 women (703 for Ghana; and 1,302 for Burkina Faso) due to missing data on key 

variables for 262 observations.  For the analysis on quality of care, the analytic sample is further 

restricted to those who attended at least one ANC (N=1,671 =83.3% of the full analytic sample).  

See figures 4W1A and 4W1B for a flow chart for how the WHS sample was derived and 

distribution of missing data for the combined sample and by country.  

All analysis using this pooled dataset will examine country fixed and conditional effects. 

Weights are not used for the pooled data because the weights provided are country specific. Also 

the  weights  are  provided  for  only  individuals  and  there  isn’t  enough  information  to  deconstruct  

them for the higher levels to use in the multilevel analysis. Thus the multilevel analyses with this 

dataset are also unweighted. I will however conduct sensitivity analysis with single level analysis 

with robust standard errors for the pooled sample, and weighted single level analysis stratified by 

country.  

===Figure 4W1A about here=== 

===Figure 4W1B about here=== 

 
CONSTRUCTS AND VARIABLES 

In this section, I describe how I operationalize the key constructs in this dissertation. I also 

describe other variables which are used in more than one chapter. Non-key variables which are 

only used in specific chapters are discussed in those chapters 
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Operationalizing and measuring quality of maternal health (MH) care 

A major reason for the dearth of studies on the role of quality of care on maternal health 

seeking behavior is the lack of data on it, which is due to the difficulty in measuring it using a 

single or simple set of indicators (Wendy J Graham and Varghese 2012). A good working 

definition of quality of MH care is needed to effectively operationalize it. Attempts to define 

quality of MH care have looked to the general health care quality literature, which provide no 

universal definition of quality of care (van den Broek and Graham 2009; Hulton et al. 2000; 

World Health Organization 2006).  Quality of care is however widely acknowledged to embrace 

multiple levels and multiple dimensions (van den Broek and Graham 2009; World Health 

Organization 2006). In this section, I describe some of the proposed quality dimensions and how 

I use them to operationalize quality of maternal health care in this dissertation. 

Donabedian  (1966)  defined  quality  of  care  as  “  the  extent  to  which  actual  care  is  in  

conformity  with  present  criteria  for  good  care”  (Donabedian 1966); and identified three 

dimensions of quality of care: structure, process and outcome (A. Donabedian 1988). Structure 

refers to the attributes of the settings in which care occurs. This includes the attributes of 

material resources (e.g. facilities, equipment), of human resources (e.g. number and 

qualifications of personnel), and of organizational structure (e.g. medical staff organization, and 

supervision). Process is what is actually done in giving and receiving care. It has two 

components – the technical and interpersonal aspects of care. The technical aspect is the 

knowledge, judgment, and skill used in making diagnoses, identifying appropriate treatments, 

and implementing them. An assessment of technical quality is based on the current best practice 

for the outcome of interest. The interpersonal aspect is  said  to  be  “the  vehicle by which technical 

care  is  implemented.”  It  includes  the  interaction  between  patient  and  provider,  the  attributes  of  
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the settings in which care is provided and whether these meet individual and social expectations 

and standards. It includes such things as privacy, convenience, comfort, concern, empathy, 

confidentiality, informed choice, honesty, respect, sensitivity, etc. Outcome refers to the effects 

of  care  on  the  health  status  of  patients  and  populations.  It  also  includes  improvements  in  patients’ 

knowledge and behavior and patient satisfaction. The assumption of this framework is that:  

good structure increases the likelihood of good process; and good process increases the 

likelihood of a good outcome; but this is not necessarily the case (A. Donabedian 1988). This 

framework has been applied in a few studies examining quality of MH care though not all the 

dimensions were captured (Nicholas N. A. Kyei, Chansa, and Gabrysch 2012; Naariyong et al. 

2012). 

Maxwell (1984) suggested six dimensions of quality - Effectiveness, efficiency, 

accessibility, acceptability, equity, and safety (see appendix 2A for definitions). These 

dimensions have been adopted by WHO and the Institute of Medicine (Institute of Medicine 

2001; Maxwell 1984; World Health Organization 2006).  Maxwell’s  dimensions  are  quite  generic  

and identifying measures for the various  dimensions  is  not  as  intuitive  as  Donabedian’s  

dimensions. However careful selection of indicators for each dimension gives an even more 

comprehensive measure of quality, as structure, process, and outcome can be assessed under 

each  of  Maxwell’s  dimensions; in addition to access which  is  not  captured  in  Donabedian’s  

framework.  These  dimensions  have  informed  WHO’s  indicators  of  health  system  responsiveness  

– the way in which individuals are treated and the environment in which they are treated (Peltzer 

2009; Rice, Robone, and Smith 2008; Robone, Rice, and Smith 2011; WHO 2000; World Health 

Organization 2006). The emphasis in health system responsiveness is patient experience, thus all 

the indicators are based  on  the  patient’s  assessment,  and  provide a holistic assessment of quality 
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from  the  patient’s  perspective.  The  limitation,  however,  is  that  it  may  not accurately reflect 

actual structure and technical quality of care. For studying the effect of quality on utilization of 

maternal health services, this limitation is likely not a major issue as  a  woman’s  assessment  of  

quality of care, even if not accurate, is a better predictor of their behavior than technical quality 

assessed by an expert –if they are not recognized by women as relevant.  

There have been many other proposed definitions and models for assessing quality, with 

an emphasis on clinical effectiveness, safety, and a good patient experience (Campbell, Roland, 

and Buetow 2000; De Geyndt, 1995; Godlee 2009; Heidemann 1993; Maxwell 1984, 1992; 

Mitchell, Ferketich, and Jennings 1998).  Hulton et al. (2000) draw on the IOM definition – 

“quality  of  care  is  the  degree  to  which  health  services  for  individuals  and populations increase 

the  likelihood  of  desired  outcomes  and  are  consistent  with  current  professional  knowledge”  – 

and incorporate the concepts of effective and timely access and reproductive rights, to provide a 

working definition for quality of maternal health  services:  “the  degree  to  which  maternal  health  

services for individuals and populations increase the likelihood of timely and appropriate 

treatment for the purpose of achieving desired outcomes that are both consistent with current 

professional knowledge  and  uphold  basic  reproductive  rights”  (Hulton et al. 2000:9). This 

definition is a bit problematic as it includes the presumed effect of the construct in the definition 

of the construct. However, based on this definition, and drawing on various recommendations for 

managing pregnancy Hulton et al.  propose a useful framework with ten elements to 

operationalize quality of MH care.  Six of the elements assess provision of care: human and 

physical resources; the referral system; management information systems; the use of appropriate 

technologies; internationally recognized good practice; and the management of emergencies. 

Four elements assess patient experience of care of: human and physical resources; cognition; 
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respect, dignity and equity; and emotional support (Diagram and definitions in appendix 2B). 

This framework has being successfully applied by the developers in a developing country setting 

(Hulton, Matthews, and Stones 2007). Its comprehensiveness, however, make it a little 

overwhelming to work with.  

Other definitions and indicators of quality of MH care have been proposed but are either 

only focused on only service provision or do not provide clear pointers on what dimensions to 

measure quality on (Hussein et al. 2001; Pittrof, Campbell, and Filippi 2002). Other researchers 

have also suggested an assessment of quality of MH that incorporates determinants at multiple 

levels including the political environment, financing, sociocultural factors, health systems, 

training and education or health workers, and collaborations; and which considers the health of 

women throughout the lifecycle (Kwast 1998; Winnard 1995). This is laudable since the health 

of women prior to pregnancy affects their health during pregnancy, and the health system does 

not operate in isolation from other macro level factors. However attempting to operationalize 

quality of care based on such a broad perspective may lose sight of fundamental and basic 

aspects of care for women during pregnancy. 

For  this  dissertation,  I  integrate  Donabedian,  Maxwell  and  Hulton  et  al’s  frameworks  to  

provide a working definition. Quality of maternal health services is defined here as: the extent to 

which maternal health services are provided in conformity with present criteria for good care, 

and  meets  women  and  families’  expectation  of  care. This implies that essential maternal health 

interventions based on current guidelines and recommendations are provided to all women in a 

way that leads to a good patient experience and a good health outcome. My ideal approach to 

measuring quality will thus be to examine the two broad dimensions of quality: that related to 

service provision and that related to patient experience of care – each of which should capture 



 
 
 

53 

structure, technical, and interpersonal aspects of the process of care, as well as the outcomes of 

care. Ideally these measures will be available for antenatal and delivery/postnatal care, and can 

be based on personal prior experience or the experience of others. Unfortunately, none of the 

datasets available to me has all such information. I am therefore working within the limitations 

of the current data for this dissertation.  

The main measure of quality used in all three aims is based on services received during 

ANC. This measure of ANC quality captures service provision which is consistent with 

recommended practices. I also examine a measure of quality which captures patient experience 

using the health system responsiveness variables from the world health survey. Though the 

assessment of quality in the world health survey was not specifically on quality of MH care, it is 

assumed that the quality of any previous encounter with the health system will affect any future 

use of services. In addition, the quality of care experienced for general health services is 

expected to be similar to the quality experienced for MH services, considering that the same 

facilities offer both MH and general health services in many developing countries. A few 

community-based studies in other countries have examined perceived quality of care using 

similar measures (D. V. Duong et al. 2004; Stekelenburg et al. 2004). The final measure of 

quality is an outcome measure of pregnancy and delivery care – the pregnancy or birth outcome. 

The quality of care measures are described in detail below. There are limitations in how quality 

is operationalized because of the type of variables in the existing data, but the data used for this 

analysis are the best available in terms of representativeness and inclusion of relevant variables. 

A major goal in working with these datasets, despite their limitations, is to provide preliminary 

evidence on the determinants and effects of quality of MH care in SSA, as well as to identify the 
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limitations of the existing measures to guide the development of better measures of quality of 

MH care.  

Quality of Antenatal care 

With the GMHS, quality of ANC is operationalized by an index created from a count of 

nine binary variables from questions on services women received during their last pregnancy. 

The services are: being weighed, blood pressure checked; a urine sample taken, a blood sample 

taken; education received on signs of pregnancy complications; education received on where to 

go if they developed a complication; received or told to buy iron supplements; received an 

anthelminthic; and tetanus vaccination. Each question had a binary response (1=Yes; and 0=No). 

(Exact wording of questions are in appendix 5G1A).  Women were also asked if they had a 

tetanus vaccination at any time before pregnancy, and how many times they had received it. Four 

tetanus injections are required for full protection (WHO Department of making pregnancy safer 

2006). Thus, women who reported receiving at least four injections prior to the index pregnancy 

were coded as having received a tetanus injection even if they had not received it during the 

index pregnancy. 

To  create  the  index  of  quality  of  ANC  the  variables  were  summed  using  the  ‘egen’  with  

“rowtotal”  command  in  Stata.  With  this  command,  observations  missing  on  one  or  more  of  the  

component variables are assumed to be zero; no observations were missing on all the component 

variables. This helps address the issue of differential missing information for the component 

variables as observations are not dropped because they are missing on one or more of the 

component variables. This approach may underestimate the quality of care as missing 

observations from people who did not know whether or not they received the service are counted 

as having not received it. It is however likely not a big issue here as the services examined are 
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services women can generally tell whether they received or not with good recall (Adjiwanou and 

LeGrand 2013; Nikiéma, Beninguisse, and Haggerty 2009). In addition only use of 

antihelminthics had a large amount (376 =7.7%) of missing values among the set of variables. 

There are no missing observations on weight taken and blood pressure measured. The 

distribution of missing on the other variables are: 1 case on urine sample taken, 2 cases on blood 

sample taken, 13 cases on whether she was  educated on the signs of pregnancy complications, 

15 cases on tetanus injection and 21cases on iron tablets (appendix 5G1B).  

Principal component analysis of the variables yielded one dominant factor (with two 

other factors with eigenvalues greater than 1). However, I decided to use the summative index 

because of the problems of PCA using binary variables (Kolenikov and Angeles 2009). The sum 

also provides greater ease of interpretation. The reliability (alpha) coefficient for the group of 

variables is 0.55. The index ranges from zero to nine with responses spanning the entire 

spectrum; the mean is 7.4. The untransformed variable had a more normal distribution than, 

squared, cubic, square root, and log transformations, hence the decision to use the index as a 

continuous variable in its original form for the analysis for the determinants of ANC quality. It is 

however also dichotomized and examined as a binary variable (coded: 0- received 0 to 7 services 

and 1- received 8 or 9 services). About 39% had a quality score of 7 or less out of 9, and 61% 

had a score of 8 or 9.  The final models are also run using the ANC quality of care measure 

extracted from the principal component analysis as a robustness check.  

With the WHS, fewer questions are available to measure of quality of ANC. I will use an 

index of quality of ANC based on a count of three binary variables: whether the respondent had 

her blood pressure checked; had a blood test done; and was educated on the signs of pregnancy 

complications and what to do if they should occur. The referent time period is during any ANC 
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visit during their last pregnancy in the preceding 5 years. A fourth variable – whether she was 

counselled on HIV during ANC for the last pregnancy was not used because it was asked of only 

those with a birth in the preceding two years. This scale therefore ranges from zero to three: Less 

than 5% had none of the services, 30% had only one service, 37% had two services, and 28 had 

all  three  services  (appendix  5W1).  Because  there  isn’t  enough  spread to use as it as a continuous 

variable, I dichotomize it into a binary variable (coded: 0- received 0 to 2 services = lower 

quality; and 1- received all 3 services= higher quality). Quality of ANC is the dependent variable 

in aim 1 and an independent variable in aims 2 and 3. 

Patient experience (only in the WHS):  

As mentioned earlier, the measures of quality of ANC do not adequately capture 

women’s  interpersonal experience or their perception of the quality of care. The main reason for 

using the WHS data is because it includes the set of questions on health system responsiveness, 

which I use as measures of patient assessment of prior encounters with the health system (or 

interpersonal aspects quality of care) and perceived quality of care. The questions in the module 

include 15 items covering nine domains of health system responsiveness: access (travel time to 

hospital); prompt attention (wait time at facility); dignity (talked to respectfully; and privacy 

during physical examination); autonomy (told treatment information, involvement in care); 

confidentiality (talked to privately, confidentiality of records); health facility environment 

(cleanliness, space); choice (ability to choose health care provider); communication (clear 

explanation, time for questions); and social support (being allowed visitors of their choice, 

contact with outside world) (WHO 2005a). Respondents who received inpatient care in the five 

years preceding the survey (for themselves or their children) were asked to rate their experiences 

on a scale of 1 to 5: (1 = very good, 2 = good, 3 = moderate, 4 = bad, and 5 = very bad).  For 
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example:  “For your [child's] last hospital stay, how would you rate your experience of being 

greeted  and  talked  to  respectfully?”  A similar set of questions, excluding those on social support, 

was asked to people who had not received inpatient care in the five years preceding the survey, 

but had received outpatient care in the one year preceding the survey. There is a significant 

positive correlation between all the items in the modules, with reliability coefficients of over 8 

for both the inpatient and outpatient items.  

However, with better understanding of the data, I have come to realize the data from 

these questions are not as useful for my analysis as I thought because of a number of reasons: 

First, the restriction of the questions to only those who reported an inpatient visit in the 

preceding five years (or an outpatient visit in the preceding one year), results in this information 

for just about a third of my analytic sample (accounting for other missing data). Second, the 

sample of women with an inpatient visit in the preceding five years (or an outpatient visit in the 

preceding one year) over represents women who were assisted by a SBA: delivery with a SBA 

would either be an inpatient or outpatient visit. About 50% of women who reported an inpatient 

visit reported the reason for the visit as childbirth, and 96% of these women reported using a 

SBA in the last birth. Third, because my analysis is restricted to women with a birth in the 

preceding five years, some of the encounters being reported would have occurred after the last 

birth, or the visit being reported refers to the visit for the last birth. Thus, the experience being 

reported is unlikely to have influenced the decision to use a SBA for the last birth, considering 

the temporal ordering of the events. This is particularly so for the outpatient encounter which 

was for a visit in the preceding one year. None of the key associations with the outpatient 

variables are significant, so I am not discussing the analyses based on them. I however describe 
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below the creation of the indices for the inpatient measures (the process was similar for the 

outpatient measures). 

The reliability coefficient for the items in the inpatient module is 0.878, and most of the 

correlation coefficients are greater than 0.3 (least is 0.15). To create the scales, I reverse coded 

the variables  so  they  went  from  1  “very  bad”  to  5  “very  good.”  Principal  component  analysis  

(PCA) showed that, except for the question on access, the questions in the set hang well together: 

PCA with both orthogonal and oblique rotations yielded three factors with Eigenvalues of 5.60, 

1.48, and 1.21. Since most of the items loaded on the first factor, I set the minimum Eigenvalue 

at 1.5, resulting in one factor being extracted with factor loadings ranging from 0.468 to 0.734.  

The reliability coefficient did not change with the exclusion of the only item with loading less 

than 0.5, and so I decided to keep all 14 items for the scale. I extracted the factors from the PCA 

based on the 14 items to create an interpersonal quality of care scale for inpatient services; and 

used the question on rating of travel time to the health facility separately as a measure of 

perceived accessibility (to the nearest inpatient facility). I also created another index by 

averaging and summing all the items to give an interpersonal quality of care scale ranging from 

one to five, which is easier to interpret. Based on this scale, most respondents rated the 

interpersonal quality of care for the inpatient visit as moderate to good (mean = 3.71, SD=0.032); 

although the ratings spanned the full spectrum from very bad to very good (range of 1.71 to 5). 

One in ten people rated the inpatient quality of care as very bad or bad, and one in five people 

rated it as very good. In addition, I created an index on patient assessment of the structure and 

technical aspects of care using three items on patient assessment of whether or not health 

providers’  skills,  equipment,  and  drug  supplies  were  adequate  (binary  variables  with  “yes”  or  

“no”  responses  coded  “1”  and  “0”  respectively).  This  index  therefore  ranges  from zero to three. 
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My initial intention was to also examine determinants of perceived quality of care in aim 

1 using the perceived quality of care scales as dependent variables. But, I have not presented 

these results because this analysis could only be done for the third of the sample that had an 

inpatient visit in the five years preceding the survey (since I could not impute for the missing 

observations in the dependent variables). In addition, all the key associations were not significant 

beyond the bivariate models. I however examined the perceived quality of care measures as 

predictors of use of SBAs in aim 2. In order not to drop the two thirds of the sample that did not 

have an inpatient visit from the analysis, I initially coded all those who did not have an inpatient 

visit  to  “0”  on  the  scales  and  then  included  an  indicator  variable  for  whether  or  not  a  person  had  

an inpatient visit. But this did not work very well in the multivariate analysis because there were 

three variables with the same indicator variables, which resulted in two of the indicator variables 

being dropped out of the multivariate models. To address this issue, I recoded the scales into 

categorical variables. For the interpersonal quality scale, I dichotomized the PCA scores at the 

median score coded: 0 –bad quality – if below the median, 1 –good quality– if at or above the 

median, and 2 – No inpatient care/missing (includes all those who did not have an inpatient 

encounter). For the index on patient assessment of the structure and technical aspects of care, I 

recoded it into 0– inadequate – for score of 0-2, 1 – adequate – for a score of 3, and 2–No 

inpatient care/missing. The perceived access variable is also recoded into a categorical variable 

coded: 0 – bad perceived access (combines very bad to moderate – scores 1 to 3), 1 – good 

perceived access (combines good and very good – scores 4-5), and 3 – No inpatient care/missing. 

These variables are independent variables in aim 2 for the analysis based on the WHS. 

Pregnancy outcome 
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Pregnancy outcome refers to whether a woman had a stillbirth or a live birth in her last 

pregnancy. It is a computed variable provided in the dataset, created from several questions 

including:  “Was  the  baby  born  alive  or  born  dead,  or  did  you  have  a  miscarriage or abortion?    

Did that baby cry, move or breathe when it was born? If born dead or lost before birth: How 

many  months  did  this  pregnancy  last?”  Babies  born after 6months  (pregnancy duration of seven 

months or above) that were reported as born dead, or did not cry, move, or breath when it was 

born were coded as stillbirths. This is consistent with the WHO definition of stillbirth for 

international  comparisons:  ≥1000g  birth  weight  or  ≥28  completed  weeks  of  gestation  (Cousens et 

al. 2011). Because the questions on use of maternal health services were only asked of those who 

had a stillbirth or live birth in the last pregnancy in the preceding five years, pregnancies that 

ended in miscarriages and induced abortions are not included in this analysis. Pregnancy 

outcome  is  therefore  a  binary  variable  coded  ‘1’  for  stillbirths  and  ‘0’  for  live  births.  Pregnancy  

outcome is the dependent variable in aim 3. 

Use of a skilled birth attendant  

Use of a SBA operationalizes maternal health seeking behavior – the actions taken by 

women to ensure the most optimum pregnancy outcomes for themselves and their babies – 

drawing on the general definition of health seeking behavior (Ward, Mertens, and Thomas 1997). 

The  question  on  delivery  attendant  is  worded  as:  “When  you  gave  birth  to  [name  of  last  child],  

who  assisted  in  the  delivery?  Anyone  else?”  All  persons  mentioned  are  listed,  and  presented  in  

the dataset as seven variables on whether the respondent mentioned a doctor, nurse or midwife, 

auxiliary nurse or midwife, traditional birth attendant (TBA), relative or friend, other, or no one. 

I  combined  these  to  create  a  binary  variable  “use  of  a  SBA”:  coded  as  1  – delivered by a SBA – 

if doctor, nurse or midwife, or auxiliary nurse or midwife was mentioned; and 0 – not delivered 
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by a SBA – if otherwise. Technically, auxiliary nurse/midwives are not skilled birth attendants. 

However, they are considered as health workers in many parts of SSA and some studies have 

suggested that women identify health workers by their uniforms, which may not be accurate in 

discriminating between a nurse and an auxiliary nurse (Hussein et al. 2005). In my experience, 

women may even refer to male auxiliary nurses as doctors and to female doctors as nurses. In 

addition,  it  is  the  decision  to  go  to  the  health  facility  for  the  delivery  that  is  the  woman’s.  Once  a  

woman arrives at the health facility, she has no control over who assists in her delivery. It is also 

unlikely that an auxiliary nurse/midwife will be the only person assisting a delivery if more 

highly trained health workers are available. Categorizing deliveries by auxiliary nurses/midwives 

under deliveries by SBAs is, therefore, more likely to reduce misclassification. Moreover, 

deliveries by auxiliary nurses/midwives represent less than 10% of the deliveries by a SBA in 

this analysis. I also examine a variable on place of delivery (whether the respondent reported 

delivering in a health facility or not) as an outcome in the supplementary analysis. Delivery by a 

SBA and in a health facility are expected to yield similar results, as almost all deliveries by 

SBAs occur in health facilities, and deliveries in health facilities are mostly by SBAs. Use of a 

SBA is the dependent variable in aim 2 and an independent variable in aim 3. 

Socioeconomic status and Place of residence  

Socioeconomic status  

Socioeconomic status (SES) refers to the hierarchical rank or social standing of an 

individual or family in their particular community or society. It incorporates economic status 

usually measured by income and/or wealth and social status usually measured by education 

and/or occupation (Adler et al. 1994). While some researchers use a composite measure of SES, 

others recommend specifying the individual measures, as they may have different effects for 
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different outcomes (Braveman PA et al. 2005). This is especially true for maternal health seeking 

behavior where the effect of education, wealth, income and occupation differ in different 

contexts. Using measures of the individual components of SES is also more useful for 

identifying plausible explanatory pathways and mechanisms by which SES affects outcomes 

(Braveman PA et al. 2005). Composite SES measures are rarely used in the maternal health 

literature, which would make comparisons with the existing literature difficult. Thus, I 

operationalize SES as education and wealth in the GMHS, and as education, wealth and 

occupation in the WHS (The GMHS has no question on occupation).  

With the GMHS, I examine education both a as a categorical variable (highest level of 

education attained by respondent) and as continuous variable (years of education attained). But, 

years of education is used in the multivariate models presented because both formulations of this 

variable produce similar results and the continuous/categorical variable interaction is easier to 

interpret than the categorical/categorical variable interaction. It is top coded at 12 years of 

education since there are very few women with more than 12 years of education in the sample; 

and centered at the mean years of education for the sample to reduce collinearity with the 

interaction terms and to aid interpretation (Aneshensel 2013; Krull 2014). Wealth is measured by 

wealth quintiles provided in the dataset. These quintiles are obtained from a wealth index based 

on principal component analysis of variables on household assets (Rutstein 2008). With the 

WHS, education is measured as a binary variable (no formal education and some formal 

education) because more than half of the sample has no formal education2 and very few have 

higher education. The WHS does not come with a pre-constructed wealth index so I created a 
                                                 
2 Formal education refers to education within recognized educational institutions. Non-formal education refers 
education, learning and training which takes place outside recognized educational institutions 
(http://infed.org/mobi/what-is-non-formal-education/). Formal education is used in this survey to refer to any 
schooling. 
 

http://infed.org/mobi/what-is-non-formal-education/
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wealth index from 17 household assets similar to those used for the wealth index in the GMHS. 

All are binary, but for four count variables which were dichotomized at their medians to have 

them on the same metric as the other variables so that they can be summed. Example questions 

are: Does anyone in your household have a television? –Yes/No; Does anyone in your household 

have a refrigerator? –Yes/No; How many rooms there are in your home? etc. I examine wealth 

index as both a continuous variable and a categorical variable (dividing it into tertiles). These 

variables produce similar results so the categorical variable is used to be consistent with the 

GMHS analyses. I created the wealth index from principal component analysis which drops 

cases  missing  on  one  or  more  of  the  component  variables,  and  another  using  the  ‘egen’  and  

‘rowtotal’  command  in  stata  which  codes  those  missing  on  one  or  more  variables  to zero. The 

results are similar for both, so I use the latter which has fewer missing observations for the 

analysis.3 I also include occupation status from two questions on employment status and type of 

job in the WHS (coded: 0-Not working for pay, 1- professional occupation, 2-Service/sales 

occupation, and 3-agricultural worker). Education, wealth, and occupation are independent 

variables in all the analysis. 

 

Place of residence  

Place of residence refers to whether the respondent lives in a rural or urban area. Urban 

areas are defined as localities with 5,000 or more persons, while rural areas are localities with 

less  than  5,000  persons.  A  locality  is  “a  distinct  population  cluster  (also  designated  as  inhabited  

                                                 
3 Another  approach  to  create  wealth  index,  based  on  household  assets  is  to  weight  each  item  owned  by  it’s  rough  
monetary value in the place the respondent lives (either country or region of a country). The reason is that a 
refrigerator may be much more expensive than a bike or TV. This requires collecting information on the local or 
average national cost of each item. I may consider this in future work, but, because of the issues with the WHS data 
discussed,  I  don’t  think  it  is  worth  the  effort  in  this  analysis.  Furthermore,  the  wealth  index  based  on  principal  
component analysis is the most common approach used to measure wealth in developing settings. 
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place,  populated  center,  settlement)  which  has  a  name  or  locally  recognized  status”  (Ghana 

Statistical Service 2012:9). Place of residence is a contextual measure capturing the general 

quality and accessibility of health services in the area where each respondent lives as well as 

other factors. It is an independent variable in all the analysis. The other variable related to place 

of residence is the region where one lives, which is examined as a control variable in the GMHS 

and as the third level in the WHS analysis. The district is the third level in the GMHS and the 

cluster of residence is the second level in both the GMHS and the WHS. 

Other variables 

Antenatal care variables: timing, frequency, facility, and provider 

Timing of first antenatal visit is from the question: “How  many  months pregnant were you when 

you  first  received  antenatal  care  for  this  pregnancy?”  It  is  recoded  into  the trimester of the first 

ANC visit: first trimester (0 to 3 months), second trimester (4 to 6 months), third trimester (7 or 

more  months),  and  don’t  know.  WHO recommends that women start antenatal care in the first 

trimester and go for at least four visits (WHO 2002). Number of ANC visits is from the question: 

“How  many  times  did  you  receive  antenatal  care  during  this  pregnancy?”  It  is  recoded  into:  ‘one  

to  three  visits’  and  ‘four  more  visits. Type of ANC facility is from the question: Where did you 

receive antenatal care for this pregnancy? It is recoded by the type of facility into government 

facility, private facility (including maternity homes), and home/any place other than a health 

facility. Government facility is further divided by the level or tier of the facility into government 

hospital or polyclinic; and health center, health post, or other lower level facility. Type of ANC 

provider is  from  the  question:  “Did  you  see  anyone  for  antenatal  care  during  this  pregnancy?  IF  

YES:  Who  did  you  see?”  The  providers  are  grouped  under  doctor,  nurse or midwife, and other 

(any provider other than a doctor, nurse or midwife) 



 
 
 

65 

Risk factors for adverse pregnancy outcomes 

In the GMHS, I include three binary variables on prior adverse pregnancy outcomes 

based on the following questions: Prior miscarriage:  “Some  women  lose  their  pregnancy  

spontaneously, that is they have a miscarriage. Have you ever had a miscarriage? That is have 

you  ever  lost  a  pregnancy  spontaneously?” Prior abortion:  “Women  sometimes  take  steps  to  end  

their pregnancy, because they find themselves pregnant when they do not want to be, or when it 

is difficult for them to continue with their pregnancy because of opposition from their husband, 

partner, relatives or others. Have you ever been in a situation when you or someone else have 

had  to  do  something  to  end  your  pregnancy” Prior stillbirth: “Some  women have stillbirths, that 

is,  they  give  birth  in  late  pregnancy  to  a  dead  child.  Have  you  ever  had  a  still  birth?” This 

variable is recoded to exclude the outcome for the last pregnancy. Prior miscarriage is combined 

with prior stillbirth in some analysis as prior miscarriage or stillbirth. 

I also include three binary variables to assess complications in the index pregnancy. These are: 

Any pregnancy complication, from  the  question:  “At any time just before, during or after the 

delivery of (NAME) did you suffer from any problems? List of problems include : headaches, 

blurry vision, edema, preeclampsia, convulsion, eclampsia, excessive bleeding, tetanus, foul 

smelling discharge, prolonged or obstructed labor, uterine rupture, placenta previa, retained 

placenta, high fever, fistula, babies movement was low, breech presentation (hands or feet came 

delivered first), and other. This list covers all the major causes of maternal deaths and responses 

are not mutually exclusive. Mention of any of the conditions is coded as having had a pregnancy 

complication.  Serious pregnancy complication is a recoded variable from a follow up question 

to the above question:  Did you see anyone about this (these) problems? A complication for 

which care was sought is considered a serious complication. Reason for antenatal care is from 
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the  question:  “The  very  first  time  you  went  for  antenatal  care  when  you  were  pregnant  with  

(NAME),  did  you  go  because  of  problems  with  the  pregnancy  or  just  for  a  checkup?” Sibling 

experienced maternal death: this is a recoded variable based on responses to several questions on 

whether the respondent has lost a sister and the circumstances surrounding the death from the 

verbal autopsy 

The WHS does not have questions on prior or current pregnancy complications, so to 

control  for  factors  related  to  the  woman’s  health  status,  I  include  two  variables: Self-rated health 

status: From the question  “In  general,  How  will  you  rate  your  health  today?  The  responses  range  

from  1  “very  good”  to  5”very  bad.”  And any diagnosed chronic health condition. This variable is 

created from six questions on whether the respondent has ever being diagnosed with diabetes, 

asthma, arthritis, heart disease, depression, or schizophrenia (coded1 if diagnosed of any; 0 if not 

– separating out the mental health conditions did not change the results hence the decision to use 

the combined measure). 

Familiarity and satisfaction with the health system 

With the GMHS, I control for familiarity with the health system using a variable on 

knowledge of family planning source: “Do you know of a place where you can obtain a method 

of family planning?” I also include two questions on contraception: ever use –“Have you ever 

used anything or tried in any way to delay or avoid getting pregnant?” – and current use –“Are 

you currently doing something or using any method to delay or avoid getting pregnant?”  

These variables are not available in the WHS; instead I assess satisfaction with the health system 

based on the question:  “In  general  would  you  say  you  are  very  satisfied,  fairly  satisfied,  neither 

satisfied nor dissatisfied, fairly dissatisfied, or very dissatisfied with the way the health care runs 

in  your  country” (ranges  from  1  “very  dissatisfied  to  5”very  satisfied). 
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Other control variables include: 

Age: measured as age at last birthday. Gravidity: total number of pregnancies ever had 

Parity: total number of children born alive. Number of children alive: total number of children 

born alive minus number of children born alive who are dead. Marital status: categorized as 

currently married, cohabitating, previously married, and never married. Age at first union: 

categorized as married before 19 years, after 19 years, and never married. Sex of the household 

head: categorized as female headed household or not. Religion:  categorized as Catholic, 

Methodist or Presbyterian, Pentecostal or Charismatic, Other Christian, Moslem, Traditional/no 

religion/atheist/other. Ethnicity:  Grouped into Akan, Ga/Dangme/Guan, Ewe, Mole-

Dagbani/Hausa, Grussi/Gruma, and Other/missing (4missing). 

GENERAL ANALYTIC APPROACH 

Initial analysis involved descriptive statistics for the sample – means for continuous 

variables and proportions for categorical variables. Next I conducted bivariate analysis 

examining the associations between all the variables and the outcomes.  T-test was used to 

examine the mean difference in quality of care and years of education for binary predictors; 

analysis of variance (ANOVA) for non-binary categorical variables; and correlations with 

continuous predictors. Chi-squared tests were used to examine differences in the categorical 

variables (Crosby and Salazar 2006; Davis 1971; Treiman 2009). I then used multilevel analysis 

with three levels in bivariate and multivariate regression analysis to account for the hierarchical 

nature of the data (Hox 2010; Rabe-Hesketh and Skrondal 2012). With the GMHS the levels are 

individual (level 1), cluster (level 2 ) and district (level 3). There are 400 different clusters 

(average number of observations per cluster is 12; minimum - 3, maximum - 38) and 110 

different districts (average number of observations per district is 44; minimum -11, maximum-



 
 
 

68 

347) in the sample. A potential fourth level is region. But there are only ten regions and there is 

very little inter-region variation left when inter-cluster and inter-district variations are accounted 

for. Further, because health services tend to be organized around districts in Ghana this is a 

potentially more useful level to account for than region. However, I examine region for fixed 

effects by including it as a set of dummy variables to account for differences in the quality of 

care in the various regions of the country. Thus the analysis is done with three levels to reduce 

the complexity of the model. (Two levels are used for the third aim and is discussed in chapter 7)  

With the WHS, the data allows for individual (level 1), cluster (level 2) and strata (level 

3). Strata is equivalent to region stratified by rural and urban in Ghana (18 strata) but larger 

blocks comprising of several regions in Burkina Faso (4 strata). There are 390 clusters (average 

number of observations per cluster is 4.3; minimum-1, maximum-76) and 22 strata (average 

number of observations per strata is 76; minimum -6, maximum-38). The descriptive statistics 

for the GMHS are all weighted. However no weights are used for the WHS analysis and all the 

multilevel analysis because of the reasons previously discussed. 

===Table 4G1 about here === 

SAMPLE DESCRIPTION 

Ghana Maternal Health Survey sample 

Table 4G1 shows the weighted and unweighted sample distributions for the GMHS. The 

description of the results here is based on the weighted sample unless otherwise stated. Most 

women in the sample live in rural areas and have little formal education. The average woman is 

about 30 years old, currently married, with about three children. About two thirds (66%) of the 

sample live in rural areas. Of those living in urban areas, about two thirds (64%) live in a town 
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and a third (29%) in live in a large city. Only about 2% live in small cities. 4 Urban areas are 

defined as localities with 5000 or more persons while rural areas are localities with less than 

5000  persons.  A  locality  is  “a  distinct  population  cluster  (also  designated  as  inhabited  place,  

populated center, settlement) which has a name or  locally  recognized  status”  (Ghana  Statistical  

Service 2012:9). In the multivariate analysis, rural is compared to all urban.   

Ghana is divided into 10 administrative regions with the national capital, Accra, located 

in the Greater Accra Region. All the regions are represented in the sample, each contributing 

between eight and 13% to the sample; except for the Ashanti region which makes up 19%, and 

the Upper East and Upper West regions which make up only about 5% and 3% respectively. 

About 40% of the sample are from the R3M regions – Greater Accra, Ashanti, and Eastern 

regions (the regions participating in the Reducing Maternal Morbidity and Mortality program 

initiated in 2006). These regions are all located in the southern part of the country. The Northern, 

Upper East and Upper West regions are the northern regions. Greater Accra region houses Accra, 

the national capital and Ashanti region houses Kumasi and the second major city in the country. 

These are the densest regions in the country, have the largest concentration on health facilities 

and health providers and are home to the two major teaching hospitals in the country (see 

appendix Figure1 for map of Ghana with population characteristics). The northern regions are 

more rural with fewer health facilities and providers (Ghana Ministry of Local Government and 

Rural Development website n.d.; Ghana Health Service 2012; Afulani 2012). 

Sociodemographic variables 

                                                 
A town (refers to small towns) is a locality with about 5000-49,000 people. A small city (also medium sized town) 
has 50,000 -249,999 people, and a large city (also large town or city) has over 250,000 people. The large cities are 
Accra, Kumasi, Tema, Sekondi-Takoradi, and Tamale (classification by Owusu (2008) based the 2000 Population 
Census for Ghana). 
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About a third of the women have no formal education; 22% have only a primary 

education and 37% middle or junior secondary school (JSS) education. Less than one in ten 

women (7%) have completed secondary or senior secondary school (SSS) or higher.5 The 

average number of years of education is about five years with a range of zero to 18 years. The 

household wealth index is based on household assets, and is divided into five quintiles (lowest 

quintile or poorest, second lower quintile or poorer than average, middle quintile, second highest 

quintile or richer than average, and highest quintile or richest). Thus there are about 20% in each 

group. About 25% of households are headed by females. Three quarters (73%) of the women 

identified as Christians (14% Catholic, 14% Methodist or Presbyterian, 28% Pentecostal, 

charismatic, or protestant and 18% other) and 18% as Moslems. Less than one in ten women 

(8%) identified as Traditional, spiritualist, no religion or other. Akans make up close to half of 

the sample (47%) with Ewes at 12% and Gas, Dangmes and Guans at 9%. These are all southern 

ethnicities. The northern ethnicities make up about a quarter of the total sample (13% Mole-

Dagbani or Hausa and 10%  Grussi or Gruma). About nine percent of the sample falls in the 

other group which is likely to be very heterogeneous. Since most southerners are part of one of 

the  three  main  southern  ethnicities,  very  few  of  the  women  in  the  “other”  group  are  likely  to  be  

from the south.   On the other hand, there are some northern ethnicities that are not classified, 

who will likely be in the other group. For instance, the main ethnicity in the Upper West region 

is  the  Dagabes,  who  are  not  in  any  of  the  listed  categories  and  hence  likely  in  the  “other”  

category.  The  “other”  category is, therefore, likely to include a disproportionate share of people 

from the northern part of the country. 

Reproductive variables, pregnancy risk factors and complications 
                                                 
5 Middle and JSS are equivalent and secondary and SSS are also equivalent.  The old educational system used 
middle and secondary school which were changed to JSS and SSS with educational reforms in the country. SSS is 
now referred to as senior high school.  
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The average woman in the sample is about 31 years old with a range of 15 to 49 years – 

the target group for the survey. Only 5% are between 15 and 19 years and 13% are between 40 

and 49 years. The rest (82%) are distributed almost evenly in the five year blocks from ages 20 

to 39. Most women are currently married (72%); with 14% cohabitating. Fourteen percent are 

currently not married or cohabitating – half of these were previously married and half never 

married. Among those who are married, cohabiting or ever married about half started living with 

a man before 19 years of age with an average age at marriage of about 19 years. The average 

number of pregnancies, children ever born, and children alive is about 4.0, 3.5 and 3.1 

respectively, with a range of 1-16 for pregnancies, 0-14 for children ever born alive and 0-11 for 

children alive. About three quarters have between 1 and 4 children alive. On prior pregnancy 

outcomes, 15% have had an induced abortion, 16% have had a miscarriage, 6% have had a 

stillbirth, and 20% have had an unintentional adverse pregnancy outcome (stillbirth or 

miscarriage). Two percent had a sibling who experienced a maternal death. About two thirds 

(62%) have ever used some contraception and a quarter (25%) are currently using contraception. 

About half (53%) know where to get family planning. About 20% had some pregnancy 

complication during their last pregnancy (experienced some problem which includes headache, 

blurry vision, preeclampsia, eclampsia, convulsion, bleeding, vaginal discharge, prolonged or 

obstructed labor, uterine rupture, placenta previa, retained placenta, fever, fistula, tetanus, etc.). 

Seventeen percent had a potentially serious complication (a complication for which they sought 

help for.). Only 7% of the last births were by caesarian section and 2% had a stillbirth. About 8 

in ten of the still births occurred between 8 and 10 months with two thirds at 9 months. About 

55% were assisted by a skilled birth attendant (SBA) during their last birth. The same percentage 

delivered in a health facility, which is consistent with the fact that most births by skilled 
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providers in Ghana and other developing countries are in health facilities (Gabrysch and 

Campbell 2009).  

ANC variables 

About 96% of the total analytic sample (4868 out of 5042) had an antenatal care visit (ANC) at 

least once during their last pregnancy. The analysis for the determinants of quality of care is 

based on only this group (i.e. 174 =3.4% of the full sample is not included in the ANC quality of 

care analysis). While this choice leaves out a small proportion of the population, it is necessary 

because the quality of ANC questions and other ANC related variables were only asked of those 

who attended ANC at least once. The distribution of the variables for this sample is very similar 

to that for the full sample as shown in Table 4G1. Since the ANC related variables were only 

asked of those who attended ANC at least once, their distribution is only presented for this 

subsample. The average ANC quality score is about 7.4 with a range of 0 to 9 (details of this 

variable in aim1). About 40% received seven or fewer services and 60% received eight or nine 

services. About 80% had four or more ANC visits, with an average of about six visits. More than 

one in two women (55%) who received ANC started in the first trimester with most of the others 

starting in the second trimester. Only about four percent started in the third trimester.  About 

eight in ten women (85%) received ANC at least once in a government operated health facility, 

with only 14% seeking ANC exclusively in a private facility including maternity homes. Of 

those  who  received  some  care  in  a  gov’t  facility,  about  98%  (4040/  4119)  received  care  

exclusively  in  a  gov’t  facility.  Also  about  half  (2200/4119  =53%)  of  these  received  some  care in 

a government hospital or polyclinic with the rest receiving care in some other government 

facility – mainly health centers, health post or clinics and a few mobile sites. ANC is also offered 

at outreach points in Ghana, but only 21 women reported receiving care in a mobile clinic (15 
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mentioned under public facility and 8 mentioned under private facility).  Most women received 

ANC from a nurse or midwife (79%) with only 19% receiving some ANC from a doctor. Less 

than 3% received ANC from unskilled provider (auxiliary nurse or midwife, TBA and other). 

Also, most women sought ANC for a checkup (83%) with only 17% going because of a problem.  

Key General Bivariate associations  

There is very little variation in the proportion who attended ANC at least once by place of 

residence, sociodemographic and reproductive health variables with over 90% in all categories. 

The exception is among those who identify as Traditional/spiritualist/no religion/other where the 

proportion who attended at least one ANC is about 88%. The distribution of all the variables by 

ANC attendance is shown in Appendix 4G1.  

Cross tabulations of each variable by place of residence, education, and wealth are shown 

in appendix 4G2. This shows that more educated and wealthier women are less likely to live in 

rural areas than more poorly educated and women with fewer assets. For example, the average 

years of education for rural women is about 4 years compared to 7 years for urban women. Also, 

only about 16% of rural women are in the top two wealth quintiles compared to 78% for those in 

urban areas. About eight in ten (82%) women with no education live in rural areas compared to 

28% of those with a secondary education. Also 97% of those in the lowest wealth quintile live in 

rural areas compared to 13% of those in the highest wealth quintile. Higher education is also 

associated with higher wealth with only 16% of women with no education in the top two wealth 

quintiles compared to 81% of women with a secondary education. The average years of 

education are 2.3 years among the poorest women and 8.4 among the richest women. These 

differences are significant at p<0.001. Female headed households are more likely to live in urban 

areas and have more education, but are not different from non-female headed households with 
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regards to wealth.  Also, compared to other religious affiliations, a higher proportion of those 

reporting Traditional/spiritualists and other religions live in rural areas. They also have the 

lowest education together with Moslems; and are the poorest group. There are no big differences 

by age and marital status though younger (15-19years) and older (40-49 years) women are more 

likely to live in rural areas and older women have lower education. Women who married before 

19 years are more likely to live in rural areas and have lower education and wealth than those 

who married after 19 years.  

As expected, Greater Accra region has the lowest proportion of people living in a rural 

area (23%) and the Northern, Upper East, and Upper West regions (the 3 northern regions) have 

the largest proportion of people living in rural areas (80%, 80%, and 89% respectively). Women 

in the Greater Accra region also have the highest education (mean of 6.9 years) and wealth (80% 

in top wealth quintiles) and those in the Northern, Upper East, and Upper West regions have the 

lowest education (mean of 1.7, 1.6, and 1.9 average years of education respectively) and lowest 

wealth (15%, 19%, and 12% respectively are in the top two wealth quintiles). Except for Akans 

who are much more likely to live in urban areas, the rural/urban distributions for the other 

ethnicities are not significantly different.  Also Akans have the highest education and wealth; the 

Mole-Dagbani/Hausas, Grussi/Gruma and other group have the lowest levels of education and 

wealth.  

The distributions are consistent with the distribution of the various ethnic and religious 

groups by region (table not presented). Most Akans (29%) live in the Ashanti region though they 

are well represented in all the other regions (except in the Volta, Northern, and Upper regions, 

where they make up less than 1%). Ga and Dangmes are mostly in Greater Accra (43%) and 

Eastern regions (32%). Ewes are mostly in the Volta regions (43%) and Mole Dagbanis in the 
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Northern region (50%). The Grussi/Gruma group are mostly in the Upper East region (24%) with 

a good proportion also in the Brong Ahafo (15%), Northern (17%), and upper west region (17%). 

The groups classified under other are also mostly in the Upper regions (31%) and also Ashanti 

(17%) and Brong Ahafo region (13%). The northern and upper regions have the largest 

proportion of Moslems. The Mole Dagbani (64%) and ‘other’ ethnic group (59%) also have the 

largest proportion of Moslems (20% or less for other groups). 

===Table 4W1 about here === 

World Health survey sample 

The sample distribution for the WHS data is shown in table 4W1. Most women in the 

sample live in rural areas, have no formal education, and are unemployed or self-employed in a 

sales/service job or in agriculture (farming/fishing). The average woman is about 30 years old, 

currently married, and has about three children. About three quarters of the sample for both 

Ghana (65%) and Burkina Faso (63%) live in rural areas. Close to two thirds of the women have 

no formal education, but this is driven by the very high proportion on women in Burkina Faso 

with no education. About 83% of the women in Burkina Faso have no formal education 

compared to 35% for Ghana. Most of those with some education in Ghana however have just a 

primary education with only about 5% of women in both countries having some secondary 

education. Because of the little variation in education, a binary education variable (none or some 

formal education) is used in the WHS regression. The range of scores on the wealth index for the 

analytic sample is from 0 to 14. On average respondents live in households with less than five of 

the 17 listed assets and about nine in ten women live in households with less than ten of the 

assets. This puts over half of the sample in the poorer/poorest wealth quintile. However, there are 

more women in the poorer/poorest groups in Burkina Faso than Ghana – 43% for Ghana and 
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68% for Burkina Faso for women in the poorer/poorest groups; and 45% for Ghana and 18% for 

Burkina Faso for women in the richer/richest groups. About a third of women are not working 

for pay in Burkina Faso (66%) compared to 12% for Ghana; and the rest are mostly self-

employed –engaged in farming, fishing, petty trading and other service occupations in both 

countries. Only about 6% of women in Ghana and 2% in Burkina Faso are engaged in 

professional occupations. The differences between Ghana and Burkina Faso for education, 

wealth and occupation are all significant at  p<0.001.  

The age distribution of the WHS sample ranges from 18 to 68 years though less than 

0.1% is over 49 years and less than 5% is less than 20years. The average age is about 32 years 

for Ghana and 29 years for Burkina Faso. Over 80% of the sample in both countries is between 

20 and 40years. Most of the women are currently married – 81% for Ghana and 93% for Burkina 

Faso. The rest is split almost evenly between previously married and never been married. The 

average number of children by women in both countries is about three, but ranges from 0 to 15. 

About 22% of the Ghana sample has no children compared to only 4% of the Burkina Faso 

sample, but most women in both countries have between 1 to 4 children with about 28% of both 

having over 5 children (mostly 5 to 7 children). The differences by age, marital status, and 

number of children are significant at p<0.001. Over three quarters of women (84% for Ghana 

and 78% for Burkina Faso reported no diagnosed chronic condition (diabetes, asthma, arthritis, 

heart disease, depression, or schizophrenia) and a similar proportion (77%) rate their health as 

good or very good. Less than 4% of the women in both countries rate their health as bad or very 

bad. About eight in ten women in both countries report being fairly satisfied or very satisfied 

with the way the health system in their country is run.  
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The analysis on quality of ANC is restricted to women who went for ANC visits at least 

once during their last pregnancy, so the distribution of ANC variables is presented for this group.    

The group comprised eight in ten women (83%) in the complete sample (92% for Ghana and 

79% for Burkina Faso.  Among women who attended ANC at least once during their last 

pregnancy, the average score on the quality index is about 2 (2.4 for Ghana and 1.6 for Burkina 

Faso). Three quarters of women who attended some ANC in Ghana attended at least four times 

compared to only 40% in Burkina Faso. The average number of visits for the sample is 4.4 (5.8 

for Ghana and 3.5 for Burkina Faso). Most women in both countries receive most of their ANC 

from nurses (82% for Ghana and 72% for Burkina Faso). About 55% of women in both countries 

were assisted by a skilled birth attendant. 
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CHAPTER 5: AIM 1 

Examine the determinants of quality of maternal health care 

INTRODUCTION 

Background 

Evidence for the role of ANC in reducing maternal mortality is not consistent (Bullough 

et al. 2005; Guillermo Carroli et al. 2001). Some researchers suggest the inconsistent findings 

may reflect inadequate attention, by researchers, to the content of ANC, and to problems of 

endogeneity – i.e., where ANC is available, women who choose to use it may be those less likely 

to experience maternal mortality for other reasons (Adjiwanou and LeGrand 2013). ANC alone 

may be insufficient to reduce maternal mortality, but antenatal care visits (ANCVs) are an 

opportunity to reach women with interventions (e.g., blood pressure monitoring, iron 

supplementation, tetanus vaccination, and education about the danger signs of pregnancy) which 

are essential to both maternal and fetal health (Campbell and Graham 2006; N. N. A. Kyei, 

Campbell, and Gabrysch 2012; World Health Organization 2003). ANCVs are also an 

opportunity to identify women with pregnancy complications, and start the appropriate 

management. Furthermore, during ANCVs, women can be educated and assisted in planning 

ways to access skilled care during delivery [15–17]. This implies that high quality ANC can help 

improve maternal outcomes: directly through preventative measures as well as early 

management of complications, and indirectly through increased use of skilled birth attendants. 

The factors associated with use of ANC services in SSA are well known, but, few 

quantitative studies have examined the determinants of the quality of ANC an individual woman 

receives (Edward 2011; Joshi et al. 2014; Tran et al. 2012). The paucity of studies on the quality 

of ANC is primarily due to the lack of data. Quality of care is difficult to measure – it has 
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multiple dimensions which are hard to capture in a few variables. Furthermore, the weakness of 

routine systems for collecting health information means that we have to rely on household 

surveys in which women are respondents. The nature of surveys, however, limits the detail and 

reliability of data on quality of care, because women are rarely able to assess and report on its 

technical aspects (W. J. Graham and Varghese 2012).  Nonetheless, household surveys provide 

the best population-level source of information on ANC quality, but few researchers have taken 

advantage of them to examine social disparities. This paper uses data on antenatal service 

provision in the Ghana Maternal Health Survey (a special supplement to the Ghana Demographic 

and Health Survey (DHS)) and the World Health survey data for Ghana and Burkina Faso, to 

assess the factors associated with the quality of ANC individual women receive.  

Study objectives 

The aim of this study is to examine the role of social  factors  in  determining  women’s  

quality of ANC.  I focus specifically on the role of urban/rural residence and SES (education and 

wealth), as well as the interaction between them, and factors potentially explaining the social 

differentials. Based on existing literature, I hypothesize that higher SES and living in an urban 

area are associated with better quality of ANC. But, I expect that the rural/urban differential is 

partly accounted for by the fact that rural women are likely to have lower SES, on average. I also 

examine the reverse of this hypothesis – whether the SES differential in quality of care is 

accounted for by place of residence. If most of the rural/urban difference is explained by SES, it 

suggests higher quality services are more accessible to the higher SES women. On the other 

hand, if most of the SES difference is explained by place of residence, it suggests a general poor 

quality  of  care  in  rural  areas,  which  is  not  greatly  affected  by  a  woman’s  SES.  I  also  examine  

conditional effects: whether the effect of education and wealth differ by place of residence, and 
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whether the effect of education differs by wealth. This analysis will help identify women who are 

least likely to receive high quality ANC. Finally, I examine the timing and frequency of ANCVs 

and the type of ANC facility and provider seen as potential intervening factors. This part of the 

analysis will assess whether quality differentials by place of residence and SES are due to 

differential utilization of ANC or to use of different types of facilities and providers. This 

analysis will also provide the initial results to assess of whether differentials in quality of care 

contribute to the differentials in use of SBAs by place of residence and SES. 

METHODS 

Data: The main data for this analysis is the Ghana Maternal Health survey (GMHS). The 

World Health Survey (WHS) is used for supplementary analysis. These data have been described 

in the overview of data sources. The sample here is restricted to women who had at least one 

ANC visit during the last pregnancy, since it is impossible to examine quality of ANC for 

women who did not have any encounter with the health system during pregnancy. This 

represents 97% (N=4,868) of the sample from the GMHS and 83% (N=1,671) of the sample 

from the WHS.  

 Constructs and Variables 

Dependent variable: Quality of Antenatal care 

Quality of Antenatal care is operationalized by an index based on services received during ANC. 

The indices for both the GMHS and the WHS are described in detail in chapter 4. The 

continuous index which ranges from zero to nine is the main dependent variable in this chapter 

for the GMHS analysis. The binary variable coded: 0- received zero to seven services and 1- 

received eight or nine services is however also examined in the sensitivity analysis. With the 
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WHS I use the, the binary ANC quality variable coded: 0- received zero to two services = lower 

quality; and 1- received all three services= higher quality.   

 Focal independent variables: Socioeconomic status and Place of residence  

I operationalize SES as education and wealth in the GMHS, and as education, wealth and 

occupation in the WHS. I also include occupation status from two questions on employment 

status and type of job in the WHS. Place of residence refers to whether the respondent lives in a 

rural or urban area. These variables are described in detail in chapter 4. Place of residence is a 

contextual measure capturing the general quality of services in the area where each respondent 

lives as well as other factors.  

Rival independent and control variables  

  There are other factors that can affect the quality of ANC a woman receives. The first of 

these factors is the frequency and timing of ANC, the type of facility in which ANC is received, 

and the type of ANC provider. Women who receive the recommended four visits for antenatal 

care and those who start antenatal care in the first trimester as recommended will be more likely 

to receive all the essential services because of the earlier and more frequent contact with the 

health system. There is also some evidence that private health facilities provide better quality of 

care than public facilities, though this is not consistent and depends on the dimension of quality 

on is examining (D. V. Duong et al. 2004; Hutchinson et al. 2011). In addition, the quality of 

care received may be different depending on whether it is provided by a doctor, nurse/midwife or 

other provider due to their different levels of training as well as the equipment and other essential 

amenities available to them (Harvey et al. 2007). Moreover, the same set of factors may 

influence the frequency and timing of ANC, the type of ANC facility and provider, and the 

quality of care a woman receives (Adjiwanou and LeGrand 2013; Joshi et al. 2014; Tran et al. 
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2012). Thus, number of ANC visits, the trimester of the first ANC visits, the type of facility 

ANC was received and the type of ANC provider are examined as rival independent or 

intervening variables to see if SES and place of residence matters when these factors are 

accounted for. 

   Another set of factors that may influence the quality of care a women receives are those 

related to risk for adverse pregnancy outcomes. For instance, health care workers may pay 

greater attention to women with a complication in the index pregnancy or those with a risk factor 

such as previous adverse pregnancy outcomes (Gabrysch and Campbell 2009). People with these 

risk factors or those who have seen someone experience a bad pregnancy outcome may also 

actively  seek  better  care.  In  addition,  a  woman’s  age,  gravidity  (number of pregnancies) and 

parity (number of births) may influence the type of care she receives either positively or 

negatively. So I control for age, parity (gravidity not used because of correlation with parity), 

prior stillbirth or miscarriage, having a sibling who experienced a maternal death, experience of 

any complication in the last pregnancy, experienced a serious pregnancy complication (refers to 

a symptom for which she sought care), and the reason for antenatal care (whether for checkup or 

for a problem). The WHS does not have questions on prior or current pregnancy complications, 

so  to  control  for  factors  related  to  the  woman’s  health  status  that  may  affect  the  quality  of  care  

she receives, I include two variables on self-rated health status and whether the woman has ever 

been diagnosed with a chronic condition.  

Familiarity with the health system may also influence the care a woman receives through 

knowledge of where to seek quality care. So I include knowledge of  where to get contraception 

and ever used contraception as proxies for familiarity with the health system. These variables are 

not available in the WHS; instead there is a variable on satisfaction with the health system which 
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I control for. The effect of education, wealth and age can be through  women’s  status  and  

autonomy which enables them to actively advocate for quality services. In addition, I control for 

marital status which is seen as a sign of status in many SSA countries; and age at first union and 

sex of the household head (female  headed  household  or  not)  which  may  tap  into  women’s  

autonomy (Gabrysch and Campbell 2009). Finally, I control for religion and ethnicity to capture 

sociocultural factors which may influence the quality of care a woman receives. Some of these 

variables are not in the WHS as shown in the table of results, but, unlike the GMHS, the WHS 

also has a variable on rating of travel time to an inpatient health facility which is used as a 

measure of perceived accessibility of health facilities. Perceived accessibility is controlled for 

because distance to the nearest facilities that can provide inpatient care (proxy for higher tiered 

health facility) may affect the quality of ANC a woman receives (Atinga and Baku 2013). The 

results are not different when self-rated health status and satisfaction with the health system are 

used as categorical variables, so only the results for continuous variables are presented. Some of 

the variables are not significant in the final models, but they are still included because there is a 

theoretical or empirical rationale for their inclusion in the model. In addition, their exclusion 

changed the size of the coefficient (slight increase for most) for the focal independent (and other) 

variables, suggesting they may be playing a role and their exclusion will increase the effect of 

unobserved heterogeneity (Aneshensel 2013).  

Analytic approach 

The main analysis which uses the continuous ANC quality of care measure from the 

GMHS  uses  the  “xtmixed” command in stata to estimate multilevel linear regression models 

with random intercepts (Hamilton 2012; Rabe-Hesketh and Skrondal 2012). The equations for 

null model (the model with no predictors) for this analysis (in the multiple equations form) are:  
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Level 1: Individual:  Yijk =π0 jk + eijk   

Level 2: cluster:  π0jk =  β00k + r0jk  

Level 3: district:  β00k = γ000 + u00k  

Where: 

Yijk  is the mean quality of care for the ith woman in the jth cluster in the kth district 

π0jk  is the mean quality of care for the jth cluster in the kth district and   

β00k  is the mean quality of care in the kth district  

γ000 is the mean quality of care for the sample (grand mean) 

u00k is the deviation from the grand mean = variation at the district level 

r0jk  is the deviation from the district mean = variation at the cluster level 

eijk   is the deviation from the cluster mean = variation at the individual level 

The single equation form for the null model is:  

Yijk = γ000 + u00k + r0jk + + eijk 

The single equation form for the unconditional model with predictors is represented simply as:  

Yijk = γ0 +  γ1Edu  +  γ2Wealth  +  γ3Urban+….+    e   

Where: 

γ0  is the mean quality of care when all the predictors are zero and accounting for 

inter-district and inter-cluster variation;   

γ1  is the average change in quality for each unit increase in education holding other 

factors constant and accounting for inter-district and inter-cluster variation;  

γ2  and  γ3  are the difference in quality between the rich and the poor and the difference in 

quality between those living in the urban and  rural areas respectively, holding other 

factors constant and accounting for inter-district and inter-cluster variation;  
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e  is the complex error term (u00k + r0jk  + eijk). 

There are two goals behind the multivariate analysis. The first goal is to examine the 

factors that influence quality of ANC net of other predictors in the model, after accounting for 

variation at the various levels. The results from the final model are used to assess these factors. 

The second goal is to examine how education, wealth, and place of residence interact with each 

other and with other predictors to affect quality of ANC using mediation and moderation 

analysis.  

For the mediation analysis, I examine three focal relationships with quality of care as the 

dependent variable; and place of residence, education, and wealth as the three focal independent 

variables. For the first focal relationship, I start with place of residence – rural/urban (bivariate 

model) and then introduce the control variables (frequency and timing of ANC, ANC health 

facility and provider, characteristics of the pregnancy, familiarity with the health system, status 

and autonomy and the sociodemographic factors). This is the first partial unconditional model 

(PUM1 in table 3A) and the purpose is to rule out spuriousness – i.e. that the effect of place of 

residence is not merely an association that is due to its relationship with other factors 

(Aneshensel 2013). I then add education and wealth to obtain the full unconditional model in 

table 3. Education and wealth can be looked at as rival independent variables (that is SES 

independently predicts quality of care) or as intervening (mediating) variables– that the effect of 

place of residence is through education and wealth. I hypothesize that SES has an independent 

effect but also partially mediates the rural/urban effect. An alternative to this hypotheses is that 

place of residence mediates (or partially mediates) the effect of SES. To test this alternative 

hypothesis, I examine the two other focal relationships. 
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 In the second focal relationship, I start with education as the only predictor (bivariate 

association), then sequentially add the control variables (PUM 2), wealth (PUM 4) and finally 

place of residence (full unconditional model). The third focal relationship starts with wealth as 

the only predictor (bivariate association), then sequentially adds the control variables (PUM3) 

and education (PUM4) and finally place of residence (full unconditional). In these two focal 

relationships, place of residence is examined as either a rival independent or intervening 

variables. That is, whether place of residence independently predicts quality of care or women 

with higher education are more likely to receive better quality care because they live in urban 

areas that offer better quality care.  I also examine whether wealth and education independently 

predict quality of care; or their effects are through each other. That is whether women with 

higher education are more likely to receive better quality care because they are wealthier and can 

afford better-quality; or wealthier women receive better quality care because they are more 

educated and know what care to seek. I use the partial models which include all the covariates 

except frequency and timing of ANC visits (PUM5) and type of ANC facility and provider 

(PUM6) to examine how much of the effects of place of residence, education, and wealth may be 

through differential utilization of ANC  and the type of facilities or providers women use, 

respectively.  

I use the difference of coefficients (c-c’)  method  by  Mackinnon  (2008)  to  calculate  the  

mediated effects. This method involves first estimating the coefficient for the focal independent 

variable in the model with all control and rival independent variables but without the intervening 

variable (the partial models). The result is the total effect (the effect of that independent variable 

on the dependent variables net of control variables), referred  to  as  c  in  Mackinnon’s  notation.  

Next we estimate the coefficient in the full model which includes the intervening model (the full 
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unconditional model). This is the direct effect (the effect of the focal independent variable net of 

the  control  and  mediating  variables),  referred  to  as  c’  in  Mackinnon’s  notation.  The  value  of  c  

should be significant with the control and rival independent variables in the model to suggest the 

focal relationship is not spurious or redundant.  However, it should reduce with the addition of an 

intervening variable to suggest a mediation effect. The mediated or indirect effect is then 

calculated as the total minus the direct effect (c-c’).  The  likelihood  ratio  test  is  used  to  test  if  the  

mediated effect is significant. The magnitude of the mediated effect can be assessed by the 

proportion of the total effect that is mediated (indirect/ total effect = (c-c’)/c  =  1  – c’/c)  or  the  

ratio  of  total  to  direct  effect  (c/c’)  (Krull and Mackinnon 2001; MacKinnon 2008; Aneshensel 

2013). 

The purpose of the moderation analysis is to examine whether the effects of place of 

residence, education and wealth are conditional on each other. Three interactions were examined: 

the interaction between place of residence and education, that between place of residence and 

wealth; and that between education and wealth. Only the education and wealth interaction was 

significant, hence shown in the table (full conditional model).  

In the supplemental analysis with the categorical ANC quality of care measures from 

both the GMHS and the WHS, I use  the  “xtmelogit”  command  in  Stata to estimate multilevel 

binary logistic regression models (Hamilton 2012; Rabe-Hesketh and Skrondal 2012). The model 

building here is similar to that for the linear regression. However, because the addition of 

variables to a logistic model changes its scale, it is not accurate to directly use the change in the 

magnitude of the coefficients in nested models as the mediated effect (Aneshensel 2013; Mood 

2010). There are methods for examining mediation effects with binary outcomes such as 

Mackinnon’s  product  of  coefficients  (ab) method, which I will use for my second aim. But this is 
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not pursued for this aim, because it gets very complicated when there are several mediators and 

when the mediators are not continuous and or binary. Only the results from the full logistic 

models are therefore examined to identify the factors associated with quality of ANC after 

controlling for other factors and accounting for clustering. This analysis serves as a sensitivity 

analysis for the main analysis for AIM1. In addition, because the outcome variable for AIM 2 is 

dichotomous, it requires a dichotomous mediator to be able to accurately do the mediation 

analysis. Thus the binary logistic regressions become more important for AIM 2.  

RESULTS 

GMHS analysis 

Univariate and bivariate results 

The univariate statistics are presented in Table 4G1 (described under sample description). 

This table shows that about 96% of the women received ANC at least once during their last 

pregnancy. Further analysis (appendix 1A) also show that there is very little variation in the 

proportion who attended ANC at least once by place of residence, sociodemographic and 

reproductive health variables with over 90% in all categories. The exception is among those who 

identify as Traditionalist/spiritualist/no religion/other where the proportion who attended at least 

one ANC visit is about 88%. Regression of ANC attendance (binary variable on whether one 

attended ANC at least once or not) showed that net of other factors, the factors positively 

associated with ANC attendance are living in an urban area, higher education, having a serious 

pregnancy complication, ever used contraception, knowing source of family planning, increasing 

age, lower parity, currently married or cohabitating, being Moslem, and living in the Upper East 

region (appendix 1C). The analysis for the determinants of quality of care is restricted to those 

who attended ANC at least once during pregnancy. While this leaves out a small proportion of 
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the population, it is necessary because the quality of ANC questions and other ANC related 

variables were only asked of those who attended ANC at least once. The distribution of the 

variables for this sample is very similar to that for the full sample as shown in Table 4G1. In 

addition the results of the regression on use of ANC will be kept in mind while evaluating the 

findings on the analysis on quality of ANC. 

The average number of services received by women who attended at least one ANCV is 

7.4 (95% CI: 7.32 to 7.49), with a range of zero to nine; 10% received five or fewer services, and 

about a quarter received all nine services. About 39% had a quality score of 7 or less out of 9 and 

61% had a score of 8 or 9. Most of the variation in quality of comes from the questions on 

education on the signs and symptoms of pregnancy complications (71% reported receiving some 

education on identifying pregnancy complications; 29% reported not receiving any education) 

and provision of anthelminthic (58% reported receiving an anthelmintic; 41% did not receive 

any; and 7.7% did not know or did not respond –missing recoded to no in the creation of the 

index). For the other variables, less than 12% responded no to each question ranging from 1.5% 

for blood pressure to 11.1% for blood sample. Details of these distributions are shown in 

Appendix 5G1B &5G2.  

====Table 5G1 about here=== 

The bivariate statistics are shown in table 5G1. These show small but significant 

differences in ANC quality of care by place of residence, education and wealth. Those living in 

urban areas have a slight but significantly higher quality of care than those in rural areas (7.7 vs. 

7.2). Quality of care also increases with education and wealth. The average quality score among 

those with no education is 7.0 compared to 7.4 for those with primary education and 7.7 for those 

with middle/Junior Secondary School (JSS) and secondary/Senior Secondary School (SSS) or 
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higher. The differences are significantly different at all levels except for the middle/JSS and 

secondary/SSS which are similar. The average quality score is 6.9 among those in the lowest 

wealth quintile (poorest), 7.2 in the second lowest (poorer), 7.5 in the middle, 7.6 in the second 

highest (richer) and 7.8 in the highest (richest) quintile. The differences between the poorest, 

poorer and middle are significant, but there are not significant differences between the middle, 

richer and richest.  

The average quality of care score also differs significantly by number of ANC visits, 

trimester of first ANC visit, where ANC took place, the type of ANC facility and provider, 

presence of complications, and type of delivery (caesarean section or not), though the differences 

are not very large. The average quality score among those who had less than four ANC visits is 

6.6 compared to 7.6 for those who attended four or more; and 6.3 for those who started ANC in 

the third trimester compared to 7.3 for those who started in the second trimester and 7.6 for those 

who started in the first trimester. The average quality score for those who received at least some 

ANC care in a government health facility is 7.4 (7.7 for a government hospital or polyclinic and 

7.1 for other government health facility consisting mainly of health centers and health posts) 

compared to 7.3 for those who received all their ANC in a private health facility including 

maternity homes. Women who received ANC in a government hospital or polyclinic received 

significantly higher quality ANC than those who did so in other facilities, but there is no 

significant difference in ANC quality between women who received ANC in private facilities 

and those who received ANC in the lower level government health facilities. The ANC quality 

score  is  4.9  for  the  few  who  reported  receiving  ANC  in  their  homes,  the  provider’s  home  or  other  

sites and is significantly lower than that from any health facility. Also, those who received care 

from a doctor had a small but significantly higher quality of care (score of 7.7) than those who 
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were attended by a nurse or midwife (score of 7.4); and those who received care from a provider 

other than a doctor, nurse or midwife have a significantly lower quality score (6.6). There is no 

significant difference in quality of care by reason for seeking care. 

The Western region has the highest quality of care (8.3) and the Northern and Volta 

regions the lowest (6.7). There are no major differences between the other regions except for the 

Greater Accra region which surprisingly has the second lowest quality of ANC – only higher 

than the Northern and Volta regions. The ANC quality is not significantly different in the R3M 

and other regions. By ethnicity, the Akans have the highest ANC quality score (7.8) and the 

Mole-Dagbani and Hausas the lowest, (7.0). This is consistent with the regional differences as 

most Mole-Dagbanis and Hausas live in the Northern region. However, only the Akans are 

significantly different from the other groups. By religion the Traditionalist/spiritualist/other and 

no religion group received the lowest quality of ANC followed by the Moslems, however the 

quality score for Moslems is not significantly different from that of Christians in the bivariate 

analysis. There are also no significant differences in ANC quality by age, marital status, age at 

first union, head of household type, gravidity, parity, number of children alive, prior abortion, 

miscarriage or stillbirth, sibling maternal death, any pregnancy complication, caesarian delivery 

and pregnancy outcome. But those who have ever used contraception, are currently using 

contraception, know a source of family planning and those who experienced a serious pregnancy 

complication received a small but significantly higher quality of care than those who did not. 

 

====Table 5G2A about here=== 

====Table 5G2B about here=== 
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Multilevel linear regression results for continuous ANC quality of care measure 

Table 5G2A shows the variances from the random effects part of the multilevel analysis 

of quality of care for the null, full unconditional and full conditional models. The results from the 

null model shows that though more than half (58%) of the variation in quality of care is at the 

level of the individual (1.361/(1.361+0.626+0.352) = 1.361/2.339 =0.582), there is a large 

variation at the district (Intraclass Correlation (ICC) at district level = 0.626/2.339 =0.268) and 

cluster  (ICC at cluster level= 0.352/2.339 =0.15) levels. The large ICC at the district and cluster 

level supports the need for a multilevel analysis. Also model comparison shows a preference for 

the two level multilevel model (Likelihood ratio test for multilevel vs. linear regression gives 

chi2(2) of  672.41   with Prob > chi2 < 0.0001) (Hox 2010; Krull 2014). The variances from the 

full models show that the predictors in the model explain much more of the group level variance 

than the individual level variance. About half of the inter-district variation (0.626-0.286/0.626 

=0.543) and a third of the inter-cluster variation (0.352-0.247/0.352 = 0.298) are explained by 

other variables in the final model; while most of the individual level variation remains. 

The second column of Table 5G2B shows the multilevel linear regression results for the 

bivariate models. They show that after accounting for inter-cluster and inter-district variation, the 

individual factors positively associated with better quality of ANC care are living in an urban 

area, higher education, higher wealth, attending ANC four or more times, receiving the first 

ANC in the first trimester, receiving ANC from a  doctor, receiving ANC in a government 

hospital or polyclinic, experiencing a serious pregnancy complication, prior use of contraception, 

knowing source of family planning, being Akan and living in the Western region. For example, 

those who live in urban areas score on average about 0.4 higher on ANC quality than those living 
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in rural areas. Each year of education increases quality of ANC by about 0.04 points and the 

wealthiest receive 0.6 more services than the poorest.  

The multivariate results start from column 3 of Table 5G2B. The partial unconditional 

models (PUMs) refer to models with all the covariates except one or two independent variables 

of interest (potential mediating variables). The coefficients in the partial models give the total 

effects (c) for the particular focal independent variables; the coefficient in the full model gives 

the  direct  effects  (c’)  of  the  independent  variables;;  and  the  difference  between the coefficients in 

the partial and full model for a particular variable (c-c’)  is  the  indirect  or  mediated  effect. The 

LR test with the addition of each variable (or set of variables) assesses whether the indirect effect 

is significant or not. PUM1 includes all covariates except education and wealth and the 

coefficient for place of residence is its total effect net of relevant control variables. This shows 

that people who live in urban areas have significantly better quality of care net of relevant 

control variables including frequency and timing of first ANC visit. The coefficient however 

decreases by about 58% from the bivariate model ((0.36-0.0.15)/0.36 =0.583), suggesting that 

more half of the urban effect in the unadjusted model is explained by the control factors. When 

education and wealth are added to the model (full unconditional model), the magnitude of the 

rural/urban difference is decreased by almost half (0.15-0.08 = 0.07) and is no longer significant. 

This is the rural/urban effect mediated by SES and it is significant at p<0.001; suggesting about 

half of the total effect of rural/urban residence (the proportion of the total effect that is mediated 

= 0.15-0.08/0.15 =0.467) is mediated by SES, and rural/urban residence has no significant direct 

effect on quality of ANC net of socioeconomic and relevant control variables, and accounting for 

inter-cluster and inter-district variation.  
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PUM2 includes all covariates except place of residence and wealth and PUM3 includes 

all covariates except place of residence and education. They show a significant effect of 

education and wealth net of the control variables. PUM 4 which includes all covariates except 

place of residence shows only a very small change in the coefficient for both education and 

wealth with the other in the model, suggesting they have independent (or direct) effects net of 

each other. The indirect effects (that is the effect of education that is through wealth, and the 

effect of wealth that is through education) though small are significant at p=0.002. This suggests 

a small amount of the effect of education is through wealth and the reverse, but a larger amount 

of their effects are independent of each other. The full unconditional model also shows a strong 

residual effect of education and wealth when place of residence is added to the model. The 

coefficient for education and for the poorer/middle wealth quintile compared to the poorest does 

not change from PUM4; and that for the richest compared to the poorest only decreases by 13% 

(0.24-0.21/0.24 =0.125) and this change is not significant (p =0.206). This suggests an 

insignificant amount of the effect of SES on quality of ANC is because of where people live. 

This mediation analysis therefore supports the hypotheses that SES partially accounts for 

rural/urban differences in quality of ANC and not the reverse (that SES differences are due to 

where women with different SES live). It also suggests a small proportion of the effect of 

education is through wealth and the reverse, but most of their effects are not through the other.  

In PUM5 and PUM6, I examine how much of the rural/urban and SES effects are due to 

the frequency and timing of ANCVs, and to the type of ANC facility and provider, respectively. 

PUM 5 includes all covariates except of number of ANCVs and trimester of the first ANCV, and 

PUM 6 includes all covariates except type of ANC facility and provider. The coefficient for 

urban residence is not significant in both PUM 5&6. This implies net of demographic and 
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socioeconomic factors, urban residence has no significant direct effect on ANC quality, even 

when frequency and timing of ANCVs and the type of ANC facility and provider are not 

accounted for.6 There is a decrease in the coefficient for urban from PUM5&6 to the full 

unconditional model (from 0.11 and 0.13 to 0.084; implying 23.6% and 35.6% of the urban 

effect is mediated by the timing and frequency of ANVs, and by the ANC facility and provider, 

respectively). But, because the coefficients for urban in these models are all not significant, we 

cannot say (with at least 95% confidence) that the mediated effects are not due to chance.7 

The differences in the coefficients for education and wealth from PUM5 to the final 

unconditional model, are their effects mediated by the frequency and timing of ANCVs. 

Frequency and timing of ANCVs account for about 18% of the effect of each additional year of 

education (0.022-0.018/ 0.022 =0.182) on ANC quality; 11% of the quality difference between 

women in the poorest and middle wealth quintiles (0.19-0.17/0.19 = 0.105); and 30% of the 

quality difference between women in the poorest and richest wealth quintiles (0.30-0.21/0.30 

=0.30). These mediated effects are all significant (p<0.001). The differences in the coefficients 

for education and wealth from PUM6 to the final unconditional model are their effects mediated 

by the type of ANC facility and provider. The type of ANC facility and provider account for 

about 5% of the effect of each additional year of education (0.019-.018/0.019=0.053) on ANC 

quality; and 13% of the quality difference between women in the poorest and richest wealth 

quintiles (0.24-0.21/0.24 =0.125). These mediated effects are significant (p<0.01). In summary, 

these results suggest some of the SES differentials in ANC quality are because higher SES 

women start ANCVs early, have more frequent ANCVs, and receive ANC in higher level 

                                                 
6 The coefficient for urban is still not significant when the ANC frequency, timing, facility and provider are all 
excluded from the model. But it is significant in all the models when wealth and education are not in the model. 
7 The effect of rural/urban residence that is mediated by ANC timing and frequency, and ANC facility and provider 
are significant when wealth and education are not in the model. 



 
 
 

96 

facilities (government hospitals and polyclinics) and from skilled providers. But, there is a 

significant direct effect of SES on ANC quality that is not through these factors.  

From the final unconditional model there is no significant rural/urban differential in 

quality of ANC when socioeconomic and other factors are accounted for, but each unit increase 

in years of education increases the ANC quality score by about 0.02. When the categorical 

education variable is used, it shows that those with any level of education receive on average 

higher quality of care than those with no education (b=0.12, p=0.04 for primary education, 

b=0.21, p<0.001 for middle/JSS and b=0.17, p=0.053 for those with secondary education; but the 

differences between the various levels of education are not significant). Also, those in the middle 

and richest wealth quintile receive higher quality of care than those in the poorest wealth 

quintile, but there is no difference in the quality of care for those in the richest compared to those 

in the middle wealth quintile (b=0.043, p=0.469) 

====Figure 5G1 about here=== 

The full conditional model shows the interaction between education and wealth. The 

coefficient for education in the conditional model is the effect of education among the poorest 

women (the reference group for wealth). This shows that among the poorest women, each year of 

education increases the quality of care score by about 0.04 points. Further analysis using the 

linear  combination  command  (“lincom”)  in  Stata  however  shows  that  there  is  no  significant 

effect of education among those in the middle wealth group (b=0.011, p=0.189) but there is a 

marginal increase in quality with education among the richest (b=0.016, p=0.049). The 

coefficient for wealth in the conditional model is the effect of wealth at the average level of 

education (since education is centered at the grand mean). The insignificant coefficients suggest 

that at the average level of education, there is no difference in quality of care between the middle 
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and the poorest and between the richest and the poorest. Further analysis also shows that there is 

no significant difference between the middle and the richest wealth groups at the average level of 

education (b= 0.054, p=0.36). The coefficients for the interaction terms give the difference in the 

slopes for education between the middle and poorest group and that between the richest and 

poorest groups. The significant interaction terms show that the magnitude of effect of education 

on quality of care among the poorest differs from the middle and richest groups. Further analysis 

however shows that the effect of education is not different for the middle and richest groups 

(b=0.004, p=0.706).  The plot of the interaction in figure 5G1 illustrates these results clearly. 

Figure 5G1 shows the significant increase in quality of care with education among the poorest, 

and the marginal and non-significant change for the richest and middle groups respectively. We 

also see the difference in quality of care between the poorest and richer and middle group at 

lower levels of education, but no difference by wealth at higher levels of education including at 

the average level (0 years of education for the centered variable); and the non-significant 

difference between the middle and richer wealth groups even at lower levels of education. This 

finding suggests education is most beneficial for the poorest and that poor women with no 

education receive the worst quality of care. 

From the full models in Table 5G2B, we can identify the other factors besides those 

discussed above that are associated with quality of care net of other factors in the model, 

accounting for inter-district and inter-cluster variations. None of the pregnancy risk factors are 

significantly related to quality of ANC in the final model. Having a serious pregnancy 

complication is associated with better quality of ANC but this is only marginally significant 

(b=0.22, p=0.051). Age and parity are not significant determinants of quality of ANC, but those 

who were cohabiting are more likely to receive worse care than those currently married. Those 



 
 
 

98 

who had ever used contraception and those who knew a family planning source also received 

better quality of ANC than those who had never used contraception and those who did not know 

a family planning source respectively. On religious affiliation Moslems received better quality of 

ANC than all Christians and also than those in the Traditionalist/other religious affiliations. The 

analysis also shows that after accounting for other factors women in most regions (except Volta 

and Northern region) receive better quality of care than those in the Greater Accra region. 

Women in the Western region receive the highest quality of care (b= 0.43, p=0.037 for Western 

region compared to the Upper East region which has the next highest coefficient) but there are no 

differences between the other regions with better quality of ANC than Greater Accra.  

====Table 5G3Aabout here=== 

====Table 5G3B about here=== 

Supplementary analysis with the GMHS 

Multilevel logistic regression results for binary ANC quality of care measure  

The results from the multilevel logistic regression for the binary ANC quality of care 

variable from the GMHS are shown in tables 5G3. Table 5G3Ashows the inter cluster and 

district variations. Because of the fixed residual term in logistic regression it is a little more 

complicated to calculate the ICC. Given a fixed level 1 variance of 3.29, a close approximation 

of the ICC at the district level (level3) is 0.21 (0.99/(3.29+0.56 +0.99)=0.099/4.817 = 0.206); 

and that at the cluster level is 0.11 (0.536/4.817=0.11) (Krull 2014). These support the results 

from the linear regression that there is some variation between clusters and districts, but most of 

the variation is between individuals.  

The fixed effects are shown on Table 5G3B. The effect sizes obtained from the linear and 

logistic regressions on the quality of care measure cannot be compared, but generally, the 
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significance and direction of the associations for the variables are consistent. Of note, however, 

is that the interaction between education and wealth are not significant in the logistic model. 

Also, the difference between Moslems and Christians is no longer significant. On the other hand, 

we see a more prominent effect of ethnicity, with the predominantly northern ethnicities (Mole-

Dagbani/Hausa, Grussi/Gruma and other) receiving lower quality of care than the southern 

ethnicities (Akans, Ga Dangmes and Ewes). The regional differences are similar to that from the 

linear model 

Weighted linear regression (single level) with the continuous ANC quality of care measure 

I also carried out the analysis using weighted linear (single level) regression (shown in 

Appendix 5G4), since the weights could not be applied in the multilevel analysis. The results 

from this are similar to the unweighted multilevel analysis in direction and significance of the 

association for most variables. The effect sizes for some of the predictors in the weighted linear 

regression are, however, slightly larger than that from the multilevel analysis. In addition a few 

variables such as having a pregnancy complication or a serious pregnancy complication that are 

not significant in the multilevel analysis are significant in the single level analysis. This is not 

surprising since single level analysis may underestimate standard errors when there is clustering 

(Hox 2010; Krull 2014). The results from this model also shows the predictors in the model 

explain about 23% of the variation in quality of ANC.  

To examine the difference in individual level factors when quality of care within a 

person’s  community  is  accounted  for  in  the  weighted  single  level  analysis,  I  included  a  variable  

on  mean  quality  of  ANC  in  one’s  cluster  as  a  contextual  measure  of  quality. This increases the 

proportion of variance explained by the predictors to about 30%. As expected, the quality of care 

in  one’s  cluster  is  significantly  associated  with  individual  level  quality  of  care.  The  other  results  
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are similar with the addition of this variable, though some of the effect sizes are slightly reduced. 

The effect of place of residence is however reversed when mean quality of care in a cluster is 

controlled for, with those in urban areas receiving slightly worse quality of ANC (b= -0.11, 

p<0.001). This model is however a poor model because of the strong correlation between the 

contextual quality variable and the individual quality variable (from which the former is created). 

The contextual quality variable could not be used in the multilevel analysis because the models 

did not converge when it was included. 

Multilevel linear regression using the ANC quality measure extracted from principal component 

analysis 

These results are shown in appendix 5G5. They show that the results from the additive index and 

the principal component analysis are generally consistent in direction and significance of 

associations for the key variables. The exceptions are: seeing a doctor for ANC and having a 

pregnancy complication are significantly associated with higher quality ANC in the final model 

when the ANC quality from PCA is used (these are not significant with the additive measure); 

and cohabitating and knowing a family planning source, which are significant in the final model 

with the additive measure are not significant in the model with the PCA measure. 

World Health survey results 

Univariate and bivariate results 

The sample distribution for the WHS is shown in table 4W1 (described fully under 

sample description). This shows about eight in ten women (83%) attended ANC at least once 

during their last pregnancy (92% for Ghana and 79% for Burkina Faso). The analysis on quality 

of ANC is restricted to women who attended ANC at least once during their last pregnancy. 

Among these women, the average score on the ANC quality index is 1.9 (2.4 for Ghana and 1.6 
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for Burkina Faso). That is, on average women receive about two out of the three recommended 

services used to create the scale – about 4% received no service, 30% received one, 37% 

received two, and 28% received all three services. The difference in the quality scores are driven 

mainly by two of the variables used to create the quality score. Over 90% of women in both 

countries had their blood pressure checked. On the other hand, 81% of women in Ghana reported 

giving a blood sample compared to only 38% for Burkina Faso; and 62% of women in Ghana 

were told about pregnancy complications compared to 27% in Burkina Faso (See appendix 5W1 

for details on the distribution of the variables used to create the ANC quality score for the WHS).  

====Table 5W1 about here=== 

The cross tabulations of the proportion receiving high quality ANC by each of the 

predictors for Ghana, Burkina Faso and the total sample is shown in Table 5W1. The quality of 

ANC is significantly higher in urban areas; and among those with some education in both Ghana 

and Burkina Faso. But the differences are much larger for Burkina Faso than Ghana. For 

example, for the total sample, 24% of women in rural areas received all three services compared 

to 35% of women in urban areas. For Ghana, 50% of women in rural areas received all 3 services 

compared to 59% in urban areas; but in Burkina Faso, only 5% of those in rural areas received 

all 3 services compared to 22 % in urban areas. For education 18% of those with no formal 

education received all three services compared to 45% of those with some formal education. This 

is 51% and 54% respectively in Ghana and 9% and 26% respectively in Burkina Faso. There are 

also differences by wealth and type of occupation which are more pronounced in Burkina Faso. 

Quality of ANC is also higher among those who attended ANC more than 4 times and those 

whose most frequent provider was a doctor in both countries? There are no significant 

associations with the other variables except for parity and which is only significant for Burkina 
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Faso. The differences in the distribution of the variables for Ghana and Burkina Faso are 

significant at p<0.01. 

====Table 5W2A about here=== 

====Table 5W2B about here=== 

Multilevel regression results 

Table 5W2 shows the regression results of quality of ANC on place of residence, SES 

and relevant control and rival independent variables for the WHS, using the sample of women 

who attended ANC at least once during pregnancy. Table 5W2A shows the inter regional (strata) 

and cluster variations from the random effects parts of the multilevel model. The approximate 

ICC at the regional level (level3) is 0.21 (1.08/(3.29+1.08 +0.87)=1.08/5.24 = 0.206); and that at 

the cluster level is 0.17 (0.87/5.24=0.17). The variance at the cluster level is not significant, but 

both levels were preferred over a two or single level model. These results though different from 

the results from the GMHS, also support the conclusion that that there is some variation in 

quality of ANC between clusters and districts, but most of the variation is between individuals. 

The first column of results in Table 5W2B shows the bivariate results. They show that 

when between cluster and regional differences are accounted for, only country, education, 

occupation, number of ANC visits and ANC provider are significantly associated with quality of 

ANC. On average quality of care is much higher in Ghana than Burkina Faso, with an almost 

eight times higher odds of receiving all three services in Ghana than Burkina Faso. Those with 

some education, those who attended ANC at least four times and those who received ANC 

mostly from a doctor received better quality of ANC than those with no education, those who 

attended less than four times and those who received most of their ANC from a nurse 

respectively. Farmers and those who received ANC from a provider other than a nurse or a 
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doctor received worse care than those who are unemployed and those who received most care 

from a nurse/midwife respectively. There is no significant rural/urban difference in quality of 

ANC after cluster and regional differences are accounted for. 

====Figure 5W1A about here=== 

====Figure 5W1B about here=== 

The full unconditional model is the adjusted model with all the covariates but without any 

interaction terms. The relationships are similar to that in the bivariate model. Controlling for 

other factors, the odds of receiving all three services in Ghana is even higher than in the bivariate 

analysis (OR= 9.1, p<0.001). Those who have some education have about 42% higher odds of 

receiving all 3 services than those with no education. Also women are farmers have 55% lower 

odds of receiving all three services than the women who do not work. Those who attended ANC 

at least four times have about 87% higher odds of receiving all three services than those who 

attended less than four times; and those who mostly saw a doctor for ANC have a 62% higher 

odds of receiving all three services than those who saw a nurse. Those who saw some other 

provider have 66% lower odds of receiving all three services than those who saw a nurse. The 

full conditional model includes interaction terms to account for differential effects of education 

and place of residence in Ghana and Burkina Faso. Other interactions were examined, but these 

were the only two that were significant in the final model. The coefficients for the urban and 

education are the effects of place of residence and education in Burkina Faso (the reference 

group). This implies in Burkina Faso women in urban areas have more than four times higher 

odds of receiving higher quality ANC than those in rural areas and those with some education 

have about two times higher odds of receiving higher quality ANC than those with no formal 

education. Further analysis shows that education (b=0.033, OR=1.03, p= 0.883) and place of 
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residence (b=0.176, OR=1.19 p=0.593) have no significant effects on quality of ANC in Ghana 

for this sample. This is consistent with the small differences we see by education and urban 

residence in the bivariate analysis for the WHS Ghana sample. The coefficients for the 

interaction terms are the differences between Ghana and Burkina Faso in the effect of education 

and place of residence on quality of care. These are significant implying the magnitude of the 

effect of education and place of residence in Burkina Faso is different from that in Ghana. The 

interactions are illustrated in figure 5W1A&B. The plots show the higher level of quality in 

Ghana than Burkina Faso for both levels of education and in rural and urban areas; and the 

significant effects of education and place of residence on ANC quality in Burkina Faso but not 

Ghana. It also shows the differences by country are lower among those with some education 

compared to those with no education; and among those living in urban areas compared to those 

living in urban areas. The odds ratio for Ghana in the conditional model is the effect of country 

among in rural women and those with no education. The very high odds ratio for Ghana (32.5) 

therefore implies rural women with no education in Ghana have an over thirty times higher odds 

of receiving all three services than similar women in Burkina Faso. 

To examine the differential country effects more carefully the multilevel regression is 

stratified by country. This confirms the findings in the pooled sample. Only frequency of ANC 

and ANC provider is significant for Ghana, while these together with place of residence, 

education and occupation are significant for Burkina Faso (this is shown in appendix 5W2). The 

direction of association between quality of ANC and place of residence and education in the 

Ghana sample are however in the expected direction. Further analyses stratified by country and 

using single level weighted logistic regressions are similar to that for the multilevel analysis. 

However, in the weighted single level logistic regression, parity is also positively associated with 
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quality of ANC in Burkina Faso. When unweighted single level binary logistic regression is used 

for the pooled sample a lot more predictors become significant including age and marital status. 

This is consistent with the expectation of smaller standard errors when weights are not used for 

complex samples and clustering is not accounted for (Aneshensel 2013; Hox 2010). The 

insignificant effects for Ghana could be because the sample for Ghana is underpowered to detect 

a difference. The findings from the WHS however need to be interpreted cautiously because of 

the various problems with the data including insufficient documentation related to sampling and 

the large amount of missing data especially for Ghana.  

DISCUSSION 

Most women in Ghana and Burkina Faso go for an antenatal care visit at least once 

during pregnancy, but many are not (or at least do not remember) receiving the full components 

of ANC. The results of the main analysis based on the GMHS show the factors significantly 

associated with higher quality ANC (controlling for other factors and clustering) include: higher 

SES (education and wealth), starting ANCVs in the first trimester, attending four or more 

ANCVs, receiving ANC from a government hospital or polyclinic, and receiving ANC from a 

doctor, nurse, or midwife. Urban residence is associated with higher quality ANC in the bivariate 

and partial models, but this effect is fully explained by the variables in the model. SES accounts 

for a significant proportion the rural/urban affect it. The SES effect is partly due to early 

initiation of ANCVs, more frequent ANCVs, use of higher level health facilities, and use of 

skilled providers, but there is a significant direct effect of SES net of these factors. Wealth and 

education have independent effects on ANC quality, but there is a moderation effect, with 

education most beneficial for the poorest. The other significant factors in the adjusted models are 

living in regions other than Greater Accra, Northern, and Volta regions, ever used contraception, 
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knowledge of where to get contraception, and being Moslem. Women who are cohabiting 

receive lower quality ANC than those currently married. The supplementary analysis generally 

supports these results. In addition, the results from the WHS show ANC quality of care in Ghana 

is higher than that in Burkina Faso. 

The non-significant effect of place of residence on quality of ANC for Ghana is 

unexpected. This is because I expected SES and the other factors to explain some but not all of 

the rural/urban difference in quality of ANC. In the analysis based on the WHS, the rural/urban 

difference is present in the final model but only for Burkina Faso. This may because of the fewer 

control variables in that model which leaves a lot of the variance unexplained. On the other hand, 

it may be that the strength of the rural/urban effect is different for different countries as shown in 

the interactions with country in that model. Joshi et al. using a similar measure of ANC quality 

found living in an urban area to be associated with better quality of care net of other factors in 

Nepal. Of important note however is that this study did not control for frequency and timing of 

ANC (which were examined as separate study outcomes). Thus, it is difficult to tell if the 

rural/urban difference they found is due to the differential ANC utilization in rural and urban 

areas. However, it is plausible to have a persistent rural/urban difference in quality of ANC due 

to the lower level of infrastructural development as well as inadequate health personnel in rural 

areas.  Andersen (2004), in a qualitative study in Ghana, also suggests rural women are treated 

poorly  and  referred  to  as  “villagers”  even  when  they  seek  care  in  urban  facilities.   

The positive association between SES and quality of ANC are consistent with findings  in 

other studies on quality of primary health care services and family planning (Andersen 2004; D. 

V. Duong et al. 2004; Hutchinson et al. 2011), as well as those from qualitative studies  on 

delivery services quality (D’Ambruoso  et  al.  2005;;  Cheryl  A.  Moyer  et  al.  2013;;  Tunçalp  et  al.  
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2012). The few quantitative studies on ANC quality also found significant positive associations 

between SES and ANC quality – despite some methodological differences (Adjiwanou and 

LeGrand 2013; Joshi et al. 2014; Tran et al. 2012). Possible reasons for quality of care 

differentials by SES include the fact that women with higher SES: live in areas where quality of 

care is generally higher; use health facilities that offer higher quality of care; can physically 

access and afford high quality care; know what type of care to seek and are able to advocate for 

it; have higher expectations of care and insist on it; and are more likely have a relationship with 

health personnel which helps them acquire high quality services. The narrower social  power gap 

between high SES women and health personnel also allows higher status women to assert their 

preferences to obtain high quality care  (Andersen 2004; Boller et al. 2003; D. V. Duong et al. 

2004; Gabrysch and Campbell 2009; Hutchinson et al. 2011; Thaddeus and Maine 1994). For 

quality of ANC based on services received, the differential in quality of care by SES may also be 

due to differential use of ANC services. These hypotheses have generally not been empirically 

examined, or even critically evaluated, because data on most of the intervening factors are 

usually not available. Nevertheless, by carefully examining the associations, and how they vary 

in the presence of other factors, we may be able to tell which factors are predominant. 

First, that the rural/urban difference in ANC quality is explained by SES, and not the 

reverse, reduces support for the hypotheses that high SES women receive better quality of care 

because  of  where  they  live.  This  does  not  mean  the  quality  of  care  in  one’s place of residence is 

unimportant;;  it  means  a  woman’s  SES,  if  high,  may  enable  her  to  obtain  better  quality  of  care  

above what is available in her immediate community. Women of higher SES are not limited to 

seeking care where they live: they can go outside of their communities to access higher quality of 

care. Women are willing to travel long distances to seek better health care if it is within their 
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means (Thaddeus and Maine 1994; Tunçalp et al. 2012). The finding may also mean that the 

quality of care received by women in the same communities, and potentially within the same 

health facilities, is not uniform; such that women of higher SES are able to obtain higher quality 

care than lower SES women in the same communities and facilities. This can be because higher 

SES women know what services are needed, and ask for these services. Higher quality care may 

also be more financially accessible to higher SES women. For example, women may have to pay 

for lab tests during ANCVs, and poorer women in the same facility may not get this service 

because of costs. This was the case in Ghana up till 2007 when the free maternal health policy 

was introduced. Since the  implementation of the policy was very slow many women 

participating in both the GMHS and the WHS survey for Ghana were subject to some financial 

cost for ANC services (Witter, Arhinful, et al. 2007; Witter et al. 2009). These costs are still 

present as some health facilities still refer women out to commercial laboratories for some tests 

which women may have to pay for out of pocket. The persistent rural/urban difference in quality 

of ANC in Burkina Faso, on the other hand, may be due to the generally low quality of ANC in 

the country and particularly in rural areas; such that even high SES women in rural areas can 

only receive certain maximum that is still below optimum.  

Second, if we assume that most of the effect of education is through knowledge of what 

to receive and being able to ask for it, and that of wealth mostly through financial access. Then 

the independent effects of education and wealth on ANC quality suggest independent roles of 

knowledge, assertiveness, and financial access. But the steep increase in quality of ANC with 

education among the poorest women, with little effect of education among those in the higher 

wealth groups, also suggest knowledge and assertiveness are more important for the poorest 

women. A reason for this may be that, in some facilities and among some providers, certain 
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services may be offered to all wealthier women, but not to poorer women, assuming that they 

cannot pay. Education becomes important in this instance because, poor but educated women 

may be more likely to know what to expect and so can actively seek it. Poor women with no 

education are thus most vulnerable, because they may not be offered certain services because it is 

assumed they cannot pay for it, and they do not ask for it because they do not know they are 

required to receive it. Also, because of the wide power gap between health providers and poor 

women with no education, they may be unable to assert their preferences even if they know what 

to ask for (Andersen 2004). On the other hand, the higher effect of wealth at very low levels of 

education suggests wealthier women use facilities and providers that provide higher quality care, 

and so it does not requires any effort on their part to receive higher quality care. In this case, 

educated but poor women may know where to seek high quality, but affordable care. The non-

significant interaction of education and wealth in the binary logistic regression (in sensitivity 

analysis) is potentially because,  the buffering by education is important for small changes in 

quality, but unimportant for bigger changes –whether one received the highest quality of care or 

not –as cost may be a bigger barrier to receiving the best care. 

Third, the findings support the hypotheses that women of higher SES receive higher 

quality of care partly because they use facilities and providers that provide higher quality care. In 

this analysis, women who received all of their ANC care from private facilities in Ghana had 

lower quality of ANC than those who received some care in government hospitals and 

polyclinics, but the quality of care in private facilities was not significantly different from that 

from other government facilities (comprising mainly the health centers and health posts). This is 

not consistent with other studies that suggest women who go to private facilities receive better 

quality of care. But the evidence for this has generally being inconsistent with the findings 
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depending on the dimension of quality one is examining (Basu et al. 2012; Boller et al. 2003; D. 

van Duong et al. 2004; Hutchinson et al. 2011). The bivariate analysis shows that more educated 

and wealthier women are as likely to receive care from government hospitals and polyclinics as 

from private health facilities, but less likely to receive care from health centers and health posts 

and non-health facilities. (The average years of school among those receiving care from hospitals 

and polyclinics, other government facilities, private facilities, and other are 6.1, 3.8, 6.1 and 3.4 

respectively. About 51% of those who receive care in government hospitals and polyclinics and 

private health facilities are in the highest wealth quintile compared to less than 30% in the other 

facilities). This finding suggests some selection by wealth into facilities that offer or are thought 

to offer better quality of care. Also more educated and wealthier women are more likely to 

receive care from a doctor or nurse/midwife and least likely to receive care from an unskilled 

provider (33% of women in the wealthiest quintile saw a doctor for ANC compared to only 7.3% 

of those in the poorest quintile). The difference in quality of ANC provided by doctors and 

nurses is not significant in the final model for the GMHS, but is significant in the WHS. Both 

analyses also show lower quality of ANC among those receiving care from providers other than 

doctors, nurses or midwives. The mediation analysis shows that the type of ANC facility and 

provider accounts for a small but significant amount of the differential quality by SES. This may 

be due to the opposite effects of the facilities that more educated and wealthier women are likely 

to use, but it is also likely because other factors play a bigger role in the SES differential. That 

low educated but wealthier women may be receiving better quality of care because of the type of 

facilities and providers they use is suggested by the higher mediated effect of the difference in 

quality of care between the richest and poorest women, than that by education. Wealth and type 

of ANC facility and provider interactions were explored to see if the effects of ANC facility and 



 
 
 

111 

provider were conditional on wealth, but these were not significant. The effect of education is 

more consistent across the samples than wealth. This may be because for the measure of quality 

being examined knowledge of what is required as well being able to advocate for it is more 

important than being able to pay for it. However, we cannot rule out differential recall-bias and a 

woman’s  education  being  a  better  measure  of  her  status  than  household  wealth. 

Fourth, the mediation analysis with frequency and timing of ANC show some, but not the 

entire, SES differential is due to differential use of ANC services.  Women who go for the first 

ANCV in the first trimester and go for the recommended number of ANCVs receive higher 

quality. This may be because, even though the ANC quality measure only captures basic services 

that can be provided during the first ANCV, the services may not be available at all times, such 

that those who start early and go more frequently have a higher chance of receiving them. Higher 

SES women are also more likely to start ANC early and attend more frequently, partly because 

the services are more accessible to them (Thaddeus and Maine 1994; Gabrysch and Campbell 

2009; N. N. A. Kyei et al. 2012; Joshi et al. 2014). Thus, if the entire SES differential in ANC 

quality was explained by differential utilization, then the SES differential in ANC quality could 

be attributed mostly to differential access. The results however show that though frequency and 

timing of ANCVs account for some of the SES differential in ANC quality, there is a direct 

effect of SES net of these factors. This implies factors other than those related to reaching ANC 

sites (as discussed above) are also contributing to the SES differences in ANC quality. This 

finding is important because, it suggests factors operating within the health system may be 

causing the disparities in quality of ANC. The few prior studies on quality of ANC have, 

however, not made this distinction. 
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For example, in Nepal, Joshi et al (2014) found  higher education, higher wealth, and 

urban residence  to be associated with higher quality ANC (based on a similar measure of ANC 

quality), and higher frequency of ANCVs.  But they did not include frequency and timing of 

ANCVs as a predictor of ANC quality. Tran et al (2012) in Vietnam also found a positive 

association between education and wealth, and ANC adequacy –created from a combination of 

frequency, timing, and content of ANCVs; thus, did not account for the effect of the timing and 

frequency on the content of ANC. This analysis was stratified by rural and urban, and so did not 

assess rural/urban differences, and wealth was only significant for rural areas. Because frequency 

and timing of ANC were not controlled for in these studies, it is unclear how much of the SES 

and rural/urban differences in quality of ANC was due to differential utilization of ANC. Also, 

combining frequency, timing, and content of ANCVs into a composite measure does not enable 

identification of the potentially different underlying reasons for differences in each of those 

factors. Adjiwanou and Legrand (2013) included frequency of ANC as a determinant of quality 

of ANC in rural Ghana, Kenya, Uganda and Tanzania and found differences by education and 

wealth in Ghana and Tanzania, but they did not include timing of first ANC.  

One other notable finding from the GMHS analysis is that women in all regions of Ghana 

(except Volta and Northern regions) received higher quality of care than those in the Greater 

Accra region; and women in the Western region received the highest quality of care. This is 

unexpected because, the Greater Accra region which houses Accra –the national capital of 

Ghana, has one of the two big teaching hospitals in the country, and has more health facilities 

and health personnel than any other region in the country (Appiah-Denkyira et al. 2013; Ghana 

Health Service 2012). Utilization of maternal health services including use of skilled birth 

attendants is also higher than that in the other regions (GSS 2008). Furthermore, it is more urban, 
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hence has greater ease of reaching health facilities, and has a larger proportion of high SES 

women (GSS 2008). The lowest quality of ANC in Northern region can be easily explained: it 

has the lowest density of health workers and health facilities in Ghana, and tend to have the 

poorest maternal health indicators in the country  (Appiah-Denkyira et al. 2013; Ghana Health 

Service 2012; GSS 2008). That Western region has the highest quality of ANC on the other hand 

is more difficult to explain, considering that it has the second lowest density of health workers in 

the country (Appiah-Denkyira et al. 2013). A potential reason for the higher quality of ANC in 

the other regions compared to Greater Accra region, when other factors are accounted for is  that: 

because access to health services are worse in the other regions, those who attend ANC in these 

regions are a select group who are able to overcome the barriers to receiving better quality care. 

This is however not very likely since over 95% of women in all regions go for ANC least once. 

Also supplementary analysis (appendix 1C) showed that only the Upper East region differs from 

the Greater Accra region in attendance of ANC with women in the Upper East region having a 

higher odds of going for at least on ANC visit than women in the the Greater Accra region 

(OR=12.5, p<0.01). Another potential reason is the large number of private health facilities in 

the Greater Accra region, which may be providing less than optimal ANC. This is plausible 

considering that Western, Upper East, and Upper West regions which have fewer private 

facilities appear to be doing better. The lower quality of ANC in Accra may also point to poor 

quality ANC in the peripheral health facilities, which are overshadowed by the presence of the 

teaching hospital in the region. This is plausible considering the number of mismanaged cases 

that are referred to the teaching hospital.8 To my knowledge no study has examined regional 

variations on quality of ANC in multivariate analysis for Ghana, thus there are no studies to 

                                                 
8  From personal experience working in Ghana.  
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compare this to.9 This finding presents an area for further studies to identify the factors that 

account for the regional variations in ANC quality by region. 

Experiencing complications from prior pregnancies and the index pregnancy was added 

to the model because providers may pay greater attention to women who have pregnancy risk 

factors, or women with complications may actively seek higher quality of care. The lack of an 

association found may be because the antenatal services examined here are basic services all 

women going for ANC should receive (WHO 2009). Furthermore, the risk based approach to 

ANC has been found be ineffective, requiring that all women receive the basic ANC services, 

with additional services for those with identifiable complications (Bergsjø 2000). The non-

significant effect of  age and parity are consistent with findings from the few other studies 

examining quality of ANC (Adjiwanou and LeGrand 2013; Joshi et al. 2014; Tran et al. 2012). 

This is potentially due to the fact that the extremes of both –i.e. very young and older women  

and primiparous and grandmultiparous women are all considered high risk and so may receive 

greater attention from health providers or actively seek good quality ANC. But, younger and 

primiparous women who may be more motivated to actively seek good quality care, because of 

inexperience with childbirth, may be less likely to know where to obtain it. On the other hand, 

older and mulitiparous women who may know where to obtain high quality care may be less 

motivated to actively seek it (unless they had a prior bad outcome) because of their greater 

experience with childbirth. Using categorical age and parity variables, however, did not change 

the results. The non-significant effect of these factors may also be because their effects are 

potentially mediated by other factors in the model like education and wealth (Gabrysch and 
                                                 
9 To evaluate the region effects further, I examined the interaction terms for region and education, region 
and wealth, region and urban, and region and religion. None of these were significant ((region and wealth 
interaction is significant as a group but none of the individual effects significant and region and education 
interactions not significant as a group but Ashanti and education interaction term is significant) 
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Campbell 2009). The positive effects of use of contraception and knowledge of where to get 

contraception on ANC quality are likely due to familiarity with the health system (Gabrysch and 

Campbell 2009). People who use contraception in a country where contraception uptake is still 

low are also likely a select group who will actively seek good quality ANC. Joshi et al (2014) 

however found a negative association between modern use of contraception and quality of ANC 

in Nepal, though this was only marginally significant (p=0.045). 

It is unclear why Moslem women receive higher quality ANC than Christians (when 

other factors are controlled for); and why women who are cohabiting receive lower quality ANC 

than those currently married. A possible reason is that Moslem women are more able to advocate 

for themselves for better quality of care, but this effect is suppressed because of their lower SES, 

and emerges when SES is accounted for. This is especially because we find no difference 

between Moslems and Christians in the bivariate analysis, but the effect emerges when other 

factors are added to the model; suggesting some factor that is related to both religion and quality 

of ANC is suppressing the effect in the bivariate analysis (Aneshensel 2013; Rosenberg 1968; 

Treiman 2009). The prior studies that controlled for religion did not find a significant difference 

between Moslems and Christians (Adjiwanou and LeGrand 2013; Atinga and Baku 2013). For 

the effect of cohabitating, a potential reason is stigmatization, in a country where unmarried 

women who are pregnant are often frowned upon. This explanation is however more plausible 

for interpersonal quality of care, which is not adequately captured by the measure of ANC 

quality used in this analysis. There are no major differences in place of residence, wealth and 

education between those cohabitating and those currently married suggesting some other factors 

may be accounting for this difference. The other studies on determinants of quality of ANC did 

not include marital status in the final models. One included a variable on whether or not the 
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woman was living with a partner which was not  significant (Adjiwanou and LeGrand 2013). 

Prior studies on quality of ANC have not adequately examined marital status and religion. 

Further studies are needed to understand the findings from this analysis.  

The higher quality of ANC in Ghana than Burkina Faso is not very surprising since 

Ghana is better off than Burkina in several areas including economic development and health 

infrastructure. Women from Burkina Faso are known to crossover to Ghana especially in the 

Upper East region to seek care due to better access and likely higher perceived quality. The 

magnitude of the difference is, however, even larger than I expected. The differential effect of 

place of residence and education in Ghana and Burkina Faso was also not expected. But as 

mentioned earlier, the effects are likely stronger in Burkina Faso because of the generally poor 

quality of ANC. This result would suggest the effects of rural/urban residence and SES are 

different at different levels of quality. Also, because of the very low number of women with 

some education in Burkina Faso, education may be more important. The effect of frequency of 

ANC and type of ANC provider is, however, consistent across samples. I am unable to explore 

regional differences with the WHS because the regions in the dataset are not identified. 

Examining regional differences would have been useful to determine whether the northern 

regions are similar to Burkina Faso. From the analysis with the GMHS however, this is likely not 

so. 

Limitations and strengths  

There are a number of limitations to this study. The first is the measure of quality of ANC 

which only captures service provision. While it gives a feel of whether or not women are 

receiving the essential ANC services, it does not capture the experience of women with the 

health system – how they are treated and the nature of the interactions with health providers. To 
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my knowledge only one study in Ghana has attempted to examine the factors that influence the 

patient experience dimension of quality of ANC (Atinga and Baku 2013). This study, while a 

good attempt, is limited by several issues including how quality was assessed, the sampling 

approach, the sample size, and the omission of important predictors in the multivariate model. 

Patient experience of care has generally not being examined because the big national surveys do 

not collect data on it. An initial motivation to use the WHS was because the information 

collected to measure health system responsiveness could be used to measure patient experience 

of care. However, examination of the data showed the skip pattern in the question resulted in too 

many missing observations with too few cases for the analytic sample. Examining patient 

experience is important because qualitative studies suggest that poor attitudes of health workers 

are a major barrier to use of maternal health services. These studies have also suggested 

differential quality of patient experience of care by education and place of residence, which I am 

inclined to think may even be bigger than those related to services received (D’Ambruoso  et  al.  

2005; Cheryl A. Moyer et al. 2013; Tunçalp et al. 2012).   

The measure of quality of ANC also has some limitations even as a measure service 

provision. For instance we expect it to capture some dimensions of structure (human and 

physical resources) and process (mostly the technical aspects), as a minimum of these is required 

to provide services. But the questions asked are limited in discriminating between basic and 

more advance infrastructure. For example, whether or not a woman gave a blood sample for a 

blood test during her entire pregnancy may be very limited in measuring the structural aspects of 

health services as a blood test does not discriminate against simple test like estimating 

Hemoglobin (Hb) or a sickling test, and even slightly more advanced test like Hb 

electrophoresis, which are needed for proper management of pregnancy in places like Ghana, 
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where sickle cell disease is a major cause of indirect maternal deaths. In my experience as a 

clinician, I have seen women come in labor with a positive sickling test that was never followed 

up with an Hb electrophoresis to assess if they have a sickling trait or sickle cell disease. There 

are also instances where a blood sample is taken for one test, for example an HIV test, and the 

woman does not have a Hb test during the whole pregnancy; or an initial Hb test with diagnoses 

of mild anemia, which is not followed up till she is seen in labor with severe anemia. These 

problems also apply to urine tests. Even for a simple assessment such as having a blood pressure 

taken, women with preeclampsia are still missed because an initial normal or borderline BP may 

not be followed up. Thus, just asking if a woman had the services listed at least once during 

pregnancy is limited in discriminating between different levels of quality of care. These 

limitations are, however, difficult to address as most women may not know what type of test a 

blood or urine sample was taken for. Recall is also easier for whether a test was done or not than 

how many times it was done. Thus, the limitations discussed should not undermine the findings 

presented here but suggest that the high score on the quality index should not be taken as an 

indication of high quality of ANC in Ghana. It should also raise even more concerns for Burkina 

Faso where these basic services are more limited. In addition, the women who are more likely to 

receive an inadequate amount of the slightly more advanced services are the rural and low SES 

women – this result implies that the findings of this analysis underestimates the magnitude of the 

disparities in quality of care. There is, therefore, a need for the evaluation and incorporation of 

better measures of quality of maternal health care, including the interpersonal dimensions of 

quality into the major health surveys in developing countries. Other limitations which apply to 

the whole dissertation are discussed in chapter 8. The study has several strengths, which are also 

discussed in chapter 8. Of note however that: it addresses a gap in the maternal health literature, 
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which is the dearth of quantitative studies that examine the determinants of quality of maternal 

health services in SSA.  

Conclusions 

This study finds that many women come into contact with the health system at least once 

during pregnancy, but the quality of ANC they receive is below optimum, especially for women 

of low SES. Differential utilization of ANC services accounts for some of the SES disparities in 

ANC quality, but there is a significant effect of SES net of ANC utilization. Health system 

factors partly account for the SES disparities in ANC quality, including differential quality of 

care in different types of health facilities, and potentially within health facilities, for different 

groups of women. In addition, the finding that most of the differentials in quality of care by place 

of residence are explained by SES, but not the reverse, suggests that while quality of care may be 

generally low, higher quality of care is available to certain groups of women. This analysis also 

adds  voice  to  calls  to  improve  women’s  SES  especially through education. Finally, that, there are 

SES disparities in quality of ANC, suggest these may be contributing to the low use and large 

disparities in the use of skilled birth attendants, despite high antenatal attendance. Targeted 

efforts to increase ANC quality will help improve maternal health and reduce maternal health 

disparities in SSA. These findings have a number of other implications which are discussed in 

chapter 8. 
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CHAPTER 6: AIM 2 
 
Examine the determinants of use of skilled birth attendants (SBAs); and if quality of 
antenatal care mediates the rural/urban and socioeconomic differentials in use of SBAs 

INTRODUCTION 

Background 

Skilled  attendance  at  delivery  is  advocated  as  the  “single  most  critical  intervention” to 

reduce maternal mortality (WHO 2004, 2013c). This is because about three quarters of maternal 

deaths occur from complications during labor, delivery, and the first 24 hours postpartum. These 

complications are difficult to predict, but can be effectively managed and deaths averted if they 

are recognized and treated promptly. Thus, there is the need for a skilled birth attendant (SBA) – 

a health professional who can identify and manage normal labor and delivery; and identify and 

treat complications or provide basic care and referral – at every delivery (Khan et al. 2006; Li et 

al. 1996; WHO 2004).  Unfortunately, deliveries by SBAs continue to be low in the regions with 

high mortality, with only about half of births in SSA being assisted by a SBA (WHO 2013b). 

Ghana and Burkina Faso – the study countries – are just two examples from SSA. 

Both countries have over 90% of women going for at least one ANC visit during 

pregnancy, but only about 63% of births in Ghana and 65% of births in Burkina Faso are assisted 

by SBA (WHO 2013b, 2014; WHO et al. 2012). There are also wide disparities in use of SBAs 

within both countries, raising the question: What accounts for the disparities in use of SBAs by 

place of residence and Socioeconomic Status (SES)? Differential access and perception of need 

for skilled delivery assistance are potential reasons. But in this paper I focus on quality of care, 

and examine if differential quality of care may be playing a role.  

For quality of care to explain differentials in use of skilled birth attendants by place of 

residence and SES, these factors must also be associated with both quality of care and use of 
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SBAs, and quality of care must be associated with use of SBAs: a variable must be associated 

with both the dependent variable and the focal  independent variable to be able to function as a 

mediating or intervening variable (Aneshensel 2013; Rosenberg 1968).  

The first aim of this dissertation showed that SES and place of residence are significant 

predictors of quality of antenatal care, though a significant part of the rural/urban effect is 

explained by SES. This finding is supported by the few other quantitative studies that examined 

the determinants of quality of maternal health care, as well as findings from qualitative studies 

(Andersen 2004; D. van Duong et al. 2004; Hutchinson et al. 2011; Joshi et al. 2014; Cheryl A. 

Moyer et al. 2013; Tran et al. 2012). Most qualitative studies also mention quality of care as an 

important determinant of use of SBAs, though there is less consistent qualitative evidence on it 

(Gabrysch and Campbell 2009). Thus, if higher quality of care increases use of SBAs, and urban 

and high SES women are more likely to receive higher quality, then it is plausible to think that 

part of the reason why urban and high SES women are more likely to use SBAs is because they 

received higher quality of care in previous encounters with the health system.  

Study objectives 

The purpose of this study is to (1) examine the factors that influence use of SBAs; and (2) 

examine if quality of care explains some of the rural/urban and SES differentials use of SBAs.  I 

hypothesize that urban residence, higher SES, and higher quality of care will be positively 

associated with use of SBAs; and quality of care will partly mediate the effects of place of 

residence and SES on use of SBAs. I will also examine if the effect of place of residence and 

SES on use of SBAs is conditional on the level of quality of care. This conditional effect is based 

on suggestions that awareness of poor quality in health facilities and higher confidence in self-
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care may reduce the use of SBAs among educated women at low levels of quality of care 

(Gabrysch and Campbell 2009). 

METHODS 
Data: The data for this analysis are from the Ghana Maternal Health survey (GMHS) and 

the World health survey (WHS) described in chapter 4. Because quality of care can only be 

assessed for women who came into contact with the health system during pregnancy, the main 

analysis is restricted to women who had at least on ANC visit during their last pregnancy – 97% 

(N=4,868) of the GMHS sample and 83% (N=1,671) of the WHS sample. The full sample (N= 

5,042 for the GMHS; and N= 2,005 for the WHS) will however be used for supplementary 

analysis for the determinants of use of SBAs.  

Constructs and Variables 

 Dependent variable: Use of a skilled birth attendant  

Use of a SBA refers  to  whether  a  woman’s  last  delivery  assisted by a SBA –doctor, nurse 

or midwife, or auxiliary nurse or midwife (coded 1) – or not (delivery by anyone other than a 

doctor, nurse or midwife, or auxiliary nurse or midwife (coded 0). It is described in detail in 

chapter 4. 

Intervening variable: Quality of care  

Quality of antenatal care is operationalized by the index based on services received 

during ANC. The indices for both the GMHS and the WHS are described in detail in chapter 4. 

For this analysis it is used as a dichotomous variable coded: 0 - lower quality (received zero to 

seven services) and 1- higher quality (received eight or nine services), for the GMHS analysis; 

and coded 0- lower quality (received zero to two services); and 1- higher quality (received all 

three services), for the WHS analysis. The use of a binary mediator is necessary because the 
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dependent variable (use of a SBA)  is binary: the coefficients for the mediator and the dependent 

variable need to be in the same metric to able to accurately assess the mediated effect for non-

continuous outcomes with the product of coefficients method (Krull 2014; MacKinnon 2008).  

Patient experience (in only the WHS) is measured by the two indices on patient 

assessment of interpersonal quality of care and the structure and technical aspects of care, from 

the health system responsiveness questions in the WHS on. Perceived accessibility, measured by 

the rating of travel time to an inpatient facility, and coded as bad access, good perceived access, 

and No inpatient care/missing, is considered a rival intervening variable. 

Focal independent variables: socioeconomic status and place of residence.  

I operationalize socioeconomic status in this analysis as education and wealth. I also 

include occupation status for the WHS analysis. Place of residence refers to whether the 

respondent lives in a rural or urban area. I also examine the effects of region of residence in the 

GMHS. These variables are described fully in chapter 5. 

Rival independent and control variables 

These include the various factors potentially related to quality of ANC, use of SBAs, and 

or the focal independent variables. Factors directly related to quality of ANC include frequency 

and timing of ANC visits, and the type of ANC facility and provider. Those related to use of 

SBAs include those that may influence perceived need for using a SBA – age, parity, prior 

stillbirth or miscarriage, having a sibling who experienced a maternal death, experience of a 

complication in the index pregnancy, and the reason for seeking ANC. The WHS does not have 

the variables on prior or current pregnancy complications, so to control for factors related to the 

woman’s  health  status  that  may  affect her perception of need for using SBA; I include two 

variables on self-rated health status and whether the woman has ever been diagnosed with a 
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chronic condition. I also control for familiarity with the health system using knowing where to 

get contraception and ever used contraception, which have also being used in prior studies as 

measures of biomedical beliefs (Gabrysch and Campbell 2009). These variables are also not in 

the WHS data; instead there is a variable on satisfaction with the health system in the WHS 

which I include. In addition, I control for marital status which is seen as a sign of status in many 

SSA countries; and age at first union and sex of the household head (female headed household or 

not), which  may  tap  into  women’s  autonomy  (Gabrysch and Campbell 2009). These variables 

are described in detail in chapter 5.  

Contextual factors can also influence the decision to use a SBA and this has been shown 

in other studies (Gage 2007; Pebley et al. 1996; Stephenson et al. 2006b). The data for this 

analysis do not include contextual variables, and so I created a number of contextual variables 

from the individual level variables to examine contextual effects. These variables include:  the 

proportion of women with a high school degree in a cluster, the proportion of women who use 

contraception in a cluster, the average number of children delivered by women in a cluster, the 

average score on the ANC quality index by women in a cluster, and the proportion of women 

who were assisted by a SBA in a cluster. These variables serve as proxies for attitudes towards 

female  education, biomedical beliefs, pronatalist beliefs, the level of quality, and availability of 

health  services  in  one’s  immediate  neighborhood, respectively (Gage 2007; Pebley et al. 1996; 

Stephenson et al. 2006b). These variables were all associated with use of SBAs in the bivariate 

models though only the average quality of care and proportion assisted by a SBA was significant 

in the multivariate (weighted single level) models. However, because the contextual variables are 

strongly correlated with the individual level variables from which they were created (which are 

already in the model), it was difficult to achieve convergence in the multilevel multivariate 
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models. The contextual variables were therefore dropped from subsequent analysis. Rural/urban 

residence and region of residence capture contextual factors in the absence of specific contextual 

variables (Montagu et al. 2011). 

Analytic approach 
Because  the  outcome  measures  are  binary,  the  “xtmelogit”  command  in  Stata is used to 

estimate multilevel binary logistic regression models (Hamilton 2012; Rabe-Hesketh and 

Skrondal 2012). To examine the determinants of use of SBAs, the single equation form for the 

unconditional model with the key predictors is represented simply as:  

lnSBAijk = γ000 +  γ1Eduijk +  γ2Wealthijk +  γ3Urbanijk +  γ4Ancqocijk +….+    ζj +  ζk 

where:  

lnSBAijk  =  logit  {Pr(SBAijk=1|xijk,  ζj  ζk) }: the logit of the probability (or log odds) of 

using a SBA for the ith woman in the jth cluster, in the kth district;;  and  ζj and  ζk  are the 

variance at the cluster and district level (strata in the WHS) respectively (there is no error 

term for level 1 because the logistic model is heteroskedastic). 

γ000  is the log odds of using a SBA when all the predictors are zero (reference group 

for categorical variables)  and accounting for inter-district and inter-cluster variation;   

γ1  is the change in the log odds of using a SBA for each unit increase in education 

holding other factors constant and accounting for inter-district and inter-cluster variation;  

γ2, γ3  and  γ4  are the difference in  the log odds of using a SBA between the rich and the 

poor, between those living in the urban and  rural areas, and between those who receive 

good and poor quality of ANC respectively; holding other factors constant and 

accounting for inter-district and inter-cluster variation.  

The models are built starting with the null model, then adding the focal independent 

variables, the control and rival independent variables, and finally the intervening variable.  
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However, because the addition of variables to a logistic model changes its scale, it is not accurate 

to directly use the change in the  magnitude of the coefficients in the nested models as the 

mediated effects (Aneshensel 2013; Mood 2010). Thus, only the bivariate and full models are 

presented. The coefficients in the full model with all the relevant predictors are used to assess the 

determinants of use of SBAs and quality of ANC. 

To assess if quality of ANC mediates the effect of each of the focal independent 

variables,  I  do  a  mediation  analysis  using  the  ‘ab’ product of coefficients method described by 

MacKinnon (2008). Mediation with the product of coefficient method involves estimating two 

models. The first model is the full model for the regression of the focal dependent variable (use 

of SBAs) on the full set of predictors – focal independent variables (education, wealth and place 

of residence) and all relevant predictors including the potential mediator (quality of care) to give 

‘c’’  – the direct effect of the focal independent variables on the dependent variable. For example, 

for  the  mediation  for  education,  the  coefficient  for  education  in  this  model  is  ‘c’’  – the direct 

effect of education on use of SBAs net of relevant control and rival independent variables and 

the  intervening  variable.  The  coefficient  for  the  quality  of  ANC  in  this  mode  gives  ‘b’  – the 

direct effect of quality of ANC on use of SBAs, net of relevant independent and control 

variables. The second model is the regression of the intervening variable (quality of ANC) on the 

focal independent variables and all the relevant predictors.  The coefficient for the focal 

independent  variables  in  this  regression  gives  ‘a’  – the direct effect of the focal independent 

variables on the mediating variable. For the mediation for education the coefficient for education 

is  ‘a’  – the direct effect of education on quality of ANC net of relevant control and rival 

independent variables. The mediated or indirect effect for a particular focal independent variable 

is  then  calculated  as  the  product  of  ‘a’  and  ‘b’.  The  ratio  of  the  indirect  to  direct  effect  (ab/c’)  or 
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the  proportion  of  the  total  effect  mediated  (ab/(ab+c’)  is used to assess the magnitude of the 

mediated effect (Aneshensel 2013; Krull and Mackinnon 1999; MacKinnon 2008). In linear 

regression, ab is equal to c-c’ (from the difference of coefficients method described in chapter 5), 

where c is the total effect –the coefficient of the focal independent variable full model with all 

the predictors except the intervening variable. The product of ab is however not equal to c-c’ 

with logistic regression because of the fixed error term and the resulting change in scale of the 

equation with the addition of more variables; hence the recommendation to use the product of 

coefficients method for non-continuous outcomes. 

The mediation analysis for education, wealth, and place of residence involves the same 

models,  with  the  coefficient  for  each  in  the  regression  for  ANC  quality  of  care  giving  ‘a’  and  the 

coefficient in the regression  for  use  of  SBAs  giving  ‘c.’’ The coefficient for quality of ANC in in 

the  regression  for  use  of  SBAs  (‘b’) is the same for the mediation for each focal independent 

variable.  The  approach  to  the  mediation  analysis  is  illustrated  in  figure  6.1.  Using  Mackinnon’s  

notation, the two equations are represented as: 

lnSBA = k1 + bAncqoc + c1’Edu  +c2’Wealth  +  c3’Urban  …+  xi+Xi+      

lnAncqoc = k2 + a1Edu edu +a2Wealth + a3’Urban  …+  xi+Xi+      

Where  ‘k’  is  the  constant  in  each  regression;;  the  prefix  for  the  coefficients  are  used  to  distinguish  

the coefficients for the different focal independent variables; and X represents the other 

predictors in the models. Figure 6.2 illustrates the mediation analysis with place of residence as 

the focal independent variable. It also shows that there are other potential or rival intervening 

variables (accessibility and perceived need) that are not examined in this analysis because of lack 

of data. Thus, the effect mediated by quality of ANC is expected to be partial and not complete 

mediation.  
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There are various methods to assess the significance of the mediated effect. In this 

analysis I use the Sobel test, which is recommended for mediation for binary outcomes 

(Aneshensel 2013; Sobel 1982). The p-values for the mediated effects are obtained from the 

coefficients  and  standard  errors  for  ‘a’  and  ‘b’  using  the  interactive  website  for  the  Sobel  test:  

http://quantpsy.org/sobel/sobel.htm, based on the following equation: z-value = a*b/SQRT(b2*sa
2 

+ a2*sb
2); where s is the standard error.  I also check the results against that of the Goodman test 

which is another version of the Sobel test based on a slightly different equation:  z-value = 

a*b/SQRT(b2*sa
2 + a2*sb

2 - sa
2*sb

2). The Sobel test is said to work well in large samples and 

therefore  appropriate for this analysis (Aneshensel 2013; Sobel 1982). 

====Table 6G1 about here=== 

RESULTS 

GMHS analysis 

Factors affecting use of SBAs 

Bivariate results: The bivariate statistics are presented in table 6G1. About 56% of 

women in the full sample, and 57% of women who had at least one ANC visit were assisted by a 

SBA during delivery, though these percentages are not significantly different – seen in the 

overlap of the confidence intervals. The proportion of women assisted by a SBA during delivery 

for each of the predictors do not also differ significantly for the full sample and the sample 

restricted to women with at least one ANC visit. As expected almost all deliveries in health 

facilities are assisted by SBAs (99%).  About 40% of women in rural areas were assisted by a 

SBA compared to 87% for urban women. The greater Accra region has the highest proportion of 

women assisted by SBAs – about 80% – followed by the Ashanti region at about 68%. Less than 

50% of women in the Volta, Northern, and Upper regions are assisted by SBAs, with the lowest 

http://quantpsy.org/sobel/sobel.htm
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in the Northern region, where less than 30% of women are assisted by a SBA. Use of SBAs 

increases with education and wealth –33 % among those with no education compared to about 

90% among those with secondary education; and 28% among the poorest compared to 92% 

among the richest. Women in female headed households are slightly more likely to use SBAs 

(65%) than women in male headed households (53%). Women in the Traditional religion/other 

group are least likely to use a SBA (24%); followed by Moslems (47%).  There is no significant 

difference in use of SBAs between the Christian denominations (range from 55 to 65%). By 

ethnicity, Akans have the highest proportion of women using a SBA – 68% compared to less 

than 60% for all the other ethnicities. The Grussi/Gruma group has the lowest proportion using a 

SBA at 32%. There is however wide overlap in the confidence intervals for each of the 

ethnicities. Use of SBAs also appears to increase with media exposure –about 75% among those 

who reported watching television at least once a week compared to 56% and 40% respectively 

among those who watched television less than once a week or not at all. Women aged 40 to 49 

years are less likely to use a SBA than younger women – 46% compared to over 52% for the 

other age groups, but there is no significant difference between the other age groups. Those who 

have never married and those previously married are more likely to use SBAs than those 

currently married or cohabitating. Also those who married before 19 years are less likely to use 

SBAs (48%) than those who married after 19 years or never married (62%). Women with five or 

more children are less likely to use SBAs than women with fewer children. Women who have 

ever used or are currently using contraception are also more likely to use SBAs than those who 

have not, but there is no difference by knowledge of source of family planning. The is also no 

difference in use of SBAs by prior miscarriage and having a sibling who died from maternal 

causes, but women who have had an induced abortion and women who have had a prior still 
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birth are more likely to use SBAs than those who have not had these experiences. Furthermore, 

women who experienced a pregnancy complication in the index pregnancy are more likely to use 

a SBA than those who had no problem – 66% for some complication compared 52% for no 

complication and 72% for serious complication compared to 52% for no serious complication.  

For attendance at ANC, 57% of women who had at least one ANC visit used a SBA 

compared to 7% of those who did not have any ANC visit. Among women who had an ANC 

visit, those who received higher quality care (8-9 services), had four or more visits, started ANC 

in the first trimester, received ANC in a government hospital or polyclinic or in a private facility, 

and those who received ANC from a doctor were more likely to use a SBA. About 65% of 

women who received higher quality ANC and those who attended ANC more than four times 

were assisted by a SBA, compared to 45% of those who received lower quality ANC and 27% of 

those who attended less than four times. Also, close to 70% of women who received ANC in a 

government hospital or polyclinic or a private facility were assisted by a SBA compared to just 

about 40% for those who received ANC from a government health center or health post. 

Furthermore, about 77% of women who saw a doctor for ANC were assisted by a SBA 

compared to 53% of those who saw a nurse or midwife and 30% of the few who saw a provider 

other than a nurse or midwife. 

====Table 6G2 about here=== 

Multilevel logistic regression results: The results from the multilevel logistic regression 

for use of SBAs are shown in tables 6G2. The random effects at the bottom of the table show 

evidence of clustering at the cluster and district level, though there is more variation between 

individuals.  Given  a  fixed  level  1  variance  of  3.29  (π2/3), an approximation of the Intra class 

correlation (ICC) at the district level is 0.17 (variance at the district level/total variance = 
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(0.936/(3.29+0.936 +1.316)) = 0.936/ 5.541 = 0.169); and that at the cluster level is 0.24 

(variance at the cluster level/ total variance = (1.315/5.541=0.237) (Krull 2014). The final model 

explains about 62% of the variation between districts ((0.94 –0.36)/0.94) = 0.617) and about 58% 

of the variation between clusters ((1.32–0.56)/1.32= 0.576)).  

The second column of table 6G2 shows the multilevel logistic regression results for the 

unadjusted models. This shows that when only clustering is accounted for, the individual factors 

positively associated with use of a SBA are: receiving higher quality of ANC, living in an urban 

area, higher education, higher wealth,  attending four or more ANC visits, receiving the first 

ANC in the first trimester, receiving ANC from a  doctor, receiving ANC in a government 

hospital or polyclinic or in a private facility, experiencing a pregnancy complication, prior use of 

contraception, being Akan, and living in the Greater Accra, Ashanti or Central regions.  Those 

who received higher quality ANC (8 or s9 services) have 68% higher odds of using a SBA than 

those who received lower quality ANC (less than 8 services). When the continuous ANC quality 

variable is used, each unit increase in the quality score increases the odds of using a SBA by 

23%. Women who live in urban areas have about 11 times higher odds of using a SBA than 

those living in rural areas. Each year of education increases the odds of using a SBA by about 

13%. When the categorical education variable is used the odds of using a SBA is 1.3, 2.4 and 6.1 

times higher for primary, JSS/middle school, and SSS/secondary, respectively, compared to 

women with no education. Also, compared to women in the lowest wealth quintile, those in the 

second lower/middle wealth quintiles have about 75% higher odds of using a SBA, and those in 

the upper quintiles have over six times higher odds. When the detailed wealth quintiles are used 

the ORs are 1.3, 2.5, 5.4, and 16.8 respectively for second lowest to highest wealth quintile, all 

compared to lowest wealth quintile.  Receiving ANC from a health center or health post, 
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cohabiting, marrying before 19years, higher parity, belonging to the Traditional religion, and 

watching television less than once a week are associated with lower use of SBAs. Women who 

received ANC from a government health center or health post and at a home, have about 50% 

and 77% lower odds respectively of using a SBA, compared to those who received ANC from a 

government hospital or polyclinic, but there is no difference in the odds of using a SBA for those 

who received ANC in only a private facility compared to those who did so in a government 

hospital or polyclinic. Also, compared to women who received ANC from a nurse or midwife, 

those who received ANC from a doctor have about 80% higher odds of using a SBA, and those 

who received ANC from a provider other than a doctor or nurse have about 60% lower odds of 

using a SBA. 

The multivariate regression results include one model with only the individual level 

predictors and another model with region. While it is not useful to compare odds ratios across 

logistic models, this separation is made because region captures several factors and is 

particularly related to quality of ANC, such that its inclusion in the model masks the quality of 

care effect. The mediation analysis is therefore based on the model with no region in the model. 

Except for trimester of first ANC, the significant predictors, net of other factors, are the same as 

those in the bivariate models, though the effect sizes are lower. But the significance and effect 

sizes for most of the predictors are similar in the two multivariate models (except for quality of 

care).  

After adjusting for clustering and other factors excluding region, women who received 

higher quality ANC have about 21% higher odds of using a SBA than those who received lower 

quality ANC.  When region is included in the model, we still see the positive association, but this 

is only marginally significant (p=0.09). Women who live in urban areas have about four times 
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higher odds of using a SBA than those living in rural areas; and each year of education increases 

the odds of using a SBA by about 8%. Compared to women in the lowest wealth quintile, those 

in the middle wealth quintiles have about 22% higher odds of using a SBA and those in the upper 

quintiles have over 100% higher odds of using a SBA. Women who attended ANC at least four 

times have over two times higher odds of using a SBA compared to those who attended less than 

four times –other factors held constant. Also, compared to women who received ANC from a 

nurse or midwife, women who received some ANC from a doctor have about 30% higher odds 

of using a SBA, and women who received ANC from a provider other than a nurse or doctor 

have about 60% lower odds of using a SBA.  Furthermore, women who received ANC from a 

government health center or health post, have about 20% lower odds of using a SBA, compared 

to those who received ANC from a government hospital or polyclinic. As in the bivariate 

models, there is no difference in the odds of using a SBA for those who received ANC in only a 

private facility and those who did so in a government hospital or polyclinic.  

In addition, women who had a serious pregnancy complication in the index pregnancy 

have more than two times higher odds of using a SBA compared to those who had no serious 

complication. The other factors positively associated with use of SBAs in the multivariate model 

are increasing age and prior use of contraception. Cohabiting, higher parity, belonging to the 

Traditional/other religion group, and lower media exposure are associated with lower use of 

SBAs net of other factors. Without region in the model, being of Mole-Dagbani or Hausa 

ethnicity is associated with lower odds of using a SBA compared to the other ethnicities, but the 

other ethnicities do not significantly differ from the Akans. However when region is added to the 

model, we no longer see the ethnicity effect, but rather a regional effect, where women in the 

Northern region have the lowest odds of using a SBA – 64% lower odds of using a SBA 
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compared to women in the Greater Accra region; but no difference between Greater Accra region 

and the other regions. This is likely because Northern region has the largest concentration of 

Mole-Dagbani and Hausas.  

To examine if the effect of place of residence and SES on use of SBAs differ by the level 

of quality of care, interaction terms for quality of care and education, wealth, and urban 

residence were included in the models, but these were all not significant. The interaction between 

region and quality of care was also examined, but only the interaction with Upper West was 

significant suggesting the effect of quality of care on use of SBAs in this region may be different 

from that in the other regions. The interactions are not shown in the final models. 

====Table 6G3 about here=== 

Factors affecting of quality of ANC: The results of the multilevel logistic regression for 

quality of ANC are presented in Table 6G3. This model includes all the covariates important for 

both quality of ANC and use of SBAs.  Including the same set of predictors in the regressions for 

the focal dependent variable and potential mediator (with the only difference being the mediator 

in the regression for the focal dependent variable) is essential to accurately estimate the mediated 

effect. The results here are the same as that discussed in chapter 5. After accounting for inter-

cluster and inter-district variation and controlling for other factors, the factors positively 

associated with higher quality ANC are higher education, higher wealth, attending ANC four or 

more times, receiving ANC in a government hospital or polyclinic, prior use of contraception, 

knowing source of family planning, being Akan, and living in the Western region. Receiving the 

first ANC in the third trimester and cohabiting are associated with lower quality care compared 

to ANC in the first trimester and being married. Urban areas show higher quality of care in the 
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bivariate model but this difference becomes only marginally significant (p=0.05) when other 

factors are accounted for. 

====Table 6G4.1 about here=== 

====Table 6G4.2 about here=== 

Mediation analysis: For a variable to serve as a mediator, it must be associated with both 

the focal dependent and independent variable. In this analysis quality of ANC is significantly 

associated with use of SBAs (when regional effects are not accounted for), thus meets one 

criterion for serving as an intervening variable for use of SBAs. Though living in an urban 

setting is associated with higher odds of using a SBA, the association between urban/rural setting 

and quality of ANC is not significant when other factors are accounted for. Thus the mediated 

effect will not be significant and there is no need to proceed with the formal mediation analysis 

for place of residence. Education and wealth on the other hand are both associated with use of 

SBAs and quality of ANC; thus quality of ANC qualifies as a potential mediator of the effect of 

education  and  wealth  on  use  of  SBAs.  The  formal  mediation  analysis  using  the  Mackinnon’s  

product of coefficients method uses the unstandardized coefficients shown in table 6G4.1. The 

results for the mediation are shown in table 6G4.2. These results show that quality of ANC 

mediates a small amount of the effect of education on use of SBAs – ratio of the indirect to direct 

effect is about 8% – but this is only marginally significant (p=0.08). Because only the difference 

between the richest and poorest is significant for quality of ANC in the final model, this is the 

only difference that is potentially mediated by quality of care. The formal mediation analysis 

shows that the mediated effect is not significant– ratio of the indirect to direct effect is also about 

8% (p=0.1).  
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To explore the role of region further, the mediation was also done to check if quality of 

care may be accounting for the non-significant difference between the Western and the Greater 

Accra region, considering quality of ANC is much higher in Western region than the Greater 

Accra region. This showed that the indirect effect – i.e. the effect of living in the Western region 

that is through quality of ANC – was larger than the direct effect (ratio of indirect to direct effect 

= 1.5). However, because the effect of quality of ANC is only marginally associated with use of 

SBAs when region is included in the model, this indirect effect is also only marginally 

significant (p=0.08). 

Supplementary analysis with the GMHS 

Weighted single level logistic regression for women who attended ANC at least once: 

Mediation for categorical variables has generally been examined for single level analysis. I have 

not come across a paper specifically discussing how multilevel mediation with categorical 

variables compares to single level mediation with categorical outcomes. But there are papers 

comparing multilevel and single level mediation with continuous outcomes. Krull and 

Mackinnon (1999) found that multilevel models tend to have larger standard errors for the 

mediated effect than OLS models for the same mediators, especially when the mediated effect is 

small and in multiple mediator models, resulting in larger p-values in the multilevel models than 

the OLS models. To check if these findings apply to the logistic models in this analysis, the 

mediation analysis was performed using weighted logistic regression. The results for the 

regressions for both quality of ANC and use of SBAs are presented in table 6G5.  

====Table 6G5 about here=== 

But for a few exceptions, the weighted single level regression results are similar to that 

from the multilevel models. The main exceptions are that the effect of quality of ANC on use of 
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SBAs is significant even in the single level model which includes region; and the effect of 

rural/urban residence on quality of ANC is significant in the single level regression model which 

includes region. (These associations are not significant in the multilevel models.) Thus, quality 

of ANC qualifies as a potential mediator for the effects of place of residence, education, and 

wealth on use of SBAs in this analysis. However, like the multilevel mediation, none of the 

mediated effects for these variables are significant at p<0.05 in the formal mediation analysis. 

The effect of living in the Western on use of SBA that is mediated by quality of care is however 

significant (p=0.046) when the coefficients from the weighted single level regression is used for 

the mediation analysis. 

Regression of use of SBAs using full analytic sample: The results from the multilevel 

logistic regression for use of SBAs using the full sample are shown in appendix 6G1. In this 

model, quality of care is scored zero for those who did not attend ANC and an indicator variable 

is included in the model for whether or not the person received any ANC. The results here are 

essentially the same as that for the sample restricted to only women who had at least one ANC 

visit. The mediation analysis is not done with this sample because we cannot examine the 

determinants of ANC quality for people who did not go for any ANC.  

====Table 6G6 about here=== 

Determinants of place of delivery: Most births by SBAs in Ghana in most of SSA are in 

health facilities (Moyer and Mustafa 2013). This is confirmed by the finding in this analysis that 

99% of births by SBAs occurred in health facilities. Thus delivery in a health facility and 

delivery by a SBA attendant are often used interchangeably. Many studies also show they have 

the same set of determinants. To check if the predictors of use of SBAs are the same as those of 

delivery in a health facility for this sample, the variable on place of delivery (health facility or 
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not) was regressed on the same set of predictors as for assistance by a SBA. The results for the 

multilevel regression are shown in table 6G6 and the weighted single level regression shown in 

appendix 6G2. The results are similar to that for the regression for use of SBAs. The main 

difference is that quality of ANC though positively associated with delivery in a health facility is 

not significant in all the final models, including the weighted single level regression without 

region (p=0.07).10 Also women who had a prior miscarriage or still birth are significantly more 

likely to deliver in a health facility than those with no prior miscarriage or still birth (this is not 

significant for delivery by a SBA). The results here are also essentially the same for the full 

sample and the sample restricted to those who attended ANC at least once; and for the multilevel 

and weighted logistic regressions. The mediation analysis is not done for the place of delivery 

because of the non-significant association with quality of ANC in the final model. 

====Table 6W1 about here=== 

World Health Survey results 

Factors influencing use of SBAs 

Bivariate analysis: Table 6W1 shows the distribution of the predictors by use of SBAs 

for the WHS. Among women who had an ANC visit at least once, about two thirds were assisted 

by a SBA during their last delivery (57% in Ghana and 68% in Burkina Faso).  As expected, 

there is a significant positive association between living in an urban area, higher education, and 

higher wealth with use of SBAs. Eighty seven percent of women in urban areas were assisted by 

a skilled provider, compared to only 47% of women in rural areas. Also, 58% of women with no 

formal education were assisted by SBAs, compared to 72% for women with some education; and 

55% of women in the lowest wealth tertile were assisted by a SBA, compared to 77% for those 

                                                 
10 ANC quality is however significant when type of ANC facility is not included in the weighted single level 
regression models 



 
 
 

139 

in the highest wealth tertile. By occupation, almost all women in the professional occupations 

(98%) were assisted by SBAs, compared to less than half of those engaged in farming. Women 

in professional occupations however represent a very small proportion of the sample. Other 

factors positively associated with use of SBAs are four or more ANC visits, seeing a doctor for 

ANC, being between 20 and 39 years, never married or cohabiting, and having one to two 

children.  

Only 37% of the women who attended ANC at least once during pregnancy reported 

receiving in-patient services in the preceding five years, and about half of these reported the 

reason for the visit being childbirth. The proportion with an inpatient visit is less than that for 

those who were assisted by a SBA, suggesting some of the deliveries assisted by SBAs were not 

in an inpatient setting (women did not stay overnight), but inaccurate reporting cannot be ruled 

out. About 80% of women who reported an inpatient encounter in the preceding five years also 

reported the last birth being assisted by a SBA, compared to 54% of those who reported no 

inpatient visit in the preceding five years. In addition, over 90% of the women who reported the 

reason for their inpatient encounter being childbirth were assisted by a SBA, compared to about 

60% for the other reasons. For perceived accessibility, about 83% of those who rated the travel 

time to the inpatient health facility as good were assisted by a SBA, compared to 72% for those 

who rated it as bad. This is consistent for both Ghana and Burkina Faso. A larger proportion of 

women who rated interpersonal and technical quality highly used a SBA in Ghana, but it is the 

reverse in Burkina Faso. For example, 76% of women who reported technical quality to be 

adequate in Ghana used a SBA compared to 65% for those who reported it as inadequate. But in 

Burkina Faso, it is 87 and 84% respectively. 

 



 
 
 

140 

====Table 6W2 about here=== 

Multilevel regression results: Table 6W2 shows the multilevel regression results of use of 

SBAs on quality of ANC, place of residence, SES, and relevant control and rival independent 

variables, based on the WHS sample of women who attended ANC visits at least once during 

pregnancy. The random effects at the bottom of the table show a significant amount of 

clustering, though the variation between individuals is larger. The approximate ICC at the strata 

level is 0.25 (1.66/(3.29+1.58 +1.66)=1.66/6.53 = 0.25); and that at the cluster level is 0.24 

(1.58/6.53=0.24). The final multivariate model explains about 51% (0.86/1.66) of the variation 

between strata, but most of the variation between clusters is still present.   

The bivariate results show that when only inter cluster and regional differences are 

accounted for there is a positive but marginal association between quality of ANC and use of 

SBAs (p=0.051). Consistent with the prior analysis, urban residence, higher education, higher 

wealth, professional occupation, four or more ANC visits, seeing a doctor for ANC, and lower 

parity are positively associated with using of a SBA. Women who rated accessibility as good and 

those who had an inpatient visit are more likely to use a SBA than those who rated accessibility 

as bad, but there is no significant difference in use of SBAs between women who rated 

accessibility as good and those who did not have an inpatient visit.  

Other results not shown in the regression tables are that the difference in use of SBAs by 

the ratings on the perceived interpersonal and technical quality scales are not significant in the 

regression models, but those who did not have an inpatient visit are less likely to use a SBA. The 

differences in these variables are mainly between those who had an inpatient visit and those who 

did not, which is not surprising because of the timing issues discussed earlier and because most 

deliveries by SBAs are inpatient visits. When the perceived accessibility, interpersonal quality, 
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and technical quality scales are all are entered in the multivariate model, the dummy variables for 

“No  inpatient  care/missing”  category  which  is  similar  for  all  inpatient  encounter  measures,  is  

dropped for two of the variables. Furthermore, the two quality of care measures are not 

significant and do not improve the models in the multivariate analysis, even when entered 

separately in the model. I have therefore included only the measure of perceived access to 

inpatient services in the final multivariate model.11   

The multivariate model shows that when other factors are adjusted for, ANC quality is 

still positively associated with use of SBAs, but this is only marginally significant (p =0.085). 

The positive effects of education and wealth are also not significant in the multivariate models in 

this sample. But we still see a significant positive association between use of SBAs and urban 

residence, professional occupation, more ANC visits, lower parity, and higher perceived 

accessibility. Net of other factors, women in urban areas have about seven times higher odds of 

using a SBA than those in urban areas. Also, women in professional occupations have about 33 

times higher odds of using a SBA than those not working; but those in sales/service and 

farming/fishing jobs do not differ significantly from those not working in use of SBAs.  

Women who attended four or more ANC visits have about two times higher odds of 

using a SBA than those who attended less than four times.  There is no significant difference in 

use of SBAs between women who saw a doctor or nurse when other factors are accounted for, 

but those who saw a provider other than a doctor or nurse have about 60% lower odds of using a 

SBA than those who saw a nurse. In addition, women who report being very satisfied with the 

                                                 
11 I intend to pursue the analysis involving the interpersonal measures of quality and perceived quality after 

I collect better data on this in the very near future. I believe it will be more useful to collect such data from every 
one interviewed for their most recent encounter with the health systems (and/or for their most memorable encounter) 
before their last delivery and then collect information on the timing of that encounter. Even for people who report no 
personal visit to the health facility, they can still be asked to answer the questions based on the experiences of 
others. 
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health care delivery system in their country have about 70% higher odds of using SBA than those 

who report being dissatisfied. Women who perceive access as good have over two times higher 

odds of using a SBA than those who perceive access as bad. Women who did not have any 

inpatient visit also have over three times higher odds of using a SBA than those who perceived 

access as bad. Of note is that there are no significant country differences in use of SBAs in the 

bivariate model (adjusted for only clustering), however when other factors are adjusted for, 

women in Ghana are significantly less likely to use SBAs than those in Burkina Faso – over four 

times higher odds of using a SBA in Burkina Faso than Ghana. I examined the interactions 

between country and place of residence, education, wealth, and quality of care, but these were all 

not significant.  

====Table 6W3 about here=== 

Factors influencing quality of care: The multilevel logistic regression for quality of ANC 

is presented in Table 6W3. This is discussed more fully in chapter 5. After accounting for 

clustering and controlling for other factors, the factors associated with quality of ANC are 

country, education, occupation, number of ANC visits, and ANC provider. On average quality of 

care is much higher in Ghana than Burkina Faso, with over nine times higher odds of receiving 

all three services used to create the scale in Ghana than Burkina Faso. Women with some 

education, those who had at least four ANC visits, and those who received ANC mostly from a 

doctor received better quality of ANC than those with no education, those who had less than four 

ANC visits, and those who received most of their ANC from a nurse, respectively. Women 

engaged in farming and those who received ANC from a provider other than a nurse or a doctor 

received lower quality care than those who are unemployed and those who received most care 
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from a nurse/midwife respectively. As discussed in chapter 5, the effects of education and wealth 

are conditional on country (shown in the conditional model).  

Mediation analysis: Because the association between quality of ANC and use of SBAs is 

not significant in the final model (p =0.085) for this sample, it is pointless to proceed with the 

mediation analysis as quality of ANC does not meet the criterion for a mediator in this analysis.  

Supplementary analysis with the WHS 

Single level analysis of WHS data 

As discussed earlier, multilevel models tend to have larger standard errors for the 

mediated effect in than OLS models for the same mediators, especially when the mediated effect 

is small and in multiple mediator models. Thus to check if this applies in this sample, the 

mediation analysis was performed using single level logistic regression with robust standard 

errors to account for clustering. The coefficients from these regressions are presented in table 

6W4.1. This shows that those who received higher quality of ANC have 43% higher odds of 

using a SBA than those who received lower quality of ANC. Also, both place of residence and 

education are associated with quality of ANC and use of SBAs. Wealth is however only 

associated with use of SBAs. Thus quality of ANC qualifies here as a potential mediator of the 

effects of education and place of residence on use of SBAs in this analysis. The mediation 

analysis is shown in table 6W4.2. This shows that quality of ANC does mediate some of the 

effect of place of residence on use of SBAs, with a magnitude of up to about 17% of the direct 

effect (coefficient for mediated effect = 0.234, p=0.046; and ratio of mediated to direct effect 

=0.167). Quality of ANC also mediates some of the effect of education on use of SBAs with a 

magnitude of up to about 35% of the direct effect, though this is only marginally significant 

(coefficient for mediated effect = 0.144, p=0.096, and ratio of mediated to direct effect =0.35). 
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These findings are consistent with the analysis by Krull et al for continuous outcomes, which 

showed that the conclusions on mediated effects could be different using single level and 

multilevel analysis; with a higher likelihood of finding non-significant effects in multilevel 

analysis when the effects may be significant in single level analysis.  

When the analysis is stratified by country, we find that quality of ANC, urban residence 

and education are all associated with use of SBAs in Ghana, but only urban residence is 

significant for use of SBAs for Burkina Faso. On the other hand, the effect of urban residence on 

quality of ANC is not significant for Ghana, but is significant for Burkina Faso; and the effects 

of education and wealth on quality of care are not significant for both countries. The results of 

the mediation analyses for the stratified samples are therefore not significant. This is potentially 

because of the small samples in the stratified analysis – the reason why I decided to pool the 

samples from the two countries. 

====Table 6W4.1 about here=== 

====Table 6W4.2 about here=== 

Regression for use of SBAs for full sample: The results of the multilevel and single 

logistic regression (with robust standard errors) on use of SBAs for the full sample for the WHS 

are shown in appendix 6W1. The findings here are similar to that for the sample of women who 

attended ANC. 

====Table 6W5 about here=== 

Regression for place of delivery: The same set of predictors were regressed on place of 

delivery for the sample restricted to women who attended ANC at least once and the full sample 

using multilevel models and single level models with robust standard errors. These are presented 

in table 6W5. The results are consistent with the results from the regressions for use of SBAs. 
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DISCUSSION 

This study examined the factors that influence the use of SBAs; and whether ANC 

quality mediates the effects of place of residence, education, and wealth on the use of SBAs 

among women who had at least one ANC visit during their last pregnancy. The analysis of the 

GMHS data shows that the factors associated with use of SBAs are place of residence, education, 

wealth, frequency of ANC visits, the type of ANC provider and facility, experiencing a serious 

complication, age, parity, marital status, prior use of contraception, higher media exposure, and 

region of residence – net of other factors. For the WHS, urban residence, occupation, ANC 

frequency and provider, marital status, satisfaction with the health system, and perceived 

accessibility of health facilities are the significant predictors of use of SBAs, when other factors 

are accounted for. Education and wealth are also positively associated with use of SBAs in the 

singles level analysis with the WHS data, but they are not statistically significant in the final 

multilevel multivariate models. There is a positive association between quality of ANC and use 

of SBAs in both the GMHS and the WHS, but this association is not significant in some of the 

multilevel models.  

Education and wealth are both associated with quality of ANC and use of SBAs in the 

GMHS analysis; quality of ANC therefore qualifies as a potential mediator of their effects on the 

use of SBAs. The mediation analysis however shows a small mediated effect, which is 

marginally significant for education and not significant for wealth. For the WHS, the effect of 

quality of ANC on use of SBAs is only significant in the single level analysis. The mediation 

analysis based on the coefficients from the single level analysis suggests quality of ANC 

partially explains the effects of place of residence and education on the use of SBAs; the 

mediated effect is significant for place of residence, but only marginally significant for 
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education. Even though ANC quality is higher in Ghana than in Burkina Faso, use of SBAs is 

higher in Burkina Faso than in Ghana net of other factors, including quality of ANC. 

This study is different from previous studies on use SBAs, in that it focuses on women 

who came into contact with the health system during pregnancy, by restricting the main sample 

to women who had an ANC visit at least once during pregnancy. This represents over nine in ten 

women for both Ghana and Burkina Faso (WHO 2013d). The supplementary analysis however 

shows that the factors that influence use of SBAs in this sample are about the same as that for all 

women. The findings are also consistent with that from prior studies on use of SBAs and health 

facility deliveries, which have focused on all births or all women with a birth in given period 

(Gabrysch and Campbell 2009; Moyer and Mustafa 2013; Say and Raine 2007; Thaddeus and 

Maine 1994). The first half of the discussion is on the determinants of use of SBAs; the second 

half will be on the mediating role of quality of care. 

Determinants of use of SBAs 

Place of residence and accessibility: Like in this analysis, almost all studies find higher 

use of SBAs among women living in urban areas. There are also usually differentials by regions 

though these are not as big as the rural/urban differentials (Addai 1998; Bell et al. 2003; 

Gabrysch and Campbell 2009; Montagu et al. 2011). Place of residence is usually examined as a 

measure of physical accessibility due to limited data on actual or perceived accessibility (Bell et 

al. 2003). It is however recognized that place of residence is a contextual measure that may 

capture other determinants of use of SBAs, such as education, ability to pay, parity, beliefs, 

information availability, autonomy, and availability and quality of services (Gabrysch and 

Campbell 2009). Many studies also find a rural/urban effect even after controlling for 

accessibility, though these tend to be imperfect measures of access. The finding of higher use of 



 
 
 

147 

SBAs with higher perceived accessibility in this study is consistent with findings from the few 

studies that examine actual or perceived accessibility (Gabrysch and Campbell 2009; Gage 2007; 

Stekelenburg et al. 2004).  

Socioeconomic status: As in this analysis, many studies also find a positive association 

between use of SBAs and education, wealth, and formal employment (Adanu 2010; Addai 2000; 

Ensor et al. 2013; Gabrysch and Campbell 2009; Gage 2007; Montagu et al. 2011). The theories 

behind these associations have been previously discussed and include: access to information and 

knowledge; a culture that favors use of medical services; self-confidence and respect, which 

facilitate the decision to seek care; and economic status, which removes cost as a barrier to use of 

health services (Caldwell 1979; Caldwell and Caldwell 1985; Gabrysch and Campbell 2009; 

Thaddeus and Maine 1994). A few studies have also found that working women are less likely to 

use maternal services, suggesting that this may be the case when working is poverty induced 

(Chowdhury et al. 2007; D. V. Duong et al. 2004; Gabrysch and Campbell 2009). In this 

analysis, we find that only women engaged in professional occupations are significantly more 

likely to use SBAs than  women not working; and there is no significant difference in use of 

SBAs between those not working, those engaged in service occupations, and those engaged in 

farming or fishing. This finding may be because farming, fishing, and sales occupations are more 

likely to be poverty induced than being in a professional occupation. Education and economic 

status  are  also  related  to  women’s  social status and autonomy making it difficult to parse out 

their individual mechanisms.  

Autonomy: Qualitative  studies  suggest  an  important  role  of  women’s  autonomy, with 

many suggesting it is the lack of control of women in rural areas over the decision to seek care 

that leads to low utilization of SBAs (Abasiekong 1981; Harrison 1983; Jansen 2006; Cheryl A 
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Moyer et al. 2013; Thaddeus and Maine 1994). Early marriage and female headed households 

have been used to measure autonomy and the findings are mixed (Gabrysch and Campbell 2009; 

Mrisho et al. 2007; Nwakoby 1994; Stekelenburg et al. 2004).  In this analysis early marriage is 

associated with use of SBAs in the bivariate analysis, but not when other factors were adjusted 

for. This is potentially because the effects of early marriage is mediated by other factors in the 

model, including education, such that when these factors are accounted for it has no direct effect 

(Gabrysch and Campbell 2009). Living in a female headed household has no significant effect on 

use of SBAs in this analysis; potentially because living in a female headed households in Ghana 

relates more to a lack of support than autonomy (Furuta and Salway 2006); women living in 

female headed households are more likely to be unmarried (never married or previously 

married).12 The  effect  of  women’s  autonomy  and  status  are also likely to be modified by age, 

parity, and marital status (Gabrysch and Campbell 2009). 

Age, parity, marital status: In this study as we find higher use of SBAs with increasing 

age; lower uses with increasing parity; and lower use among women are cohabiting. These 

findings are consistent with the expectation of higher utilization for older women because of 

greater autonomy; and for first order births because of their higher risk for complications and 

lack of experience with childbirth (Gabrysch and Campbell 2009). The lower utilization among 

women who are cohabiting may also be due to lower autonomy. The associations between use of 

SBAs and age, parity, and marital status from prior studies are generally mixed (Adanu 2010; 

                                                 
12 25% of women live in female headed households; 76 and 59% of previously married and never 
married women live in female headed households, compared to 16% and 26% of those currently 
married and cohabitating respectively. Taking female headed households out of the model does 
not change the results. 
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Gabrysch and Campbell 2009; Magadi et al. 2007; Hyacinth Eze Onah et al. 2006; Stephenson et 

al. 2006b).  

Pregnancy complications: Pregnancy complications are thought to increase use of SBAs 

because people who have previously experienced a complication or have a complication in the 

index pregnancy may feel a greater need to use a SBA (Gabrysch and Campbell 2009). In this 

analysis having a serious pregnancy complication in the index pregnancy was associated higher 

use of SBAs and delivery in a health facility. Having experience a prior miscarriage or still birth 

was also associated with delivery in health facility, though not with use of SBAs. These findings 

are consistent with the findings of qualitative studies and the few quantitative studies that have 

investigated the role of complications(Amooti-Kaguna and Nuwaha 2000; Bazzano et al. 2008; 

Gabrysch and Campbell 2009; Glei et al. 2003; Magoma et al. 2010; Satoko Yanagisawa, Oum, 

and Wakai 2006). That the findings on the the effect of complications in the index pregnancy are 

more consistent than complications in prior pregnancies may also suggest a complication in the 

index pregnancy has a bigger influence on perceived need than complications in prior 

pregnancies. One limitation of this study and most studies on use of SBAs is the absence of 

information on when a woman went to see a SBA – i.e, whether they sought care at the onset of 

labor or after prolonged labor or the development of some other complication at home. Such 

information will be useful to examine the role of complications in the decision to seek a SBA. 

Sociocultural factors: These are a set of factors that are difficult to examine in 

quantitative studies. Qualitative studies identify beliefs about pregnancy and complications – e.g. 

labor as a sign of endurance, facility delivery as a sign of weakness; requirements around 

delivery position, warmth, and handling of the placenta; and cultural requirements of seclusion in 

the household during the period of delivery as determinants of skilled delivery use (Bazzano et 
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al. 2008; Gabrysch and Campbell 2009; Kyomuhendo 2003; Mrisho et al. 2007; Senah 2003; 

Thaddeus and Maine 1994) Quantitative studies are however unable to directly to examine these, 

relying mostly on imperfect proxies like religion and ethnicity, which produce mixed results 

(Addai 2000; Burgard 2004; Gabrysch and Campbell 2009; Gyimah et al. 2006). In this analysis 

we find that those who belong to the Traditional religion are least likely to use SBAs, which 

might point to a bigger influence of sociocultural factors in this group. Ethnicity however has no 

significant effect when other factors are accounted for. The finding for prior use of family 

planning is consistent with that by Magadi et al. who use prior use of family planning as a proxy 

for biomedical health beliefs, which they find is positively associated with use of MH services 

(Magadi et al. 2000).  The finding of lower use of SBAs among women in the Northern region of 

Ghana may also reflect the role of sociocultural factors  that affect use of SBAs, which have been 

found to be predominant in this region, though poor access to health facilities is also a major 

problem in this region (Bazzano et al. 2008; Cheryl A Moyer et al. 2013). 

ANC attendance and frequency: As in this study, going for an ANC visit and higher 

frequency of ANC visits are generally found to be positively associated with use of SBAs 

(Adjiwanou and LeGrand 2013; Ensor et al. 2013; Gabrysch and Campbell 2009; Gage 2007; 

Mpembeni et al. 2007). The reasons for this association include: ANC visits leads to a habit of 

use of formal health services; ANC visits increase maternal knowledge of pregnancy risk factors; 

and ANC is an opportunity to promote use of SBAs or give women information on the status of 

their pregnancy, which in turn informs their decisions on where to deliver (Ensor et al. 2013; 

Gabrysch and Campbell 2009). Some qualitative studies however suggested that risk assessment 

during ANC can potentially reduce use of SBA, when women are told they have a normal 
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pregnancy; especially when use of SBA is perceived to be for complicated deliveries (Bazzano et 

al. 2008; Magoma et al. 2010).  

Type of ANC facility and provider: Prior studies find that receiving ANC in a health 

facility (compared to receiving ANC at home) and receiving ANC from a skilled provider 

(compared to receiving ANC from an unskilled provider) is positively associated with the use of 

SBAs (Ensor et al. 2013). The findings from this analysis are consistent with these findings. 

However, most studies on use of SBAs do not examine the type of health facility and type of 

health provider for ANC. This analysis shows a higher likelihood of using a SBA among women 

who received some ANC from a government hospital or polyclinic or a private facility compared 

to those who received it from a government health center or health post. Also, women who 

received ANC from a doctor have higher odds of using a SBA than those who receive it from a 

nurse or midwife. There are a number of potential reasons for this.  

One reason is that women who use hospitals or polyclinics for ANC have better access to 

delivery facilities. This is because hospitals and polyclinics tend to be located in urban areas, and 

health centers and health posts in rural areas. In addition, hospitals and polyclinics are generally 

equipped to assist women during delivery, but this is not so for health centers and health posts. 

Doctors, who can perform essential obstetric procedures including caesarian sections, are also 

more likely to be working in the hospitals than in health centers. This implies some women 

receiving ANC in health posts may need to seek delivery care in a different facility that may be 

less accessible. This is especially so in Ghana with the implementation of the Community-based 

Health Planning and Services (CHPS) program. With the CHPS program, most communities 

have a Community Health Officer (CHO; a community health nurse who has been given 

additional training to provide primary health care services such as immunizations, family 
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planning, antenatal/postnatal care, treatment of minor ailments and health education) providing 

ANC in their communities in health posts known as CHPS compounds (Nyonator et al. 2005). 

However, many CHOs have no midwifery skills and so cannot provide skilled delivery care. This 

means that even in communities with CHPS compounds women have to travel to the nearest 

health center or hospital for delivery; a distance of at least 8kms for over 70% of Ghanaians and 

much further for those in rural areas (Ghana Ministry of Health et al. 2011; Nyonator et al. 

2005). Furthermore, many health centers that provide delivery services are not adequately 

equipped to handle even basic obstetric emergencies, and so frequently refer women to the 

district and regional hospitals (Ghana Ministry of Health et al. 2011). With awareness of the poor 

referral system in the country, the fear of referrals may deter women who receive care from these 

health posts and health centers from seeking care there during delivery.  

The second reason is that women who seek care in hospitals and polyclinics may be 

women who have a higher perceived need for using a SBA. This is especially considering that 

hospitals tend to be referral units where those with complications are referred to; and doctors 

usually do not provide routine ANC, but only see women with some complications. The third 

reason is that quality of care offered in hospitals and polyclinics are better than that offered in 

health centers and health posts, as shown in chapter 5.  

Quality of care: Poor quality of care, especially poor attitudes of health workers is a 

recurring theme in qualitative studies in Ghana and most of SSA on use of maternal health 

services (Bazzano  et  al.  2008;;  D’Ambruoso  et  al.  2005;;  Cheryl  A.  Moyer  et  al.  2013;;  Tunçalp  et  

al. 2012). Even in studies that do not specifically ask about staff attitudes, it usually comes up 

(and from my experience working in a health facility and specifically in an obstetric unit I know 

this is a problem) (Afulani et al. 2012; Cheryl A. Moyer et al. 2013). Very few quantitative 
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studies assess quality of care as determinant of maternal health service utilization and these have 

had rather mixed results – likely due to different approaches to measuring quality of care 

(Gabrysch and Campbell 2009).  For example, Stekelenburg et al. (2004)  found no effect of 

perceived quality of ANC (measured as binary variable on satisfaction with antenatal care or not) 

on facility delivery in a rural district in Zambia, and attributed it to a generally high satisfaction 

level. Duong, et al. (2004)  however found women who delivered in a facility rated quality of 

"health care delivery" higher than those who delivered at home, though there was no difference 

in their ratings for "communication and conduct of personnel." The measures of quality in these 

studies are different from that used here, which makes it difficult to compare. But the positive 

association between higher ANC quality and use of SBAs in this analysis, albeit marginally 

significant in some models, provides support for the role of quality of care. The marginal 

significance of ANC quality in some of the models is also potentially due the high scores on the 

ANC quality index for most women in the sample; not because of high ANC quality, but because 

the questions used to measure ANC quality do not adequately discriminate between different 

levels  of  quality.  Furthermore,  in  this  analysis  there  is  no  direct  measure  of  women’s  assessment  

of delivery care, but the finding from the WHS that women who are very satisfied with the health 

system are more likely to use a SBAs point  to  the  role  of  women’s  assessment  of  the  health  

system in their decision to use SBAs. It may also be the reverse– that women who use a SBA are 

more likely to rate the health care system in their country as satisfactory; since the analysis is 

based on cross-sectional data. The measures of patient experience could not be used in the 

multivariate analysis for the reasons discussed earlier. But the bivariate analyses suggest a 

positive association between use of SBAs and rating of both interpersonal and patient assessment 
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of technical quality; more so for the especially for the Ghana sample, which may suggest 

different emphasis on interpersonal quality in different settings.  

Country differences: There are no differences in the use of SBAs by country in the 

bivariate model, but when other covariates are added women in Burkina Faso are much more 

likely to use SBAs than those in Ghana. This may be because of a suppressive effect when place 

of residence and SES are not accounted for, considering that Burkina Faso has a larger 

proportion of women with no education and in the lowest wealth groups. Also, women in Ghana 

are much more likely to receive the recommended four visits and receive better quality of care, 

than women in Burkina Faso, and so the lower use of SBAs in Ghana is only seen when these are 

held constant. This implies improving uptake of the recommended four ANC visits as well as the 

quality of care has a potential to increase use of SBAs even further in Burkina Faso. Though this 

data is quite old, recent data suggests Burkina Faso still has higher coverage for use of SBAs 

than coverage for at least four ANC visits (about 95% of women had at least one ANC, 34% had 

the recommended four visits, and 67% were assisted by SBA in Burkina Faso; where as 96% had 

at least one ANC, 89% had the recommended four visits, and 67% were assisted by SBA in 

Ghana). There are no indicators based on the content of ANC but the caesarian section rate is 

only 1.9% in Burkina Faso compared to about 11 % in Ghana, which suggests more 

shortcomings in the quality or availability of emergency obstetric care in Burkina Faso (data for 

Burkina Faso is from 2010 and that for Ghana is from 2011) (WHO 2013d).  

From my discussions with colleagues from Burkina Faso, these findings reflect the 

situation in Burkina Faso. They mention that even though women are required to have four ANC 

visits, many women receive only three because, they start ANC late and deliver before the fourth 

visit. Also the quality of care may be lower because of inadequate logistics. For instance, health 
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facilities in rural areas  may  not  take  women’s  blood  pressure  because  the  only  

sphygmomanometer in the facility may not be functional. Also, many ANC facilities are not able 

to run laboratory tests, and usually just write a lab request for the woman, whose responsibility 

then it is to find a laboratory and pay for the cost of the tests. Thus, many women end up not 

getting these tests done. This is similar in Ghana, though many facilities can provide the basic 

laboratory services, and so the difference becomes more apparent with slightly more advanced 

tests. Also, until recently women in Ghana were encouraged to attend ANC almost every month 

till delivery. Thus most women far exceed the recommended four visits.  

The higher use of SBAs in Burkina Faso despite the lower frequency and quality of ANC 

services point to other factors in Burkina Faso that facilitate use of SBAs. Better physical 

accessibility is not likely to be a reason, as health facilities are more accessible in Ghana than in 

Burkina Faso; and women from the border villages in Burkina Faso are known to cross over to 

the neighboring villages in Ghana for health care. Better financial accessibility is a plausible 

reason, as delivery care appears to have been more subsidized in Burkina Faso than in Ghana at 

the time of the WHS (2003). Delivery care is now technically free in Ghana because of the 

National Health Insurance Scheme (NHIS), which was established in 2003 but had very low 

initial uptake till 2007, when the free maternal health policy was introduced and integrated with 

the NHIS (Witter, Arhinful, et al. 2007; Witter et al. 2009; Witter, Kusi, and Aikins 2007). Even 

then, less than half of the total population (about 47%) were registered with the NHIS in 2007 – 

the time of the GMHS (Mensah et al. 2010). The significant effect of wealth on use of SBAs 

from the GMHS analysis suggests the important role of cost in Ghana –at least at the initial 

period of the free maternal health policy. In addition, there are many hidden costs for delivery 

care which are not covered by the NHIS which makes cost still important in Ghana. For instance, 
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in many health facilities, women presenting for delivery care are expected to bring soap, 

disinfectant, clean receiving cloths for delivery, cloth or disposable diapers, night gowns, and 

sometimes they have to pay for certain supplies in the hospitals. These become major costs for 

many women – not counting the cost of transportation of a woman in labor. Prior studies and 

reports show the NHIS has contributed to an increase in utilization of ANC and other health 

services in Ghana, but there has being only a small increase in use of SBAs over the period 

(Blanchet et al. 2012; Ghana Health Service 2008; GSS 2008; Mensah et al. 2010). Also, women 

in the lowest wealth quintile recorded the smallest increase in skilled delivery rates between 

2003 and 2008  (GSS 2008). 

Discussions with colleagues from Burkina Faso, suggest better interpersonal quality of 

care and sensitivity to cultural factors may be accounting for the higher use of SBAs in Burkina 

Faso, despite lower quality of ANC service provision. For instance, some studies suggest how 

the placenta is handled in health facilities may be a deterrent to the use of SBAs for some women 

(Gabrysch and Campbell 2009). In Burkina Faso, women are said to be given the option of 

taking the placenta home for any rituals they need to perform, and to bury it at home. This hardly 

occurs in Ghana and women may even be afraid to ask for it because of the way health workers 

may respond to such a request. In addition, relatives are almost never allowed in the labor wards 

in Ghana, whereas female relatives, especially the mothers of women who are having their first 

births are said to be allowed in the labor ward to support their children during labor in Burkina 

Faso. Also, poor attitude of health workers towards women in labor appears to be less in Burkina 

Faso than in Ghana. This appears to be due to a greater sense of being sued by relatives for poor 

outcomes in Burkina Faso than Ghana, though this awareness has increased in Ghana more 

recently. Colleagues from Burkina Faso mention an emphasis on updating relatives of every 
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stage of labor, delivery, and in the immediate postpartum period (in the national hospital), to 

ensure they are not being blamed for poor outcomes. While some of this is done in Ghana, there 

isn’t  a  big  emphasis  on  it.  The  important  role  of  interpersonal  factors  in  Ghana  than  Burkina  

Faso is seen in the bivariate analysis where the interpersonal quality of care measure is positively 

associated with use of SBAs in Ghana but not in Burkina Faso.  

The mediating role of quality of care 

Few studies have suggested that the content of ANC and knowledge of pregnancy 

complications mediates the effect of ANC attendance on use of SBAs (Adjiwanou and LeGrand 

2013; Ensor et al. 2013). But no prior studies to my knowledge has examined if quality of care 

mediates the effects of more distal factors like place of residence or SES on use of SBAs. Thus, 

there is little in this regards to compare to from prior studies. The theory behind the hypothesized 

mediated effect was that if poor quality reduces utilization and urban and higher SES women are 

more likely to experience good quality, then it is plausible that one reason why these women are 

more likely to use SBAs is because they are more likely to have had a prior good experience with 

the health system (i.e. received better quality care). The findings from the analysis regarding this 

hypothesis are however mixed. Though the analysis based on the GMHS and the WHS both 

suggest some evidence of the role of quality of care, only the mediation analysis from the single 

level analysis of the WHS data showed a significant mediated effect by quality of ANC for the 

relationship between place of residence and use of SBAs. The analysis from both the GMHS and 

the WHS also show that some of the effect of education on use of SBAs is through quality of 

care, but the mediated effect is only marginally significant. The findings from this analysis 

therefore do not provide very strong support for the hypotheses. It will however be premature to 
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dismiss quality of care as a potential reason for some of the place of residence and SES 

differentials in use of SBAs for several reasons. 

First, it is important to note that there are many dimensions of quality that were not 

measured in this study. For example, most qualitative studies suggest it is poor attitudes of health 

workers, hence interpersonal quality that deters women from using SBAs. Also most of the 

complaints about quality with regards to use of SBAs is quality of care during delivery – from 

women’s  own  prior experience or based on the experience of others  (D’Ambruoso  et  al.  2005;;  

Cheryl A. Moyer et al. 2013; Tunçalp et al. 2012). These are not captured by the measure of 

ANC quality used in this analysis. Second, even as a measure of the service provision dimension 

of quality, the ANC quality index fails to adequately discriminate between different levels of 

service quality. For example having one blood pressure measured during pregnancy is not the 

same as having a blood pressure taken during every ANC visit, which still does not tell if any 

actions are taken based on the blood pressure readings. Third, it is the perception of quality that 

is hypothesized to directly influence use of SBAs; and while the quality of services received is 

expected to influence the perception of quality, this is not necessarily a linear process. Perception 

of quality is influenced by several other factors including socioeconomic factors and the 

experiences of others; and the perceptions of service providers may be different from that of 

those on the receiving end (Hulton et al. 2000; Thaddeus and Maine 1994). Thus, the marginal 

mediated effect in this analysis is likely because of the inadequacy of the measure of quality 

used. Even so, we still find evidence of an intervening role of quality based on this measure, 

when we examine the effects of other predictors. 

The first of these other set of findings is related to the type of facility in which ANC was 

received. The analysis shows that women who received ANC from private facilities and lower 
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tiered government facilities like health centers and health posts are more likely to receive poorer 

quality ANC than women who received ANC from government hospitals and polyclinics. But, 

the odds of delivering with a SBA are similar for those who for received ANC from private 

facilities and government hospitals and polyclinics, and lower for those who received care from 

health centers and health posts. To examine if quality of ANC could be accounting for the 

differences in use of SBAs by type of ANC facility, I did a formal mediation analysis. This 

showed that there is a negative indirect effect of receiving ANC in a health center on the use of a 

SBA; with a ratio of the indirect to direct effect of about 25% when the coefficients from the 

multilevel regression are used and up to 43% when the coefficients from the single level 

regression are used, albeit marginally significant (ab= -0.061, p=0.05; and ab=-0.05, p=0.06 

respectively). This finding suggests that part of the reason why women who use health centers 

are less likely to use SBAs is because of the lower quality of ANC they receive, which will 

imply that if quality of ANC was improved in health centers and other lower tiered facilities, 

women who receive ANC from these facilities will be more likely to use SBAs. Also, since rural 

and low SES women are more likely to use these lower level facilities, improving the quality of 

care in them may increase use of SBAs among rural and low SES women. These findings should 

be interpreted in light of the fact that what is used to measure quality of ANC in this analysis are 

basic services that do not require expensive infrastructure or equipment, and which can be 

provided by even auxiliary health workers –with a little additional training.  

The non-significant difference in use of SBAs between women who use private facilities 

and those who use government hospitals (though quality of ANC is lower in private facilities 

than in the government hospitals and clinics) is a little more complicated to explain. The 

mediation analysis here showed that there is a significant negative indirect effect of receiving 
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ANC in a private facility on use of SBAs that is through quality of care (ab= -0.11, p=0.04, ratio 

of indirect to direct effect =0.79). The interpretation here is that part of the reason why women 

who receive ANC in private facilities have similar odds of using a SBA as those who received 

care in a government hospital is because of the lower quality of ANC they receive. In other 

words, if quality of ANC was higher in private health facilities, women who receive ANC in 

these facilities will be more likely to use SBAs than those who did so in a government hospital. 

This interpretation implies the role of other factors among those who receive ANC in private 

facilities that make them more likely to use SBAs. These factors include selection: women who 

use private facilities are also more likely to use SBAs for several reasons, including higher 

perception of the need to use a SBA and higher perceived and actual accessibility.  In addition, 

since the measure of quality of ANC used in this analysis only captures service provision, it may 

be that interpersonal quality of care is higher in private facilities (though the technical quality of 

services may be lower). This has been suggested by other studies which suggests women are 

treated better in private facilities than in public facilities (Hutchinson et al. 2011). Thus, though 

women may be receiving lower quality of ANC with regards to the services they receive in 

private facilities, they may be having a better experience, which makes them more likely to use 

SBAs. Another reason for the very small indirect effect of place of residence and SES on use of 

SBAs through quality of ANC is, therefore, that the final models contain other predictors like the 

type of ANC facility, which are potential mediators for their effect on quality of care. For 

example, when the type of ANC facility and provider are excluded from the models, we see a 

bigger effect of place of residence, education, and wealth on quality of ANC, and a bigger effect 

of quality of ANC on use of SBAs. This potential mediation pathway is plausible, as the most 

common type of health facilities in rural areas are the lower tiered health facilities; and the 
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bivariate analysis also shows rural women and low SES women are more likely to use these 

lower level health facilities.  

Further support for the mediating role of quality of care is provided by a supplementary 

analysis of the WHS. I did a mediation analysis to check if quality of ANC accounted for the 

difference in use of SBAs in Ghana and Burkina Faso. This showed a significant positive indirect 

effect of living in Ghana on use of SBAs, which was through quality of ANC (ab= 0.76, p=0.03; 

and  ab/c’  =  -0.64). Since use of SBAs is lower in Ghana than Burkina Faso net of other factors, 

this finding suggest that if quality of care was not higher in Ghana, the difference in the use of 

SBAs between Ghana Burkina Faso would have been bigger. A hypothetical extension of this 

interpretation is that if quality of ANC was higher in Ghana, there will be a smaller or no 

difference between Ghana and Burkina Faso in the use of SBAs. Alternatively, if quality of care 

were higher in Burkina Faso, then the difference in use of SBAs between Ghana and Burkina 

Faso will be much bigger. The higher use of SBAs in Burkina Faso than Ghana net of quality of 

ANC service provision (based on the current measure) also point to the importance of other 

factors that facilitate use of SBAs in Burkina Faso. As discussed above, this difference is likely 

due to better interpersonal quality of care and better sensitivity of the health system to 

sociocultural factors in Burkina Faso. 

Other studies have also suggested the mediating role of quality of ANC on the effect of 

ANC attendance on use of SBAs. For example, Ajiwanou and LeGrand (2013) using DHS data 

estimate that if all women received high content of antenatal services, the probability of using a 

SBA for the most recent birth would increase on average by 7% in Ghana, 38% in Kenya, 25% 

in Uganda, and 27% in Tanzania. They also find that except for Ghana, the gain far exceeds that 

estimated for four antenatal visits among the other countries, showing that not only the 
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frequency, but also the content of antenatal ANC matters. Their measure of ANC content is 

similar to that used in this study, hence likely also underestimates the actual effect of quality of 

ANC compared to if other dimensions of quality are considered. Ensor et al. (2013) examined 

knowledge of pregnancy complications, which can be thought of as an outcome measure of 

quality of ANC, and found that knowledge of pregnancy complications partly explained the 

effect of receiving ANC from a skilled provider on use a skilled attendant at delivery. 

Though the evidence for the indirect effect of place of residence and SES on use of SBAs 

through quality of care is not very strong in this analysis; that SES and place of residents are 

associated with both quality of care and use of SBAs suggests quality of care is a plausible 

intervening factor that needs to be examined with better measures. The analysis also does not 

find conditional effects of place of residence and SES by quality of care. However, this may be 

because the measure of quality used fails to accurately distinguish between different levels of 

quality. The discussion of the weakness of the measure of quality is to highlight the limitations 

of the questions used to assess quality of ANC in the major health surveys for many developing 

countries. What this analysis calls for is the development and incorporation into surveys better 

measures of quality of maternal health care that are able to discriminate different levels of 

quality with regards to service provision, and measures that capture  the interpersonal dimensions 

of  quality  of  care  based  on  women’s  experiences.  In  addition,  it  is  important  to  assess  the  

different dimensions of quality because the determinants and effects of the different dimensions 

may be different for different populations. Some dimensions are also more amenable to change 

than others; hence information on the different dimensions will guide prioritization of 

interventions in the face of scarce resources. Such measures could also serve as monitoring and 
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supervision tools to improve the quality of maternal care provided to individual women at the 

district, subdistrict, community, and even health facility level. 

The conceptual model guiding this analysis posits three proximal factors that influence 

the use of maternal health services - perceived need, perceived accessibility (physical and 

technical), and perceived quality of care. Thus quality of care is expected to mediate only some 

of the effect of place of residence and SES. The effects mediated by perceived need and 

perceived accessibility were not examined in this analysis because of the lack of data to do so. 

Even for the WHS, because the question on perceived accessibility was only asked to those who 

reported use of in-patient care in the preceding five years (which is a subset of the analytic 

sample over represented by those who were assisted by SBA), a formal mediation analysis could 

not be conducted. However, other supplementary analysis showed that place of residence and 

wealth were significantly associated with perception of travel time to a health facility suggesting, 

perceived accessibility is also a plausible intervening factor. There is no measure to directly 

assess perceived need, but that variables like complications in prior or the index pregnancy 

influence use of SBAs also support perceived need as a plausible intervening factor  (Gabrysch 

and Campbell 2009). To adequately examine the mechanisms by which more distal factors like 

SES and place of residence affect use of maternal health services, we also need to develop and 

incorporate more direct measures of need for maternal health services as well as accessibility 

(both physical and economic) into surveys that have maternal health seeking behavior as an 

objective.  

Studies on the determinant of use of SBAs have focused on distal factors that are not very 

amenable to change. This is likely because the routine data collection systems in developing 

countries do not collect information on the more proximal intervening factors. Collecting data to 
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examine proximal factors is however important because these proximal factors are more 

amenable to change, but may be different in different populations, and it is by knowing which 

intervening factors are important in a particular population that we can develop better 

interventions to reduce disparities and increase use of SBAs. Moreover, the more intervening 

factors we know, the more avenues we have for change.  

Limitations and strengths  

The limitations of this study include the limitations in the measures and data discussed 

above. Other limitations are discussed in chapter 8. The study also has several strengths 

discussed in chapter 8. A notable strength is that it addresses a gap in the maternal health 

literature, which is the dearth of quantitative studies that examine the potential mechanisms by 

which more distal determinants affect use of SBAs. This study will be among the first studies in 

Ghana, and potentially Burkina Faso, to examine if quality of ANC mediates the effects of place 

of residence and SES on use of SBAs, using nationally representative population based data.  

Conclusions 

The study finds some disparities in both quality of ANC and use of SBAs by place of 

residence and education suggesting quality of a care is a potential mediator of the rural/urban and 

SES differential in use of SBAs, though the support for this is not very strong from the mediation 

analysis. I therefore cautiously suggest that improving quality of care provided to rural and low 

SES women could be a potential point of intervention for reducing the rural/urban and SES 

differences in use of SBAs. This is a potentially more feasible approach in the short term than 

increasing accessibility. Moreover, women may be willing to travel a little further to obtain 

higher quality care.   

  



 
 
 

165 

CHAPTER 7: AIM 3 
 
Examine quality of antenatal care as a determinant of pregnancy outcomes in Ghana 

INTRODUCTION 

Background 

The recommendations for use of health services during pregnancy and delivery are as 

important for fetal outcomes as for the mother (Bhutta et al. 2009; Friberg et al. 2010). Because 

it is difficult to directly examine maternal outcomes (e.g., compare women who die to those who 

did not because of data limitations, and the relatively small proportions) examining the outcome 

of the birth or pregnancy outcome is a useful alternative to monitoring adequacy of care during 

pregnancy and delivery (Bhutta et al. 2011; Frøen et al. 2009; J. E. Lawn et al. 2009; Joy E Lawn 

et al. 2009; Say et al. 2006). Antepartum or macerated stillbirths reflect quality of antenatal care, 

while intrapartum or fresh stillbirths reflect quality of delivery care (Joy E Lawn et al. 2009).13 

Studying the factors associated with having a stillbirth is therefore important, not only for the 

sake of saving the close to three million stillbirths that occur each year, but for preventing 

maternal deaths and disability.  

Few studies in Ghana have examined the factors associated with pregnancy outcomes and 

none to my knowledge has done this at the national level (Engmann et al. 2012; Ha et al. 2012; 

Yatich et al. 2010). In addition, while these studies speculate quality of maternal health services 

may be a contributing factor to pregnancy outcomes, none have explicitly examined the effect of 

quality of care. The lack of national level studies on the association between service utilization 

and quality factors, and pregnancy outcomes is likely because the GDHS and the UNICEF 
                                                 
13 Intrapartum stillbirths refer to stillbirths that occur after the onset of labor and also sometimes referred to as fresh 
stillbirths. Stillbirths that occur before the onset of labor are referred to as antepartum stillbirths, or sometimes as 
macerated stillbirths. 
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multiple indicator cluster survey (MICS), which are the major sources of national maternal 

health data do not collect health service utilization data for pregnancies that did not result in a 

live birth. This study takes advantage of the GMHS, which had a special focus on maternal 

health, and so collected health service utilization data for all women who had a birth (live birth 

or stillbirth) in the five years preceding the survey. 

Study objectives 

The purpose of this study is to identify the factors associated with pregnancy outcomes in 

Ghana. The study examines the effect of distal factors like place of residence and socioeconomic 

status (SES) and more proximal factors like maternal risk factors, health service utilization (both 

antenatal and delivery care) and quality of care. The focus of the analysis is however on quality 

of care; and I examine if quality of ANC has an effect on pregnancy outcomes net of maternal 

risk factors and health service utilization during delivery.  

The measure of ANC is based on services received during ANC and so is a process 

measure of quality –what is done in providing service (A Donabedian 1988). Though process 

measures do not necessarily result in good outcomes, this is usually the expectation. Thus, while 

there are other factors that can influence the outcome of a pregnancy, we expect that all things 

being equal, good quality of care during pregnancy and delivery should increase the chances of 

having a live baby. I therefore hypothesize that higher quality of ANC will be associated with a 

lower risk of having a stillbirth net of other factors. I also examine if the effect of quality of ANC 

is mediated or moderated by the use of a skilled birth attendant (SBA) during delivery. Other 

questions I examine are whether quality of care mediates the effect of distal factors like place of 
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residence and SES on birth outcomes; or if the effect of quality of care is moderated by these 

factors. 14 

METHODS 

Data: The data for this analysis are from the Ghana Maternal Health survey (GMHS) 

described in chapter 4. Because quality of care can only be assessed for women who came into 

contact with the health system during pregnancy, the main analysis is restricted to women who 

had at least one ANC visit during their last pregnancy. This represents 97% (4,868 out of 5,042) 

of the analytic sample. The full analytic sample will however be used for supplementary analysis 

as a sensitivity check to the main analysis.   

Constructs and Variables 

Dependent variable: pregnancy outcome 

Pregnancy outcome refers to whether a woman had a stillbirth or a live birth in her last 

pregnancy. It is described in detail in chapter 4.  

 

 

                                                 
14 An initial intention of this study was to also examine the effect of use of SBAs on pregnancy outcomes 

as the second focal relationship; and assess if quality of care mediated the effect of use of SBAs on birth outcomes. 
The relationship between use of SBAs and pregnancy outcomes is however no longer considered a focal relationship 
in this paper because I am not able to adequately address selection effects – where women who have complications 
or risk factors associated with having a stillbirth are more likely to use a SBA. This is because the data does not 
include information on whether the stillbirth is antepartum or intrapartum, when the stillbirth was first diagnosed, or 
when care during delivery was sought – i.e. before or after fetal movements ceased. Even though there are a number 
of variables to capture women with risk factors for stillbirths, these may not be enough to address the selection 
problems. It is thus likely that use of SBAs will be associated with higher chances of having a stillbirth; but the poor 
outcomes for women who use SBAs cannot be attributed to the use of a SBA because this will be a case of reverse 
causation. Quality of care was proposed as a mediator for use of SBAs because use of services will not directly lead 
to better outcomes if the quality of the care provided is not good.  However, I do not have data on the quality of 
delivery care. One approach to deal with this is using quality of ANC as a proxy for delivery care under the 
assumption that the quality of care during ANC reflects the quality of care during delivery. This is however 
problematic, given that the temporal ordering of quality of ANC and delivery care makes a mediation of the effect of 
quality of ANC on pregnancy outcome through use of SBA more plausible than the reverse. Future studies that 
collect information regarding timing of stillbirths and seeking care, and quality of delivery care are needed to 
adequately examine the role of use of SBAs on pregnancy outcomes. 
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Key independent variable: Quality of antenatal care 

Quality of ANC is the additive index of responses to nine questions on ANC services 

women received during the last pregnancy, described in detail in chapter 4. For this analysis, it is 

used as a dichotomous variable coded: 0 - received zero to seven services (lower quality); and 1- 

received eight or nine services (higher quality). About 39% of the women had higher quality 

ANC and 61% had lower quality ANC.  

Other independent/control variables 

Health service utilization: These include ANC services – frequency of ANC visits, 

trimester of first ANC visit, type of ANC provider, and type and level of ANC facility; and 

delivery services – the type of delivery provider (doctors, nurse/midwife, and others), whether 

delivery was assisted a SBA or not, where delivery took place (a government hospital/polyclinic, 

a government health center/health post/other lower tiered health facility, a private 

clinic/maternity home or not a health facility), and whether delivery occurred in a health facility 

or not. 

Maternal risk factors for adverse birth outcomes: These include age, gravidity (number 

of pregnancies), experiencing a pregnancy complication in the index pregnancy, a multiple 

gestation in the index pregnancy, and a prior stillbirth.  These are based on the literature on the 

determinants and risk factors for stillbirths (Edmond et al. 2008; Engmann et al. 2012; Ha et al. 

2012; Joy E Lawn et al. 2009). Past miscarriage and induced abortion were also included as risk 

factors (Yatich et al. 2010). Having a sibling who experienced a maternal death was found to be 

an important determinant in preliminary analysis, hence included. Other important determinants 

that are not directly examined in this analysis include maternal conditions (including chronic 

conditions, body weight, malaria, and anemia during pregnancy) and risk factors such as 
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smoking, alcohol, drug use, and exposure to environmental toxins (Addo 2010; Joy E Lawn et al. 

2009; Stringer et al. 2011; Yatich et al. 2010). Also, fetal conditions such as presence of 

congenital anomalies, prematurity, intrauterine growth restrictions are not directly assessed. 

Though these are not directly entered as predictors, most are captured by the other predictors in 

the datasets as they tend to have indirect effects. For example, the variable on experiencing a 

complication in the index pregnancy is based on a question whether the woman reported having 

several symptoms, signs, or specific conditions during the index pregnancy: headaches, blurry 

vision, edema, preeclampsia, convulsion, eclampsia, excessive bleeding, tetanus, foul smelling 

discharge, prolonged or obstructed labor, uterine rupture, placenta previa, retained placenta, high 

fever, fistula, babies movement was low, breech presentation (hands or feet came delivered first), 

and other. These conditions capture most of the maternal conditions associated with having a 

stillbirth or other adverse outcome. In addition, I include a variable on reason for ANC to capture 

preexisting conditions; and also receipt of any intervention during delivery to capture maternal 

conditions that may have required some intervention during labor.  

The variable on receipt of any intervention is from four binary variables on whether the 

delivery was by caesarian section or not, forceps delivery or not, receipt of blood transfusion or 

not, and receipt of intravenous (IV) fluids or not. These variables are all strongly associated with 

the pregnancy outcome, and also correlated with one another, as most women who had one of 

these interventions are also likely to have had some other intervention. They are therefore 

combined to create a binary variable coded: 1 –receipt of any intervention during delivery if the 

respondent had at least one of the interventions; and 0–no intervention if they did not receive any 

of the interventions. This variable will likely capture maternal conditions as anemia and diabetes 

as the management of these in labor will minimally involve IV fluids. It also specifically 
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captures severe anemia which will require blood transfusion, and other maternal and fetal 

conditions that will require a caesarian section or assisted vaginal delivery.  

Sociodemographic factors: I also controlled for distal factors that have been found to be 

associated with pregnancy outcomes, use of maternal health services, or quality of care. These 

include place of residence, education, wealth, religion, ethnicity, marital status, age at first union, 

sex of the household head, familiarity with the health system (knowledge of where to get 

contraception, use of contraception), and media exposure. These are distal determinants that 

could potentially affect birth outcomes through their effect on utilization and quality of maternal 

health services. They are thus examined as antecedent factors to quality of ANC.  

Analytic approach 

Initial tests for the multilevel analysis for this chapter showed that only the variation 

between individuals and clusters was significant for pregnancy outcomes. The LR test also 

showed that a simple logistic regression was preferred to a three level (individual, cluster, and 

district) multilevel regression (LR test vs. logistic regression: chi2(2) =  4.35 p= 0.1138), but a 

two level (individual and cluster) multilevel regression was preferred to a single level logistic 

regression (LR test vs. logistic regression: chibar2(01) = 4.35, p = 0.0185). A two level model 

with district was also not significant (LR test vs. logistic regression: chibar2(01)=0.57, 

p=0.2246). Thus, only two levels – individual (level 1) and cluster (level 2) are used for the 

multilevel analysis for pregnancy outcomes. There are 400 different clusters (average number of 

observations per cluster is 12; minimum-3, maximum-38).  

Because  the  outcome  measure  is  binary,  the  “xtmelogit”  command  in  Stata  is  used  to  

estimate multilevel binary logistic regression models (Hamilton 2012; Rabe-Hesketh and 
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Skrondal 2012). To examine the determinants of birth outcomes, the single equation form for the 

unconditional model with the focal independent variable is represented simply as:  

lnSBij = γ000 +  γ1Ancqocij +  ….+    ζj    where:  

lnSBij  =  logit {Pr(SBij=1|xij,  ζj  )  }:  the  logit  of  the  probability  (or  log  odds)  of  having  a  

stillbirth for the ith woman in the jth cluster, and  ζj is the variance at the cluster level. 

γ000  is the log odds of having a stillbirth when all the predictors are zero (or reference 

group for categorical variables), with inter-cluster variation accounted for. 

γ1 is the difference in  the log odds of having a stillbirth between women who received 

high quality ANC and those who received low quality ANC; holding other factors 

constant and accounting for inter-cluster variation.  

For the multivariate analysis, the model was built sequentially starting with quality of 

ANC and then sequentially adding the other covariates. A final model was then selected which 

included only the predictors that were significant or improved the model by the likelihood ratio 

test. Some variables like education and wealth, which are not significant even in the bivariate 

model, are still included in the model because of their associations with the key predictors, and to 

allow for comparisons with prior studies. Other variables are excluded from the final multivariate 

model because of collinearity. Because the delivery variables are consequent to quality of ANC, 

and some may have occurred after the outcome (because I  don’t  have  information  on  the  timing  

of the stillbirth relative to seeking delivery care), two sets of multivariate models are presented.  

The first model excludes all the delivery variables and the second includes them. I examined 

interaction terms for quality of ANC and delivery provider, delivery facility, place of residence, 

education, and wealth, but none was significant, and so not shown in the final models. 
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Additional analysis: Propensity score matching  

 A major problem in trying to examine the effect of use of SBAs on birth outcomes is 

selection bias. Selection is also a potential problem in examining the effect of quality of ANC on 

birth outcomes; less so than for delivery care. Women who received higher quality of ANC may 

be different from those who received lower quality care.  For example, the analysis in the 

previous chapters shows that women who received higher quality ANC are more likely to be 

more highly educated and wealthier. They may also be more likely to have pregnancy 

complications. Thus, it will be problematic to directly compare the birth outcomes for women 

who received high quality ANC and those who received low quality ANC. Multivariate 

regression allows one to control for the baseline characteristics and estimate the effect of quality 

of ANC, net of these factors. However, other methods like propensity score matching are thought 

be better for making causal inference based on observational data (Austin 2011; Little and Rubin 

2000; Morgan and Winship 2007; Rosenbaum and Rubin 1983). The propensity score is the 

“probability  of treatment  assignment  conditional  on  observed  baseline  characteristics”  (Austin 

2011:399). Propensity score matching allows one to control for baseline characteristics that may 

differ for the treated (in this case –those who received higher quality) and untreated groups 

(those who received lower quality care); by mimicking some of the characteristics of a 

randomized control trial (RCT) (Austin 2011).  

To examine the effect of quality of ANC (the treatment) on birth outcomes (the 

outcome), each woman in the sample has a pair of potential outcomes: Yi(0)– the pregnancy 

outcome under high quality of ANC; and Yi(1)–the pregnancy outcome under low quality of 

ANC. The effect of quality of ANC for each woman is thus Yi(1) – Yi(0). However, given that 

each woman can only receive high or low quality of ANC, only one of the outcomes can be 
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observed for each woman (Austin 2011). In propensity score matching two approaches are used 

to define the treatment effect. The first is the average treatment effect (ATE) – which is the effect 

of moving the entire population from untreated (low quality of ANC) to treated (high quality of 

ANC). The second is the average treatment effect for the treated (ATT) – which is the average 

effect of treatment (high quality of ANC) on those subjects who ultimately received the 

treatment (high quality of ANC) (Austin 2011). These two measures are similar in an RCT 

because randomization removes systematic differences between the treated and the overall 

population. But this is not so in observational studies because subjects often differ systematically 

from untreated subjects (Austin 2011). In observational studies, the decision on how to define the 

treatment effect is based on the context of the research. Austin (2011) suggests that the ATT may 

be more useful for estimating the effect of a treatment with potentially high barriers to 

participation and completion; whereas, the ATE may be more useful for estimating the effect of a 

treatment with minimal barriers to treatment and completion. In this analysis I use the ATE, 

because the variables used to measure quality of ANC are very basic services that are easy to 

implement, with minimal effort, and it is useful to examine the average effect of improving 

quality of ANC at the population level.  

I run the propensity score models using the two sets of predictors in the final multivariate 

logistic  models.  The  propensity  score  matching  was  implemented  using  the  “teffects  psmatch”  

command in Stata 13 with the default options (Logit model; ATE estimate; nearest neighbor with 

one to one matching; and Abadie–Imbens robust standard errors). There are no standard 

guidelines on how to use sample weights in propensity score matching (personal communication 

with Andrew Hicks, California Center for Population Research statistician, 06/25/2014), so the 

sample weights are not used in this analysis. 
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RESULTS 

Weighted Descriptive statistics 

The distribution of the sample for the GMHS is presented in table 4G1 and discussed in 

chapter 4. Table 7G1 presents the distribution of the variables for birth outcomes, delivery care, 

and risk factors for adverse outcomes relevant to this chapter. The proportion of women who 

experienced a stillbirth in their last birth is 1.7% for the full sample (85 out of 5042), and 1.5% 

for women who had at least one ANC visit (77 out of 4,868). A crude stillbirth rate for the 

GMHS sample is therefore about 17 per 1000 pregnancies. The distribution of stillbirths for the 

full sample and the sample of women who received some ANC are not significantly different for 

most of the predictors, shown by the overlap of the confidence intervals. The rest of the 

description is based on the restricted sample, unless otherwise specified.  

 Over two thirds (69%) of the stillbirths occurred in the ninth month of pregnancy; about 

25% at seven to eight months and five percent at 10 months. About 5% of the women have had a 

prior stillbirth and 16% a prior miscarriage – 21% have had a prior adverse outcome (stillbirth or 

miscarriage). Fifty-seven percent of deliveries were assisted by a SBA – 9% by doctors, 45% by 

nurses or midwives and 1% by auxiliary nurses or midwives. Of the 45% of births not assisted by 

a SBA, about 45% were by trained TBAs and the rest by untrained TBAs, relatives, and friends. 

About 4% reported not being assisted by anyone. Similar to deliveries by SBAs, 56% of the 

women reported delivering in a health facility. Of these, about half were in a government 

hospital or polyclinic, 26% in a government health center or health post, and 20% in a private 

clinic or maternity home. Eighty percent of births in health facilities were assisted by a nurse or 

midwife, 17% by a doctor, and less than two percent by an auxiliary nurse or midwife. Forty two 

out of the 53 births assisted by auxiliary nurses occurred in a health facility. About one percent 
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of women (34) delivering in health facilities also reported being assisted by a trained TBA, with 

a very small proportion (8 women) reporting being assisted by an untrained midwife, relative, 

friend, or other in a health facility. About a third of women who delivered in a health facility 

were discharged within a day of delivery, and 29% within two to three days. Twenty-two percent 

reported staying for about a week or longer in the health facility. Forty percent of women 

delivering in a health facility received some kind of intervention –mostly intravenous fluids. 

About 12% of women delivering in health facilities (about 7% of all women in the sample) had a 

caesarian section; with about 3% each having a forceps delivery and blood transfusion.  

Weighted bivariate results 

The proportion of women with a stillbirth for each of the predictors is shown in table 

7G2. The stillbirth rate is higher among the small group of women who did not attend any ANC 

at about 5.6% (8 out of 174), compared to the 1.5% among women who attended some ANC. 

There is however an overlap in the confidence intervals – likely due to the very small 

proportions. This overlap in confidence intervals applies to most of the other bivariate 

distributions, implying most of the differences shown in the cross tabulations are not statistically 

significant. Differences of greater than 0.5% are however considered important, hence described. 

The bivariate discussion is also based on the restricted sample, though these are not significantly 

different from that for the full sample. 

Among women who attended ANC the stillbirth rate is slightly higher for those who 

received lower quality ANC – 1.8% compared to 1.3% for those who received higher quality 

ANC. It is also higher among those who had less than four ANC visits – 2.1% compared to 1.4% 

for those who went four or more times. Women who received ANC in a private facility were also 

less likely to have a stillbirth than those who did so in a government facility – 0.7% compared to 
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1.9% and 1.4%  for care in a government hospital or polyclinic and in a lower tiered government 

facility respectively. In addition, women who received ANC from a doctor had a higher 

percentage of stillbirths than those who received ANC from a nurse (2.3% and 1.3% 

respectively). About two percent (2.1%) of women assisted by a SBA reported a stillbirth, 

compared to 0.7% for those who were not assisted by a SBA. This was the same for births in a 

health facility and those not in a health facility and the difference here is significant (p<0.05). 

Still births were higher for births assisted by doctors at 5.1%, compared to 1.6% for those 

assisted by nurses, and 1% for other providers. The difference between doctors and nurses is 

significant, but that between nurses and other providers is not. Stillbirths are also significantly 

higher among births in government hospitals and polyclinics – 3.1%, compared to about 1% in 

other government facilities and private facilities. 

Among the risk factors for adverse pregnancy outcomes, having a prior miscarriage and 

prior induced abortion are associated with a slightly higher percentage of still births. There is 

however a bigger difference by prior stillbirth, with 5.4% of those reporting a prior stillbirth 

delivering a stillbirth compared to 1.5% of those with no prior stillbirth (p<0.001). Also women 

who reported some complication had a higher percentage of still births –3.9% percent compared 

to 0.9% percent for women with no complications (p<0.001). In addition, women with a multiple 

pregnancy had a significantly higher proportion of stillbirths – 8.5% compared to 1.3% for 

singleton pregnancies. Women who reported a sibling dying from pregnancy complications had a 

significantly higher proportion of stillbirths – 7.7% compared to 1.4% of those not reporting this 

event. Having some intervention during pregnancy is positively associated with having a still 

birth –4.7% among those with a caesarian delivery; 8.0% among those with a forceps delivery; 

6.3% among those who had a blood transfusion; 3.4% among those who received an intravenous 
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infusion; and 3.8% among those with any intervention, compared to about 1.4% or less for their 

reference group. But for the association with blood transfusion, all the differences are significant. 

The stillbirth rate is also higher for women who spent one day or less in the health facility after 

delivery – 3.2% compared to 0.8 for those who spent a week or more. This difference is 

significant.  

By age stillbirths are highest among the oldest women (40 to 49 years), followed by the 

youngest (15-19 years) and lowest among those 30 to 34 years – 2.8%, 2.0%, and 1.0 % 

respectively. Women who have never married are more likely to have a stillbirth – 3.9% 

compared to 1.4% or less for the other marriage categories. Also women with five or more 

pregnancies have a larger proportion of still births – 2.2% compared to about 1.3% and 1.4% for 

1-2 and 3-4 pregnancies respectively. But there is no major difference by number of children, 

except that all women who reported no child born alive and about 27% of those with no children 

currently alive had a stillbirth in the last pregnancy. This is expected as women with no children 

alive were only interviewed if they had a stillbirth or had lost a child. No major differences are 

present by use of contraception and knowledge of family planning source.  

Surprisingly, stillbirths are higher in urban areas than rural areas (2.3% compared to 

1.3%). The Brong Ahafo region has the highest proportion of stillbirths, followed by the Eastern 

region (2.8% and 2.6% respectively), with the lowest rates in the Upper East and Western 

regions at 0.4%. The stillbirth rate appears to increase with education and wealth -1.0% among 

those with no education and 2.2% among those with a secondary education; and 1.6% among the 

poorest, compared to 2.4% among the richest; but these differences are not significant. There are 

no significant differences by religion and ethnicity, though the lowest stillbirth rate is among 

those in the Traditional religion groups and among the Grussi/Gruma ethnicity. Women with 
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higher media exposure also have a higher percentage of stillbirths (2.1% for watching television 

at least once a week compared to 1.1% for not at all). 

Multilevel logistic regression results 

Bivariate adjusted for clustering: The results from the multilevel logistic regression for 

pregnancy outcomes are shown in table 7G3 and 7G4. The random effects at the bottom of the 

tables show evidence of clustering at the cluster level. For the sample of women who had at least 

one ANC visit, the approximate intra class correlation (ICC) is 0.21 (variance at the cluster 

level/total variance = (0.863/(3.29+0.863)) = 0.863/ 4.153 = 0.208)). Most of the variation is 

however between individuals. The final model explains about 34% of the variation between 

clusters ((0.86 –0.57)/0.86) = 0.337). 

Table 7G3 shows the bivariate regression models. The results show that when clustering 

is accounted for, receiving higher quality of ANC is associated with lower odds of delivering a 

stillbirth. Compared to women who received lower quality of ANC (less than 8 services), those 

who received higher quality ANC (8 or all services) have about 40% lower odds of delivering a 

stillbirth. When the continuous quality of ANC measure is used, each unit increase in quality of 

ANC score is associated with a 15% decrease in the odds of delivering a stillbirth. The 

unadjusted models based on the full sample also shows that when only clustering is accounted 

for, attending any ANC and attending ANC four or more times are negatively associated with 

delivering a stillbirth, but frequency of ANC visits is not significantly associated with the 

pregnancy outcomes in the unadjusted model for the sample of women who had at least one 

ANC visit.  

Deliveries in health facilities and deliveries assisted by SBAs are associated with over 

two times higher odds of having a stillbirth, compared to deliveries outside health facilities and 
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those not by SBAs. Also deliveries in a government hospital or polyclinic and deliveries assisted 

by a doctor are more likely to result in stillbirths compared to deliveries in health centers, health 

posts,  private facilities, and at home; and deliveries by nurses and non-skilled providers; 

respectively. This is similar for ANC provider and facility.  

Not surprisingly reporting a pregnancy complication in the index pregnancy, having a 

past stillbirth, having a multiple gestation in the index pregnancy, and having any intervention 

during delivery (C/S, forceps delivery, blood transfusion and IV fluid) are all associated with 

higher odds of having a stillbirth –accounting for only clustering. Women who reported having a 

sibling who experienced a maternal death also have about six times higher odds of having a 

stillbirth, compared to other women. There is a small positive association between age and 

having a stillbirth. This difference is mainly for the older groups, with women 40 to 45years 

having about two times higher odds of delivering a stillbirth compared to those who are 25 to 

29years old. Women who have never married have over two times higher odds of having a 

stillbirth compared to those currently married. There is no significant association by number of 

pregnancies. 

 The higher stillbirths in urban regions are still seen when only clustering is accounted 

for, with urban residence being associated with about two times higher odds of delivering a 

stillbirth compared to rural residence in the unadjusted model. However, there is no significant 

difference by region when only clustering is accounted for. The associations between education 

and wealth with pregnancy outcome are also not significant; though still generally positive – 

higher odds of having a stillbirth with higher education and wealth.  

Multivariate adjusted for clustering: The results of the final multivariate models for 

women who attended ANC at least once are shown in table 7G4. Some variables related to health 
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service utilization are omitted from the final multivariate models because of strong correlations 

between them. For example, delivery by a SBA, the type of delivery provider, delivery in a 

health facility, and type of delivery health facility are very strongly correlated (about 99% of 

deliveries by SBAs occur in a health facility; and about 80% of deliveries by doctors are in 

government hospitals or clinics). Also, type of delivery facility and provider includes a dummy 

variable for delivery not by a doctor or nurse/midwife; and delivery not in a health facility which 

is collinear with the delivery in a health facility variable. To examine each of these in multilevel 

analysis, separate models were run with each of the delivery provider and facility variables and 

with them in two pairs – delivery by a SBA and type of delivery facility; and the delivery in a 

health facility and type of the delivery provider variables. In all cases, there was no significant 

difference for delivery by a SBA and delivery in a health facility in the full multivariate models, 

but the difference by type of delivery provider and type of facility were still present. When these 

two are included together only the difference by type of delivery facility was still present. For 

type of ANC provider and facility, none was significant in the final model and some observations 

were dropped because of perfect prediction for the other category (ANC outside a health facility 

category), so this was also dropped from the final multivariate model. Days spent in the health 

facility after delivery is not included because it is consequent to the outcome. Also, the only 

difference in the multivariate model is for those who did not deliver in a health facility compared 

to the others.  

The second column of table 7G4 shows the unadjusted multilevel logistic regression 

results for the variables included in the final models. The bivariate models are presented here for 

ease of comparison, but are the same as those for the sample restricted to women who attended 

had at least on ANC visit in table 7G3.  The first set of multivariate results excludes the delivery 
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provider and place, as well as whether the woman had any intervention during delivery. These 

are included in the second multivariate model. Because these are logistic models, the change in 

the size of the coefficient for quality of care in the two models cannot be examined as the effect 

of quality of care mediated by the delivery care, as part of the change is due to the change in the 

scale of the logit equation with the additional variables (Aneshensel 2013; Mood 2010). The two 

models are however presented to show the effect of quality of care in the two instances as well as 

the effect of the delivery variables. An intervening model which excludes the variable on 

whether the woman had an intervention during delivery is not shown because the results are 

essentially the same as that in the model including it.   

Net of other factors, higher quality of ANC is still significantly associated with better 

birth outcomes. Women who had higher quality of ANC have about 50% lower odds of 

delivering a stillbirth than those who received lower quality of ANC – even when the delivery 

factors are accounted for. There is no difference in the odds of delivering a stillbirth for 

deliveries by skilled and unskilled providers when other factors are accounted for. However, the 

difference by type of delivery facility is still present; with 64% and 75% lower odds of having a 

stillbirth for deliveries in a government health center/health posts and that in private facilities, 

respectively, compared to deliveries in government hospitals and polyclinics. Net of other 

factors, the odds of delivering a stillbirth is not different for deliveries in a government health 

center or health posts compared to that in private facilities; and for deliveries at home compared 

to deliveries in a government hospital or polyclinic. Having some intervention during delivery is 

associated with about two times higher odds of having a stillbirth.  

When other factors are accounted for, women who attended ANC four or more times 

have about 60% lower odds of having stillbirth compared to those who attended less than four 
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times, but the association with the type of ANC provider is not significant. Reporting a 

complication in the index pregnancy, a past stillbirth, and a multiple gestation are all associated 

with higher odds of delivering a stillbirth –controlling for other factors.  Also when other factors 

are controlled for, women who reported having a sibling who experienced a maternal death still 

have over five times higher odds of having a stillbirth, compared to other women. Age and 

gravidity are both not significant in the multivariate models. These were initially entered as 

categorical variables, but because none of the dummy variables was significant, the continuous 

variables were included just to capture any unmeasured characteristics related to them. Being 

never married is associated with about three times higher odds of having a stillbirth compared to 

currently married.  

A significant difference between the two multivariate models is seen in the effect of 

urban residence. Net of other factors including quality of ANC, urban residence is still associated 

with about two times higher odds of having a stillbirth. However, this difference is no longer 

significant when we include the delivery variables. The effect is also not significant when we 

exclude only the intervention during delivery variable. Education and wealth are not significantly 

associated with the pregnancy outcome in all the models. The odds of having a stillbirth do not 

also differ for most of the regions. The exceptions are the Eastern and Brong Ahafo regions, 

where women have over two and four times higher odds, respectively, of experiencing a stillbirth 

compared to women in the Greater Accra region.  

Mediation and moderation analysis:  This analysis sought to answer a number of 

questions. The first question, whether quality of ANC will be associated pregnancy outcomes net 

of other factors, is addressed by the results above. The second question,  whether the effect of 

quality of ANC will be mediated by delivery by a SBA,  requires a formal mediation analysis 
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using  Mackinnon’s  ‘ab’ product of coefficient method described in chapter 6. However, since 

use of SBA is not significant in the final model, it does not qualify as a potential mediator; the 

mediation analysis results in an insignificant mediated effect. Also, that the effect of quality of 

ANC is present net of type of delivery provider and facility, suggests that at least some of the 

effect of quality of ANC on pregnancy outcome is independent of delivery care. A third 

question, whether the effect of quality of care on pregnancy outcomes differs for women who use 

and those who do not use a SBA, was examined by including two interaction terms: ANC quality 

with delivery by a SBA, and ANC quality with type of delivery facility. Both interactions were 

not significant, suggesting the effect of ANC quality on pregnancy outcomes is not moderated by 

use of SBAs or the type of delivery facility. 15 

Another question of interest is whether quality of ANC mediates the effect urban 

residence and SES on birth outcomes. This question is irrelevant for SES in this analysis because 

the effects of these factors are not significant even in the bivariate models. It is however relevant 

for urban residence, which is significant in the bivariate models and the models excluding the 

delivery variables. The mediated effect by quality of care is however not significant. It is 

difficult to do the mediation analysis that involves all the delivery variables using the product of 

coefficients method which is suitable for binary mediators. When the mediation is done using the 

                                                 
15 If we assume that the quality of care a woman receives during ANC reflects the care she will receive during 
pregnancy then we could use the quality of ANC as a proxy for quality of delivery care and do the mediation 
analysis that was initially intended. This involves regressing SBA and the other predictors in the final model on 
quality of ANC and then using the coefficients for this and the model for pregnancy outcomes to do a mediation 
analysis  with  the  ‘ab’  method.  The  regression  on  quality  of  ANC  however  shows  that  SBA  is  only  marginally  
positively associated with quality of care (b=0.408  p=0.063) when the place of delivery is included in the model, 
and differences by type of provider are mainly between those who used a hospital and those who did not. When 
delivery facility is removed from the model, we find a positive association between delivery by a SBA and quality 
of ANC which gives a significant indirect effect of SBA through quality of care (ab=-0.152, p= 0.0077, ab/c =-
0.218). This is however not presented because while the assumption, may hold, it is problematic when one considers 
the temporal ordering of quality of ANC and use of SBA which makes a mediation of the effect of quality of ANC 
on pregnancy outcome through use of SBA more plausible than the reverse. 
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coefficients for each of the dummy variables, none of the individual mediated effects are 

significant. However, if we ignore the change in the scale of the logistic model with the addition 

of variables to the model and examine the change in the coefficients and the LR test when the 

delivery variables are added to the model (together), we find a significant amount of the urban 

effect is explained by the type of delivery provider and facility. Also, that the urban difference is 

not significant when the delivery variables are included together suggests they together explain 

at least some of the rural/urban difference. 

A related question is whether the effect of quality of care differs by place of residence 

and SES. The interaction terms for quality of ANC, with urban residence, education, and wealth 

were however all not significant. To examine if the effect of the socioeconomic factors differ by 

place of residence (used here as a proxy for health service availability), both education and 

wealth were interacted by urban residence and region, but none of these were significant.16 An 

interaction between wealth and education was also only marginally significant (p<0.1). This 

showed that the odds of having a stillbirth decreased with education among the poorest, but 

increased with education among the middle and richer women. There is however wide overlap in 

the confidence intervals. 

Propensity score results: The results from the propensity score analysis for the effect of 

quality of ANC are shown in table 7G5. The average treatment effects (ATE) from the model 

without and with the delivery variables are both significant at p< 0.05, though the coefficients 

are both very small. This suggests that among women with similar measured characteristics, 

receiving higher quality ANC does confer some benefit on the pregnancy outcome, albeit small. 

                                                 
16 When the regions are divided into rural and urban and entered as dummy variables, some are 
dropped out of the model because there are no observations in many of the categories and the rest are 
not significant 
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The propensity score analysis was also done for the effect of use of SBAs, but these are not 

presented because the effect was not significant for the final model, which is expected from the 

results of the logistic regression. The non-significant effect of use of SBAs in the final model is 

however important considering that women with complications that increase the risk of stillbirth 

are more likely to use SBAs.  

Additional sensitivity analysis 

Multilevel logistic regression for full sample and weighted single level logistic regression  

I also run the multilevel multivariate regression of pregnancy outcomes using the full 

sample. Here women who did not attend ANC are given a quality score of zero and the variable 

on ANC attendance (going for at least one ANC visit –coded 0 and 1) is included as an indicator 

variables. In addition, I run weighted single level logistic regressions on the pregnancy outcome 

using the restricted and full samples. These are all presented in appendix 7G1 for the final 

models and appendix 7G2 for the models containing all the predictors including those that do not 

improve the models. In the regression for the full sample attending ANC at least once is not 

significantly associated with pregnancy outcomes when other factors are accounted for, but 

attending four or more times is associated with lower odds of having a stillbirth, as in the sample 

restricted to women who attended some ANC. The rest of the results are generally consistent 

across the various models, samples, and analytic approaches. 

DISCUSSION 

This analysis examined the factors associated with stillbirths in Ghana using a nationally 

representative sample of women. A key question was whether quality of ANC has an effect on 

women’s  pregnancy  outcome, net of other factors. The results show that higher quality of ANC 

decreases the odds of having a stillbirth by almost half – after accounting for other factors 
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including delivery place and provider. The other health service factor associated with lower odds 

of having a stillbirth in the multivariate analysis is attending at least four ANC visits. As 

expected a complication in the index pregnancy, a multiple gestation, and a past stillbirth are all 

associated with a higher odds of having a stillbirth. These findings are generally consistent with 

findings from other studies including studies in Ghana (Engmann et al. 2012; Ha et al. 2012; 

Stringer et al. 2011). 

Even though ANC has always been one of the recommended strategies to improve 

maternal and perinatal health, its contribution to maternal mortality reduction has been 

challenged (Bullough et al. 2005; Guillermo Carroli et al. 2001). There is, however, evidence 

that certain antenatal interventions such as serologic screening for syphilis, iron supplementation, 

malaria treatment and prophylaxis, diagnoses and treatment of asymptomatic bacteriuria, blood 

pressure monitoring, anti-tetanus immunization, and prevention of mother-to-child transmission 

of HIV are effective, especially with regards to neonatal survival (Bergsjo and Villar 1997; 

Campbell and Graham 2006; Villar and Bergsjo 1997; World Health Organization 2003) This 

analysis provides additional evidence for the role of not just attending ANC, but good quality 

ANC in reducing stillbirths. The findings imply that if every woman who comes into contact 

with the health system during pregnancy is provided with the basic package of ANC services, it 

could substantially reduce the number of stillbirths in the country. Butta et al project that a basic 

package of antenatal interventions including periconceptional folic acid supplementation or 

fortification, prevention of malaria, and improved detection and management of syphilis during 

pregnancy; and basic and comprehensive emergency obstetric care could avert up to 45% of 

stillbirths; these are cost-effective interventions (Bhutta et al. 2011). 
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No national study in Ghana has examined the effect of quality of ANC on pregnancy 

outcomes. Some of the few studies with stillbirths as an outcome have however examined some 

of the antenatal services. One study based on surveillance data in the Brong Ahafo region, which 

had receipt of two tetanus doses during ANC as the only measure of ANC quality; found that 

women in lower wealth quintiles who were more likely to have a stillbirth were also more likely 

to receive lower quality ANC (two tetanus injections). They suggested the higher risk of 

stillbirths among the poor may be due to lower quality ANC, but did not directly model quality 

of ANC as a predictor of the pregnancy outcome (Ha et al. 2012). Another study, based on a 

survey of women presenting for antenatal care at a health facility in the Ashanti region, found 

that women who were not given malaria prophylaxis during ANC had higher odds of having a 

stillbirth in unadjusted models, but this was not significant in multivariate models. This study, 

however, also had biological markers including laboratory diagnoses of malaria and intestinal 

helminthes and folate and hemoglobin concentrations; and found higher odds of stillbirths with 

low folate, anemia, and malaria infection (Yatich et al. 2010).  Another facility based study 

examined the effects of some components of ANC, including screening for anemia and 

helminthes, tetanus vaccination, and nutritional supplements on adverse birth outcomes (which 

included stillbirths, preterm delivery, low birth weight, or small for gestational age). Some of the 

services were significant in bivariate models, but none was significant in their multivariate 

models. In this study only frequency of ANC attendance was significant in the final multivariate 

model (Asundep et al. 2013). Because they included several individual ANC content variables in 

the multivariate models, multicollinearity may have been a problem in this analysis, as the ANC 

content variables are likely to be correlated.  
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Like in this study, other studies did not find a significant effect of the trimester of first 

ANC visit, when other factors were accounted for (Asundep et al. 2013; Yatich et al. 2010). 

Other studies have however found lower odds of having a stillbirth with greater frequency of 

ANC visits (Asundep et al. 2013), though some find no effect, net of other factors (Yatich et al. 

2010). Ha et al found that higher frequency of ANC was associated with lower risk of 

antepartum stillbirth, but not intrapartum stillbirth, but did not account for quality of the ANC. 

The finding from this analysis that higher frequency of ANC is associated with lower risk of 

having a stillbirth may therefore be because the sample includes a higher proportion of 

antepartum stillbirths. We are however unable to draw this conclusion because the data does not 

include timing of the stillbirth in relation to the onset of labor.  

In unadjusted models in this analysis, delivery by a SBA or delivery in a health facility is 

significantly associated with higher odds of having a stillbirth compared to deliveries by non-

SBAs and deliveries outside a health facility, respectively. These associations are however not 

significant when other factors are accounted for. However, compared to deliveries in private 

facilities and lower tiered health facilities, deliveries in government hospitals or polyclinics are 

associated with higher odds of having a stillbirth, controlling for other factors. This finding is 

similar to that from another study that found higher odds of having a stillbirth among women 

who delivered in district and regional hospitals compared to those who delivered at home (Ha et 

al. 2012). These findings are not because delivery in health facilities or hospitals leads to poor 

outcomes, but because of selection: women at risk of stillbirths are more likely to deliver in 

health facilities, and even more likely to deliver in the higher tiered facilities and to be assisted 

by doctors during delivery. In Ghana doctors hardly assist in uncomplicated deliveries, and it is 

women with complications who are usually referred to the higher tiered health facilities, thus it is 
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difficult to ascertain the effect of these factors on pregnancy outcomes. However, if we assume 

that skilled delivery should improve outcomes even for women with complications (which is the 

expectation for maternal outcomes), then the non-significant effect of delivery by SBAs and in 

health facilities, net of other factors raise a number of questions: Are women with complications 

presenting so late that not much can be done for their babies and potentially themselves? Are 

health facilities not doing enough for these women? These are questions that cannot be answered 

with this analysis, but from my clinical experience in Ghana, discussions with colleagues, and 

review of health reports in Ghana, I can say it is a bit of both.  

The first reason for this assertion relates to the quality of ANC, the adequacy of the 

referral system, and delays in seeking skilled attendance. The measure of quality of ANC used in 

this analysis gives the impression that many women are receiving high quality ANC, but this is 

not so. For instance, a woman may have only one blood pressure measurement taken during 

ANC with no subsequent follow up, which results in women with preeclampsia not diagnosed 

until they present in labor with full blown eclampsia and a stillbirth. This applies to diagnoses of 

anemia and sickle cell disease, which are also risk factors for stillbirth. An initial blood test may 

not be followed up during antenatal visits until a woman has developed severe anemia or sickle 

cell crises with a stillbirth, at which stage she is referred to a higher level facility, where not 

much can be done for the fetus. Even when a fetus is alive at referral, the poor referral system 

increases the chance that the fetus will be dead by the time she reaches the referral facility. In a 

recent assessment of health facilities in Ghana, 46% of facilities reported not making any 

transportation arrangements for clients referred to higher facilities (Ghana Ministry of Health et 

al. 2011). This implies the burden of finding appropriate transportation is on the woman and her 

family, which further increases delays to reaching a facility where adequate care for the mother 
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and baby may be available. Some of these factors explain the higher stillbirths in government 

hospitals and polyclinics, which are the referral points for lower tiered government health 

facilities and private facilities. In addition, some women stay at home when they go into labor, 

and only go to the health facility when they have developed a complication like hemorrhage or 

even eclampsia; or have been in labor for so long that maternal exhaustion and fetal death is 

imminent because of obstructed labor.  At this point health facilities may not be able to offer 

much, especially with regards to saving the fetus. These suggest the broad indicator for coverage 

for use of SBAs may be misleading if we do not know at what point in time women decide to 

seek skilled attendance; and with too many of the situations described above health outcome 

indicators will continue to lag behind the coverage indicators. A useful question for the major 

national health surveys will be a question on at which point – from the onset of labor – women 

decide to go to a health facility for delivery. 

The second reason is based on the fact that many health facilities in Ghana including 

referral facilities are understaffed, underequipped, and lack basic drugs and supplies needed to 

avert maternal, fetal, and early neonatal deaths. Many maternal deaths that occur in facilities can 

be linked to delays in receiving timely adequate care even after arrival in health facilities; and 

this also applies to stillbirths (Issah, Nang-Beifubah, and Opoku 2011; Knight, Self, and 

Kennedy 2013). The population-to-doctor ratio in Ghana is about 10,032-to-1 nationally, but 

ranges from 3,712-to-1 in Accra, the national capital, to about 38,267-to-1 in the Upper West 

region. The population-to-midwife ratio though better is still inadequate –about 1,478-to-1 

nationally, but ranges from 1,160-to-1 in Accra, to 2,050-to-1 in the Northern region (Ghana 

Health Service 2012). The minimum threshold of  health workers to deliver essential maternal 

and child health services is 23 doctors, nurses and midwives per 10 000 population (Kinfu et al. 



 
 
 

191 

2009). There is also substantial shortage of adequately trained surgeons who can perform 

obstetrical procedures at first level-referral facilities (Abdullah et al. 2011). There has been a 

slight improvement in the population to doctor and midwife ratios  in the past few years; 

however patient loads have increased with the introduction of the National Health Insurance 

Scheme  – without a corresponding increase in health workers and capacity of health facilities 

(Ghana Health Service 2008, 2012; Witter, Kusi, et al. 2007). 

The 2011 Emergency Obstetric and Neonatal Care (EmONC) assessment found that only 

13 facilities in the country qualified as basic EmONC facilities ( i.e. have the capacity to perform 

seven signal functions  needed to manage the leading direct causes of maternal mortality); and 76 

qualified as comprehensive EmONC facilities (i.e. has the capacity to perform seven signal 

functions in addition to surgery and blood transfusion) (Ghana Ministry of Health et al. 2011; 

World Health Organisation et al. 2009). Health centers are supposed to function as basic 

EmONC facilities. But of the 509 health centers in the country providing delivery services, only 

two qualified as basic EmONC facilities (Ghana Ministry of Health et al. 2011). Essential drugs 

like antibiotics and Magnesium Sulphate and blood transfusion services, which are needed for 

managing the  leading causes of maternal and fetal deaths in the country are lacking in many 

health facilities (Ghana Ministry of Health et al. 2011; Gumanga et al. 2011; Issah et al. 2013) 

There are also deficits in the management of labor including inadequate use of partographs and 

non-use of recommended treatments (Gans-Lartey et al. 2013; Ghana Ministry of Health et al. 

2011). For example, while the recommended treatment for eclampsia is Magnesium Sulphate, 

the EmONC assessment found that only 16% of facilities had exclusively used Magnesium 

Sulphate for the treatment of eclampsia in the three months prior to the survey; 60% used 

diazepam which is not the drug of choice.  
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There are instances where women in labor are admitted with a live fetus and deliver a 

stillbirth after several hours because the only midwife on duty was inundated with too many 

cases and could not monitor each woman carefully, and so did not detect when the baby went 

into distress; or the only fetal monitor in the unit was broken hence women could not be 

adequately monitored. Worse still, a diagnoses of fetal distress can be made, but it takes several 

hours before the mother is able have a caesarian section in the referral hospital because there are 

several other emergency cases waiting to have a caesarian section in the only theatre in the 

hospital, with one doctor and one anesthetist on duty.  Stillbirths caused by negligence and 

incompetence of health providers cannot be ruled out. Though fresh stillbirths are more common 

than one will expect, they are hardly mentioned in health service reports. 

The  other factors positively associated with having a stillbirth – a complication in the 

index pregnancy, multiple gestation, and a past stillbirth are the known risk factors for stillbirths 

(Edmond et al. 2008; J. E. Lawn et al. 2009; Joy E Lawn et al. 2009; Di Mario, Say, and Lincetto 

2007; McClure et al. 2009). Prolonged and obstructed labor, hypertensive  disorders, diabetes, 

anemia, and infections are major risk factors for stillbirths in developing countries (Joy E Lawn 

et al. 2009; McClure et al. 2009). These are all captured under the variable on reporting a 

complication during the pregnancy. Multiple gestations also tend to increase the risks for both 

maternal and fetal complications. Though the exact mechanisms for past stillbirths are not clear, 

placental insufficiency is thought to play a role. An adverse pregnancy outcome increases the 

chances of adverse outcomes in subsequent pregnancies. Prevention of stillbirths is therefore said 

to have a multiplicative effect, as it not only ensures the survival of the fetus in the index 

pregnancy, but also reduces the chances of future stillbirths (Joy E Lawn et al. 2009). A past 

miscarriage was not associated with having a stillbirth in this analysis, likely because the 
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etiologies of early pregnancy losses are different from that of late pregnancy losses. Prior 

abortion was only positively associated with having a stillbirth in the unadjusted model –the 

association is not significant when other factors are controlled for. A facility based study in 

Ghana also found higher odds of having stillbirth among women who had a prior induced 

abortion –net of other factors (Yatich et al. 2010).  This association was attributed to the fact that 

dilation and curettage, which is the common abortion method used in Ghana, including by 

unqualified personnel, may lead to cervical incompetence, hence higher risk of late pregnancy 

losses.  

Other identified risk factors for still birth are age and gravidity (Joy E Lawn et al. 2009; 

Di Mario et al. 2007; McClure et al. 2009). Maternal age younger than18 years is thought to 

increase the risk factors of having a stillbirth because of increased risk of complications like 

obstructed labor; and age greater than 35 years through increased risk of congenital anomalies 

(Joy E Lawn et al. 2009). The effect of primigravidity (first pregnancies) and grand multiparty (> 

4 prior pregnancies) are also thought to be through increased risk of complications (Joy E Lawn 

et al. 2009). In this analysis, both age and parity are not significant when other factors are 

accounted for. The effect of older age is seen in the bivariate analysis, but disappears in the 

multivariate model. This may because some of the variables like a complication in the index 

pregnancy explain all of its effects. Among the few studies in Ghana that have looked at 

stillbirth, the effects of age and parity have not been consistent. Ha et al found a higher risk of 

both antepartum and intrapartum stillbirths among women older than 35 years, compared to 

those 25 to 29 years but no increased risk for those younger than 20 years in multivariate 

analysis (Ha et al. 2012). Most however found no effect of age (Asundep et al. 2013; Engmann et 

al. 2012; Yatich et al. 2010). Like this study, other studies did not find an effect of gravidity or 
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parity on pregnancy outcomes (Asundep et al. 2013; Yatich et al. 2010); though some found 

higher odds of stillbirths among  primigravid women (Engmann et al. 2012; Ha et al. 2012).  

Marital status is not a known risk factor for stillbirth, but in this analysis, being never 

married is associated with higher odds of having a stillbirth, compared to those currently 

married. One other study had similar findings (Yatich et al. 2010). Age and parity are potential 

explanatory factors in unadjusted models; but the effect is also significant in the multivariate 

models that control for age and parity, suggesting the role of other factors, including access and 

quality of delivery care, which are not adequately captured by the models. Yatich et al (2010) 

found that women who were single had fewer ANC visits, were less likely to receive malaria 

prophylaxis, and more likely to have low folate and hemoglobin levels.  

The strong significant association between reporting a sibling who experienced a 

maternal death and having a stillbirth is one that to my knowledge has not been reported 

elsewhere. It is unclear what may be accounting for this association, but possible reasons include 

the familial component of some risk factors for both maternal deaths and stillbirths like 

hypertension. It may also be a factor of poor access to good quality health care by women with 

siblings who may have been affected by similar contextual factors. In addition, since a woman 

has to have a female sibling for her to experience a maternal death, women reporting siblings 

who experienced a maternal death may over represent women from large families, who may be 

more likely to have large families themselves – a risk factor for stillbirths. The number of 

women in this sample with a sibling who experienced a maternal death is small; but the 

consistent strong effect in the multivariate models suggest this association is likely not spurious. 

More studies are needed to understand the underlying process, but this finding adds to the 
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evidence on the strong relationship between risk factors for adverse maternal and fetal outcomes 

and the utility of examining stillbirths as a measure of adequacy of maternal care. 

Studies in high income countries show socioeconomic differentials in stillbirths, but these 

differentials are more common for intrapartum stillbirths than antepartum stillbirths (Flenady, 

Koopmans, et al. 2011; Guildea et al. 2001; J. E. Lawn et al. 2009; Joy E Lawn et al. 2009; Sutan 

et al. 2010). Few studies have however explicitly examined socioeconomic differentials in low 

income countries (Ha et al. 2012). Like this study, none of the studies in Ghana found an effect 

of education. But for one, none also found an effect of wealth. Even the univariate distributions 

from the DHSs which report perinatal mortality find no clear relationship between perinatal 

mortality  and  women’s  level  of  education  or  household  wealth  status. The only study that found 

some socioeconomic differentials in stillbirths was that by Ha et al. This is also the only study 

that examined antepartum and intrapartum stillbirths separately. They found that women in the 

poorest wealth groups had the highest risk for intrapartum stillbirths, but there was no 

association between antepartum stillbirths and wealth.  The non-significant effect of SES in this 

and the other studies in Ghana may therefore be because we were unable to distinguish between 

antepartum and intrapartum stillbirths. The stronger effect of wealth on intrapartum than 

antepartum stillbirths is said to be because antepartum stillbirths have more multifactorial causes 

that may have a genetic component and may be unrelated to use of health services (Flenady, 

Koopmans, et al. 2011; Flenady, Middleton, et al. 2011; Guildea et al. 2001; Ha et al. 2012; 

Spong, Reddy, and Willinger 14; Sutan et al. 2010). However, recent evidence suggests better 

access to quality antenatal and delivery care has the potential to decrease both antepartum and 

intrapartum stillbirths (Bhutta et al. 2011, 2014).  
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There are other potential reasons for the non-significant effects of SES. One of these is 

that their effects may be suppressed by the opposite effects of their intervening factors. For 

example, higher education may be associated with older age at first birth which increases the 

odds of having some complication that may result in a stillbirth. On the other hand, women with 

more education are more likely to use and receive higher quality care which decreases the risk of 

having a stillbirth. This is suggested by the effect of wealth: In the unadjusted model the richest 

group of women has higher odds of having a stillbirth than the poorest; however when other 

factors are accounted for the estimate is reversed. The estimates for wealth are however not 

significant for all the models which limits any strong inference based on this. Another hypothesis 

is that the effect of SES depends on health service availability. I tried to examine this by 

including interaction terms for place of residence with education and wealth. None of these 

interactions were however significant, decreasing support for this last hypothesis. Better 

measures of access are however needed to fully test this hypothesis.  

The association between place of residence and birth outcomes is another finding worth 

noting. Rural areas are said to  account for a larger proportion of stillbirths globally, and 

especially in SSA (Cousens et al. 2011). The findings from the GMHS however shows that while 

rural areas have a larger absolute number of stillbirths (potentially because of higher fertility), 

the proportion of all births that result in a stillbirth is higher in urban areas than rural areas 

(Ghana Statistical Service et al. 2009). For example using all births in the preceding five years in 

the GMHS gives a SBR of 30.6 per 1000 pregnancies (68/2222) for urban and 16.5 per 1000 

pregnancies (78/4,738) for rural areas. This is reflected in this analysis which is restricted to the 

last birth in the preceding five years, with a crude stillbirth rate of 23 per 1000 for urban areas 

and 13 per 1000 for rural areas. In the bivariate models accounting for only clustering, we also 
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see urban residence is significantly associated with a higher risk of stillbirth than rural residence. 

However, when delivery provider and place of delivery are added to the model the urban effect is 

no longer significant. When the model is built sequentially starting with urban residence, the 

odds ratio for urban residence changes slightly with the addition of the ANC variables to the 

model, but remains significant. While this change suggests some effect of ANC, the magnitude 

of this change cannot be taken directly as the amount of the effect that is mediated by ANC 

because of the change in the scale of a logistic model with the addition of variables to the model. 

Also, since the urban effect is still significant, any mediated effect will only be partial; and the 

formal mediation analysis here showed the effect of urban residence that was through quality of 

care was not significant. However, that the urban effect is no longer significant with the addition 

of the delivery variables suggest the type of delivery assistant and place of delivery accounts for 

a significant effect of the urban difference. This is the same even when we do not account for 

intervention during delivery. From the last chapter and from other studies we know women in 

urban areas are more likely to use skilled providers and health facilities for delivery. The result 

here therefore suggest that women in urban areas may have higher biological or other risk factors 

for having a stillbirth, but this is completely explained by care during delivery. The effect of 

delivery by a SBA is not significant by itself in the final model, but together with the type of 

health facility, they explain away the urban difference. One interpretation of this is that if 

deliveries in health facilities were not as high as they are in urban areas, the risk of stillbirths will 

have been much higher. 

The regional differences are more difficult to explain. In the bivariate analysis, Brong 

Ahafo and Eastern region have the highest rates of stillbirths. The difference from the other 

regions is however not significant when only clustering is accounted for; but become significant 



 
 
 

198 

when we control for various factors including quality of ANC and place of delivery. This also 

suggests some factors in the model may be suppressing the regional effect such that the 

differences are only seen when these factors are controlled for. These factors include quality of 

ANC and delivery provider as the regional differences are seen with only these variables in the 

model with region. Nonetheless, that the regional differences are still present with all the 

predictors in the model also suggest some other factors not included in the model, but which 

differ between regions are important for pregnancy outcomes. Quality of delivery care and 

accessibility to health facilities are potential factors, though I have no evidence to suggest quality 

of delivery care or access to health services are worse of in Brong-Ahafo and Eastern region than 

the other regions. The prior chapters suggest a complex interplay of factors at the level of the 

region. For example, net of other factors, both Eastern region and Brong Ahafo region do not 

significantly differ from Greater Accra region in use of ANC and SBAs. The differences are 

therefore unlikely to be due to differential use of maternal health services. Differential quality is 

however plausible, since we find some regional differences in quality of ANC, but better 

measures of quality for both antenatal and delivery care  are needed to adequately examine this.  

These regional differences present an area for further research. 

Limitations and strengths  

This analysis has a number of limitations. The first relates to the accuracy of reporting for 

still births. Stillbirths rates from surveys are said to be underestimates due to misreporting 

(Cousens et al. 2011; Ghana Statistical Service et al. 2009). Also, the definition of stillbirths used 

in the GMHS (and also the DHSs) includes only pregnancies that are of seven months duration 

or more. This excludes very early stillbirths which further underestimates the proportion of 

stillbirths in the sample. The different classifications used for stillbirths is a recognized problem 
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in analysis of stillbirths and there have been  recent calls on the need to count every stillbirth 

starting at 22 weeks gestation, as is done in more developed countries (Cousens et al. 2011; 

Lawn et al. 2014). Counting only pregnancy losses from seven months is however consistent 

with the 28 week cut off recommended for international comparisons (Cousens et al. 2011). In 

addition, the still birth rate from this analysis, which looks at only the last birth (because the 

quality of ANC questions were only asked of this birth) of about 17 per 1000 pregnancies is an 

underestimate, when compared to 21 per 1000 births when all births in the preceding five years 

are used (Ghana Statistical Service et al. 2009). This is because all live births in the preceding 

five years will include multiple births for some women especially those with short 

interpregnancy intervals, who are also more likely to have stillbirths (Ghana Statistical Service et 

al. 2009). This should however not significantly affect the results as the purpose of the analysis is 

not to provide estimates of the stillbirth rate, but to examine associations, and controlling for past 

stillbirths helps account for other pregnancies in the survey period that may have resulted in 

stillbirths. 

The other limitations relates to the lack of data on some variables that are related to the 

pregnancy outcomes and the dependent variables. The first of these is the lack of data on whether 

the stillbirth was antepartum or intrapartum. The proportion of antepartum  and intrapartum 

stillbirths from other studies range from about 40% to 60% and 15% to 40% respectively in 

different settings (Joy E Lawn et al. 2009). A study in the Brong Ahafo region in Ghana found  

about 53% of stillbirths were antepartum, 38% intrapartum, and  9% unclassified from  missing 

data (Ha et al. 2012). Thus, this sample likely includes a good mix in antepartum and intrapartum 

still births. Examining antepartum and intrapartum stillbirths separately is important because 

some of the determinants are different, with more antenatal determinants for antepartum 
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stillbirths and delivery determinants for intrapartum stillbirths (Ha et al. 2012; J. E. Lawn et al. 

2009). The findings regarding the effect of ANC utilization and quality from this analysis are 

more consistent with findings for antepartum stillbirths, which may be an indication of a larger 

proportion of antepartum stillbirths in the sample.  

Data on pregnancy duration is also available for only stillbirths, thus pregnancy duration 

is not examined as a predictor in the analysis. This should however not be a major problem 

because, though prematurity is a risk factor for stillbirths, it is an intervening factor; there are 

usually other factors antecedent to prematurity, which indirectly affect the occurrence of 

stillbirths. Thus prematurity by itself is not a cause of stillbirths, and accounting for the 

antecedent factors (captured by the variables on pregnancy risk factors) may be more important. 

Sex of the infant is also not controlled for in this analysis because it is missing for all the 

stillbirths. Other studies have found a higher rate of stillbirths for male infants (Ha et al. 2012), 

though others find but no effect (Engmann et al. 2012). Other risk factors missing from this data 

are use of alcohol and smoking during pregnancy. Studies in Ghana have however suggested 

these are very rare (Ha et al. 2012; Yatich et al. 2010). For instance, Yatich et al found none of 

the women in their sample smoked and less than two percent consumed alcohol – they did not 

state if this included during pregnancy. Another limitation is the problem of selection for place 

and type of delivery assistant, which could not be addressed in this analysis. Selection is also a 

potential problem for receipt of good quality care; less so than the delivery care. The propensity 

score analysis however showed that even when women are matched on observed characteristics, 

there is still a significant effect of quality of ANC, albeit smaller. This small effect is potentially 

due to the limited ability of the measure of quality of ANC to discriminate on different levels of 
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quality – discussed in detail in chapter 5. Other limitations that apply to all the analysis in the 

dissertation are discussed in the next chapter.  

The study has several strengths. Notable among them is that it is the first study to 

examine the factors associated with pregnancy outcomes in Ghana using nationally 

representative data. Because, only women who had a live birth are asked the maternal health 

questions in the usual DHS, such analysis is not possible with the DHS data. But it is possible 

with the GMHS, and though the GMHS data has been around for a while, not many researchers 

have taken advantage of it. The restriction of the sample to women who had at least one ANC 

was necessary to examine the effect of quality of ANC. While this restriction may decrease the 

generalizability of the study, this represents over nine in ten women in Ghana. Understanding the 

determinants of birth outcomes in this population is important because this is a potentially more 

accessible population hence will be easier to target for interventions. Furthermore, the sensitivity 

analysis suggests the findings are not significantly different for the full sample and are 

potentially generalizable to all women of childbearing age in the country. This study addresses a 

gap in the maternal health literature, which is the dearth of quantitative studies on the 

relationships between process and outcome measures of quality of maternal health care. Other 

strengths that apply to all the analysis are presented in the next chapter. 

Conclusions 

This study finds that quality of ANC is important for pregnancy outcomes in Ghana, net 

of use of delivery services. It adds to the evidence that good quality ANC is essential for good 

pregnancy outcomes. Pattinson et al projected that if by 2015, 99% coverage is reached in 68 

priority countries with a package of interventions, including advanced antenatal care and 

emergency obstetric care “up  to  1.1  million  (45%)  third-trimester stillbirths, 201,000 (54%) 
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maternal  deaths,  and  1.4  million  (43%)  neonatal  deaths  could  be  saved  per  year…”(Pattinson et 

al. 2011:1610). Ghana is close to achieving the 99% coverage for use of ANC, but has a long 

way to go in terms of delivering the essential package of antenatal interventions and providing 

emergency obstetric services. The recent lancet stillbirth series called for countries  “with  third  

trimester stillbirth rates of less than five per 1000 total births to eliminate all preventable 

stillbirths and close equity gaps by 2020, and for all other countries to reduce stillbirth rates by at 

least  50%  by  2020”(Goldenberg et al. 21; Lawn et al. 2014:5). The priority conditions identified 

for interventions include pregnancy induced hypertension, antepartum hemorrhage, maternal 

infections such as syphilis, malaria, and HIV; and obstetric risk conditions such as multiple 

pregnancy and abnormal lie (Lawn et al. 2014). These can be effectively addressed through good 

quality antenatal and delivery care. Thus countries in SSA, which bear the greatest burden of 

stillbirths, need to step up efforts to improve quality of ANC to reduce the burden of stillbirths. 
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CHAPTER 8: LIMITATIONS, STRENGTHS, IMPLICATIONS, 
RECOMMENDATIONS, & CONCLUSIONS 

  

LIMITATIONS AND STRENGTHS 
Limitations and strengths that are specific to particular chapters have been discussed in 

the relevant chapters. In this section, I discuss general limitations of the dissertation. 

The first limitation is that the analyses are based on cross-sectional data, which limits 

causal inference. Also, the data, especially for the WHS, are missing important variables that 

may be related to the dependent and some of the independent variables. Of note is the absence of 

data on objective measures of physical and financial accessibility which were discussed in 

chapter 6. The omission of these variables from the analysis may lead to omitted variable bias, 

hence problems of endogeneity and unobserved heterogeneity (Aneshensel 2013; Treiman 2009). 

This is likely a bigger problem with the WHS analysis than the GMHS. The other source of 

endogeneity – simultaneity or reverse causation may be less of a problem for the focal 

relationships  as  it  is  highly  unlikely  that  quality  of  ANC  will  lead  to  one’s  SES or place of 

residence; or use of SBAs (or the pregnancy outcome) will cause the quality of ANC for the 

index  pregnancy  or  lead  to  one’s  SES  or  place  of  residence.  The  reverse are however more 

plausible, which increases confidence in causal inference based on the temporal ordering of the 

events. Simultaneity may be more of a problem for other variables such as frequency of ANC, as 

the quality of care one receives during an initial visit may influence the decision to go for 

subsequent visits (Adjiwanou and LeGrand 2013).  

Recall and social desirability bias are also potential limitations since the variables are all 

based on self-report. The period of recall, which may be up to five years for some, could affect 

the precision of reporting the maternal health services received, as well as other experiences 

during pregnancy. Other studies have however suggested that women have relatively good recall 
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of maternal health events in this time window (Nikiéma et al. 2009). On the problem of social 

desirability women may report they received the services because they know they are expected to 

have received them, which may lead to overestimation of the ANC quality and use of SBAs –

potentially more for some groups of women than others. For instance, the higher quality of ANC 

and use of SBAs with education could be because more highly educated persons are more likely 

to remember whether or not they received antenatal services or used a SBA; or report they 

received the services because they know they should have received them. This is a limitation that 

cannot be ruled out, but the consistency of the effects of education suggests it has some 

important influence beyond differential recall. There are also potentially problems in even 

identifying who provided antenatal care or assisted the delivery as some have suggested women 

identify providers by their uniforms, which may not be accurate in discriminating, for example, a 

male doctor from a male nurse or even a male auxiliary nurse (Hussein et al. 2005).  

Another limitation of the dissertation is that the datasets used are quite old and may not 

accurately reflect current conditions. These datasets were however chosen because of their 

advantages over other available national data sets.  I used the WHS dataset was because it is the 

only dataset available for Ghana that contains measures of maternal health as well as those 

related to patient experience of care. These variables however did not turn out as useful as 

expected. The GMHS also has an advantage over most other data with maternal health 

indicators. As discussed earlier, the GMHS collects information on use of maternal health 

services from all women with a birth (live or otherwise) in the preceding five years, unlike the 

other surveys that collect this information from only women with a live birth. This restriction is 

important to note because excluding women with stillbirths may lead to excluding women who 

are least likely to use antenatal and delivery services and to receive good quality care. The 
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limitations of the datasets for this dissertation point to the limitations of most studies based on 

nationally representative data for developing countries. Furthermore, the purpose of the study is 

to examine theoretically informed relationships, which should not be substantially different at 

different time points for the same population. Moreover, other data show the maternal health 

indicators have not changed substantially from the time of these surveys. In addition, the use of 

data based on a nationally representative sample of women from Ghana and Burkina Faso at two 

different time points, helps to validate and improve the generalizability of the findings.  

The restriction of the main samples to women who had at least one ANC visit could 

potentially reduce the generalizability of the findings. But this was necessary to examine the 

determinants and effects of quality of ANC. It also enabled me to assess the determinants of use 

of SBAs and pregnancy outcomes among women who come into contact with the health system 

during pregnancy, and if these were consistent with findings for the general population of 

women of reproductive age. Understanding the significant factors in this population is important 

because this is a more accessible population, which will be easier to target for interventions. In 

addition, this restricted sample represents over 90% of pregnant women in Ghana and about 80% 

of pregnant women in Burkina Faso. Furthermore, most of the factors that predict the quality of 

ANC and use of SBAs also predict attending ANC at least once. Thus, the effects found in the 

analysis with the restricted samples may be larger in a sample that also includes women who did 

not attend ANC. Few of these larger effect sizes are seen in the supplementary analysis with the 

full sample; the significance and direction of the associations are, however, generally consistent 

across the two samples, implying the findings from the restricted sample are potentially 

generalizable to women of reproductive age with at least one past pregnancy in Ghana and 

Burkina Faso.  
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Other strengths of the dissertation are that, the analyses are based on rigorous methods, 

with several supplemental analyses as sensitivity tests to check the robustness of the findings. 

The analysis uses multilevel modeling to account for the hierarchical nature of the data. Since 

most of the few prior studies on quality of ANC and pregnancy outcomes, and most of the many 

studies on the determinants of use of maternal health services do not account for the clustering in 

their data, the non-significant effects of predictors in this analysis that have been found to be 

significant in other analyses may be due to underestimation of the standard errors in those 

analysis (Hox 2010; Stephenson et al. 2006b). Though the multilevel regressions are unweighted, 

the results are consistent with the weighted single level regression results (and at worst 

underestimate the significance and effect sizes in the population) – more so for the GMHS data 

and less for the WHS datat.  The findings therefore apply well to at least the over 9 in 10 women 

in Ghana who attend ANC at least once during pregnancy. The GMHS also has more maternal 

health related variables which allows for several factors to be accounted for, hence reducing 

omitted variable bias and unobserved heterogeneity. In addition, unlike other analysis that 

examine predictors without examining how the predictors may be related to each other in the 

causal pathway, this analysis starts with some theories of how the predictors interact to produce 

the final outcome and uses mediation and moderation analysis to examine total, indirect, direct 

and conditional effects.  Each chapter addresses a specific gap in the maternal health literature, 

and they together extend the literature on quality of care and maternal health seeking behavior 

and pregnancy outcomes. The strengths of analysis specific to particular chapters have been 

addressed in those chapters. 
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IMPLICATIONS AND RECOMMENDATIONS 
First, that most women come into contact with the health system (i.e., go for at least one 

ANC visit) during pregnancy implies there is a window of opportunity for reaching women with 

the relevant information and services to improve maternal and fetal health. This includes helping 

them to prepare for skilled delivery care. The gap in ANC and use of SBAs therefore suggests a 

failure in the system to maximize the contact with women during pregnancy.  

Second, that the disparities in quality of ANC by SES are not all due to differential 

utilization of health services implies women of lower SES attending the same amount of ANC 

may be receiving lower quality care – potentially even within the same health facilities. This 

lends support to problems within the health system causing the disparities in maternal outcomes. 

In addition, that most of the differentials in quality of care by place of residence are explained by 

SES, but not the reverse suggests that while quality of care may be generally low, higher quality 

of care is available to certain groups of women.  

Third, that quality of ANC is a significant predictor of use of SBAs suggests improving 

quality of antenatal is a potential approach to increasing use of SBAs. Although, the mediation 

analysis does not provide strong support for the hypotheses that quality of ANC mediates the 

rural/urban and SES differentials in use of SBA, that SES and place of residence (when SES is 

not accounted for) are both associated with quality of care and use of SBAs makes them potential 

mediators. Considering the weaknesses in the quality of ANC measure, the mediating role of 

quality of ANC for the effect of SES and place of residence cannot be ruled out. In addition, 

there is other support for the mediating role of quality of ANC in the differentials by the type of 

ANC facility and provider, and even for the country differences. These findings suggest reducing 

disparities in quality of ANC could potentially reduce disparities in use of SBAs.  
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Fourth, the significant positive effect of quality of care on pregnancy outcomes net of the 

delivery provider and facility implies: improved quality of ANC will not only increase coverage 

and reduce disparities in use of SBAs, but it will also have direct impact on fetal and potentially 

maternal outcomes. In addition, increasing use of SBAs may not result in the expected 

improvement in maternal and fetal outcomes if it does not go concurrently with an increase in the 

quality of antenatal and also delivery care.  

Fifth, the non-significant effect of use of SBAs on pregnancy outcomes suggests that the 

broad indicator for coverage for use of SBAs may be misleading, if we do not know at what 

point in time women decide to seek skilled attendance (considering the issues of selection). If a 

large number of women are seeking skilled care only after complications develop, and are not 

presenting early enough, such that not much can be done for them, the health outcome indicators 

will continue to lag behind the coverage indicators. While survey questions asking women who 

assisted their delivery and where it occurred are useful, it will also be useful to know at what 

point women seek and receive skilled assistance. 

There has been a big emphasis on improving coverage for maternal health services, with 

relatively less emphasis on the quality of care women receive. Increasing coverage for use of 

services is obviously important, and this partly involves increasing access to maternal health 

services. But use of services will not result in the desired outcomes if it is not associated with 

receipt of good quality services. Thus, there is a greater need to maximize the quality of the 

encounter women have with the health system during pregnancy. In addition, good quality care 

from prior encounters with the health systems will increase the likelihood of future use of 

services, when there is the need. The findings from this dissertation therefore calls for more 

similar or more efforts to improve quality of maternal health services as for improving coverage 



 
 
 

209 

for use of maternal health services. Interventions to improve quality of care should include 

efforts to increase general quality of maternal health care as well as targeted efforts to increase 

quality of maternal health care for rural, poor, and illiterate women. Improving quality of ANC 

will help increase early identification and management of pregnancy complications as well as 

timely use of skilled delivery services, which will help reduce maternal and fetal mortality and 

morbidity. Improving basic quality of care provided to rural, poor, and low educated women is 

also a potential point of intervention for reducing the rural/urban and SES differences in use of 

SBAs. In addition, improving the quality of care provided at the existing facilities is a potentially 

more feasible approach in the short term than increasing accessibility. This is not to say 

improving access should not be a priority. However, a little more distant facilities that provide 

good quality care may be more useful than many facilities providing poor care. As others have 

suggested, women are willing to travel a little further to access good quality care.   

The analysis shows that women who receive ANC from the health centers and other 

lower level government health facilities are more likely to receive low quality of ANC. Since 

low SES women are more likely to use the health centers and other lower level health facilities, 

improving the quality of care provided in these facilities will help reduce the SES disparities in 

quality of care. A first step towards improving quality of care in these lower level facilities is to 

provide the basic equipment needed to provide the essential services. A second step is refresher 

trainings for providers at these facilities to remind them of the essential components of ANC, 

why they need to provide specific antenatal services, and how they can provide these services 

efficiently. Training should be followed by effective monitoring and supervision. Monitoring and 

supervision should also be extended to private facilities to ensure they are providing effective 

ANC. These strategies will help ensure women do not present late in labor with unsalvageable 
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conditions that could have been managed. In addition, there should be efforts within health 

facilities to ensure lower SES women are not receiving lower quality of care because of cost, 

lack of knowledge, lack of assertiveness, or other reasons. Other things that should be high on 

the  country’s  priorities  include  better  approaches  to  attract,  retain, and motivate health workers, 

especially in the rural areas, and the development of better health infrastructure. 

That the timing and frequency of ANC visits explain some of the differentials in quality 

of ANC imply efforts to encourage women to start ANC visits early and attend the recommended 

number of times should be continued.  It is however frustrating to health workers, when women 

who have gone for several ANC visits present in labor in very bad conditions due to 

complications that were present early in the pregnancy, but were not picked up during antenatal 

care. To paraphrase the words of a colleague working in one of the regional hospitals in Ghana 

who was very frustrated at the fact that women who had attended ANC presented in labor with 

eclampsia with their blood pressure checked only once: ANC has become a social obligation 

where women go to say hello to health workers and go home. Furthermore, many health workers 

spend more time filling out their reports at ANC visits (to show that they have reached all 

eligible women in their target areas); than actually interacting with the women. Such attitudes 

and behaviors need to change if coverage gains are going to translate into health gains for 

women. While documentation is important, a shift from monitoring focused on coverage 

indicators to actually examining the quality of care women receive, will go a long way to reduce 

the rural/urban and SES differentials in use of SBAs and also improve maternal and fetal 

outcomes. This analysis did not have the required data to examine the role of quality of delivery 

care. But there is evidence elsewhere to suggest poor quality of delivery care is also contributing 

to high intrapartum stillbirths and maternal deaths (Friberg et al. 2010; J. E. Lawn et al. 2009). A 
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call for greater efforts to improve quality of maternal health services from antenatal through 

delivery to postnatal care is therefore not out of place.  

A final recommendation from this dissertation relates to the limited data required to fully 

understand maternal health seeking behavior. The measure of quality of ANC used in this 

analysis is based on the variables used to assess quality of ANC in the major national surveys; 

and these are the only variables that can be used as proxies for quality of maternal health care in 

these surveys. This measure however has many limitations including not capturing other 

dimensions of quality, and even as a process measure. In addition, other intervening factors like 

perceived need and perceived accessibility could not be adequately examined due to the lack of 

data. These suggest the need for the development and incorporation of better measures of actual 

and perceived quality of maternal health services, and perceived need and accessibility (both 

physical and economic) of health services, into surveys that have maternal health seeking 

behavior as an objective, including the Demographic and Health Surveys. Such data will enable 

better assessment of the intervening processes to better understand the mechanisms by which 

more distal factors like SES and place of residence affect use of maternal health services. The 

development and incorporation of these measures in surveys will provide the data to examine 

why we continue to have disparities in use of SBAs. Knowing the mediators of the distal 

determinants is important because these are more amenable to change. In addition, the important 

intervening factors may be different in different populations. Thus, it is by knowing which 

intervening factors are important in different context that we can develop better interventions to 

reduce disparities and increase use of SBAs and improve maternal health outcomes. 
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CONCLUSIONS 

Three gaps have been identified in the efforts to reduce maternal mortality in SSA: a 

coverage gap for skilled attendance at delivery; a quality gap for institutional delivery; and an 

equity gap for coverage for skilled attendance (Friberg et al. 2010).  These also apply to fetal 

deaths. But, the equity gap is not just with respect to coverage, but also to quality. This equity 

gap in quality may be driving both the low coverage for skilled attendance, and high maternal 

mortality. For ANC, there is a very small coverage gap in SSA, as many women go for an ANC 

visit at some point during pregnancy. But there is a gap in quality of ANC, which may be easier 

to address, and could potentially decrease the coverage and equity gaps for skilled attendance at 

delivery. Reducing the quality gap for both antenatal and delivery care is essential to preventing 

the large number of maternal and fetal deaths in SSA. Most countries in SSA are not on track to 

achieve the MDG5, and will need to set new targets and deadlines for reducing maternal 

mortality. There are also new targets to reduce stillbirths by half and close equity gaps by 2020 

(Goldenberg et al. 21; Lawn et al. 2014). If countries in SSA are to achieve the goals of reducing 

maternal deaths and stillbirths, improving quality of both antenatal and delivery care needs to be 

given greater priority on their agendas. 

This dissertation aimed to advance understanding of how distal factors affect maternal 

health and health seeking behavior: by examining the links between place of residence and SES, 

quality of care, use of skilled birth attendants, and pregnancy outcomes. It also sought to extend 

the evidence to advocate for and develop targeted interventions to improve quality of maternal 

health services, as a means of reducing disparities and improving maternal outcomes. Even 

though the analysis does not provide conclusive evidence for the relationship between place of 

residence and SES; quality of care; use of skilled birth attendants; and maternal and fetal 
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outcomes; it shows that quality of ANC is important for skilled attendance and fetal outcomes; 

and adds to the little research we have on the topic. Hopefully, this work will help stimulate 

more research to understand the important and changeable factors mediating the effects of the 

distal determinants of use of maternal health services. I also hope that it will extend the 

conversation from one of general poor quality of maternal health care in SSA, to that of 

disparities in quality of maternal health care. I have come up with more questions than answers 

in working on this dissertation: this work is just the beginning of greater enquiry into these 

issues.  
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The first letter refers to data set –G for GMHS and W for WHS; subsequent number and letters 

refers to their sequence in a chapter 
 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig1: Conceptual model 
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Fig 1: An integrated framework for examining determinants of use of maternal health services and pregnancy outcomes 
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Chapter 4 figures and tables 
 

Fig4G1: Flow chart for deriving analytic sample for GMHS 
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Fig4W1A: Flow chart for deriving analytic sample for pooled WHS sample

 

Fig4W1B: Flow chart for deriving analytic sample for WHS by country 
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Table 4G1: Sample Distribution, Ghana Maternal Health Survey (GMHS), 2003 

 
Full analytic sample, N=5,042 

 
Women with at least one antenatal care visit, N=4,868 

 
Unweighted  

 
Weighted 

 
Unweighted  

 
Weighted 

Variables N %   Proportion [95% C.I] 
 

N %   Proportion [95% C.I] 
Geographic location 

             Setting 
               Rural 3,115 61.8 

 
0.657 0.627 0.687 

 
2,967 61.0 

 
0.648 0.617 0.679 

  Urban 1,927 38.2 
 

0.343 0.313 0.373 
 

1,901 39.1 
 

0.352 0.321 0.383 
     Large city 664 13.2 

 
0.100 0.081 0.120 

 
654 13.4 

 
0.103 0.082 0.123 

     Small city 115 2.3 
 

0.023 0.007 0.039 
 

113 2.3 
 

0.024 0.007 0.040 
     Town 1,148 22.8 

 
0.220 0.187 0.253 

 
1,134 23.3 

 
0.226 0.192 0.259 

Region 
                Greater Accra 636 12.6 

 
0.095 0.079 0.111 

 
619 12.7 

 
0.095 0.080 0.111 

   Central 441 8.8 
 

0.099 0.082 0.116 
 

429 8.8 
 

0.099 0.083 0.116 
   Western 382 7.6 

 
0.082 0.063 0.100 

 
371 7.6 

 
0.082 0.064 0.101 

   Volta 407 8.1 
 

0.092 0.068 0.116 
 

389 8.0 
 

0.092 0.067 0.117 
   Eastern 744 14.8 

 
0.116 0.102 0.130 

 
724 14.9 

 
0.117 0.103 0.131 

   Ashanti 855 17.0 
 

0.186 0.162 0.211 
 

837 17.2 
 

0.189 0.165 0.214 
   Brong Ahafo 496 9.8 

 
0.115 0.097 0.133 

 
486 10.0 

 
0.117 0.099 0.135 

   Northern 541 10.7 
 

0.137 0.104 0.171 
 

491 10.1 
 

0.131 0.097 0.165 
   Upper east 303 6.0 

 
0.047 0.036 0.057 

 
298 6.1 

 
0.048 0.037 0.058 

   Upper west 237 4.7 
 

0.030 0.021 0.039 
 

224 4.6 
 

0.030 0.021 0.038 
R3M regions 

                Other regions 2,807 55.7 
 

0.602 0.571 0.633 
 

2,688 55.2 
 

0.598 0.567 0.629 
   R3m region 2,235 44.3 

 
0.398 0.367 0.429 

 
2,180 44.8 

 
0.402 0.371 0.433 

 
Socioeconomic variables 

             Highest Education 
                None 1,697 33.7 

 
0.341 0.307 0.375 

 
1,588 32.6 

 
0.330 0.296 0.364 

   Primary 1,109 22.0 
 

0.220 0.203 0.238 
 

1,072 22.0 
 

0.221 0.202 0.239 
   Middle/JSS 1,830 36.3 

 
0.366 0.338 0.395 

 
1,804 37.1 

 
0.375 0.345 0.404 

   Secondary/SSS/ higher 406 8.1 
 

0.072 0.061 0.083 
 

404 8.3 
 

0.075 0.063 0.086 
   Mean years education (SD) 5,042 5.1 (4.39) 

 
5.021 4.711 5.330 

 
4,868 5.2 (4.39) 

 
5.130 4.815 5.444 

Household wealth index 
                Poorest 1,097 21.8 

 
0.214 0.183 0.245 

 
1,024 21.0 

 
0.207 0.177 0.236 

   Poorer 994 19.7 
 

0.215 0.190 0.239 
 

943 19.4 
 

0.210 0.186 0.235 
   Middle 951 18.9 

 
0.202 0.180 0.224 

 
930 19.1 

 
0.204 0.182 0.227 

   Richer 995 19.7 
 

0.198 0.177 0.220 
 

976 20.1 
 

0.203 0.181 0.224 
   Richest 1,005 19.9 

 
0.171 0.151 0.191 

 
995 20.4 

 
0.176 0.155 0.197 
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Table 4G1 continued              
Variables N %   Proportion [95% C.I] 

 
N %   Proportion [95% C.I] 

Household head Female 
                No 3,790 75.2   0.751 0.730 0.772 

 
3,650 75.0   0.749 0.727 0.771 

   Yes 1,252 24.8   0.249 0.228 0.270 
 

1,218 25.0   0.251 0.229 0.273 
Religious affiliation 

                Catholic 686 13.6 
 

0.136 0.115 0.157 
 

661 13.6 
 

0.136 0.115 0.158 
   Methodist/Presbyterian 662 13.1 

 
0.140 0.124 0.157 

 
652 13.4 

 
0.144 0.127 0.161 

   Pentecostal/Charismatic 1,476 29.3 
 

0.280 0.261 0.299 
 

1,444 29.7 
 

0.283 0.264 0.302 
   Other Christian 832 16.5 

 
0.167 0.151 0.184 

 
810 16.6 

 
0.168 0.152 0.185 

   Moslem 886 17.6 
 

0.183 0.149 0.217 
 

863 17.7 
 

0.183 0.150 0.217 
   Traditional/other 500 9.9 

 
0.093 0.075 0.112 

 
438 9.0 

 
0.085 0.069 0.101 

Ethnicity 
                Akan 2,238 44.4 

 
0.463 0.425 0.501 

 
2,197 45.1 

 
0.471 0.432 0.509 

   Ga/Dangme/Guan 521 10.3 
 

0.091 0.071 0.112 
 

504 10.4 
 

0.092 0.071 0.112 
   Ewe 641 12.7 

 
0.121 0.098 0.144 

 
615 12.6 

 
0.120 0.097 0.143 

   Mole-Dagbani/Hausa 604 12.0 
 

0.130 0.095 0.165 
 

583 12.0 
 

0.131 0.096 0.166 
   Grussi/Gruma 580 11.5 

 
0.109 0.076 0.141 

 
534 11.0 

 
0.103 0.072 0.134 

   Other/4missing 458 9.1 
 

0.086 0.064 0.107 
 

435 8.9 
 

0.084 0.063 0.105 
 
Reproductive variables 

             Age in years 
                15-19yrs 247 4.9 

 
0.049 0.042 0.056 

 
236 4.9 

 
0.049 0.042 0.056 

   20-24 915 18.2 
 

0.183 0.169 0.196 
 

891 18.3 
 

0.185 0.171 0.198 
   25-29 1,176 23.3 

 
0.229 0.216 0.243 

 
1,138 23.4 

 
0.230 0.216 0.244 

   30-34 1,115 22.1 
 

0.225 0.213 0.237 
 

1,082 22.2 
 

0.226 0.213 0.238 
   35-39 913 18.1 

 
0.182 0.171 0.194 

 
881 18.1 

 
0.182 0.171 0.194 

   40-49yrs 676 13.4 
 

0.132 0.121 0.142 
 

640 13.2 
 

0.128 0.118 0.139 
   Mean (SD) 5,042 30.5(7.37) 

 
30.487 30.242 30.732 

 
4,868 30.5 (7.34) 

 
30.426 30.183 30.670 

Marital status 
                Currently married 3,633 72.1 

 
0.718 0.697 0.738 

 
3,510 72.1 

 
0.718 0.697 0.739 

   Cohabitating 687 13.6 
 

0.141 0.125 0.156 
 

666 13.7 
 

0.141 0.125 0.157 
   Previously married 364 7.2 

 
0.071 0.062 0.079 

 
347 7.1 

 
0.070 0.061 0.078 

   Never married 358 7.1 
 

0.071 0.062 0.079 
 

345 7.1 
 

0.071 0.062 0.080 
Age at first union a 

                Less than 19years 2,445 48.5 
 

0.493 0.473 0.514 
 

2,337 48.0 
 

0.488 0.467 0.509 
   19 or more years 2,239 44.4 

 
0.436 0.416 0.455 

 
2,186 44.9 

 
0.441 0.421 0.461 

   Never in a union 358 7.1 
 

0.071 0.062 0.079 
 

345 7.1 
 

0.071 0.062 0.080 
   Mean (SD) 4,684 18.9(4.03) 

 
18.808 18.614 19.002 

 
4,523 19.0 (4.03) 

 
18.871 18.674 19.069 
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Table 4G1 continued             
Variables N %   Proportion [95% C.I] 

 
N %   Proportion [95% C.I] 

No. of pregnancies (Gravidity) 
               1-2 1,669 33.1 

 
0.323 0.307 0.339 

 
1,629 33.5 

 
0.327 0.311 0.343 

   3-4 1,549 30.7 
 

0.312 0.297 0.327 
 

1,506 30.9 
 

0.316 0.301 0.332 
   5plus 1,824 36.2 

 
0.365 0.348 0.382 

 
1,733 35.6 

 
0.357 0.340 0.374 

   Mean (SD) 5,042 4.0(2.44) 
 

3.989 3.903 4.075 
 

4,868 3.9 (2.42) 
 

3.945 3.864 4.026 
No. of children born (Parity) 

                No children born alive 22 0.4 
 

0.004 0.002 0.006 
 

19 0.4 
 

0.004 0.002 0.005 
   1-2 2,072 41.1 

 
0.405 0.388 0.421 

 
2,028 41.7 

 
0.410 0.393 0.427 

   3-4 1,513 30.0 
 

0.303 0.289 0.317 
 

1,471 30.2 
 

0.306 0.292 0.320 
   5plus 1,435 28.5 

 
0.289 0.272 0.306 

 
1,350 27.7 

 
0.280 0.264 0.296 

   Mean (SD) 5,042 3.5 (2.26) 
 

3.509 3.419 3.599 
 

4,868 3.4 (2.23) 
 

3.458 3.374 3.543 
No. of children alive  

                No children  alive 78 1.6 
 

0.015 0.012 0.019 
 

71 1.5 
 

0.015 0.011 0.018 
   1-2 2,246 44.6 

 
0.439 0.422 0.457 

 
2,200 45.2 

 
0.446 0.429 0.463 

   3-4 1,573 31.2 
 

0.316 0.302 0.331 
 

1,526 31.4 
 

0.319 0.304 0.334 
   5plus 1,145 22.7 

 
0.229 0.214 0.244 

 
1,071 22.0 

 
0.221 0.206 0.236 

   Mean (SD) 5,042 3.1(1.98) 
 

3.131 3.057 3.204 
 

4,868 3.1 (1.96) 
 

3.089 3.019 3.159 
Ever used contraception 

                No 1,899 37.7 
 

0.385 0.356 0.414 
 

1,780 36.6 
 

0.374 0.345 0.403 
   Yes 3,143 62.3 

 
0.615 0.586 0.644 

 
3,088 63.4 

 
0.626 0.597 0.655 

Currently using contraception 
                No 3,792 75.2 

 
0.757 0.740 0.774 

 
3,638 74.7 

 
0.752 0.734 0.769 

   Yes 1,250 24.8 
 

0.243 0.226 0.260 
 

1,230 25.3 
 

0.248 0.231 0.266 
Know family planning source 

                No 2,376 47.1 
 

0.470 0.447 0.494 
 

2,270 46.6 
 

0.465 0.441 0.489 
   Yes 2,666 52.9 

 
0.530 0.506 0.553 

 
2,598 53.4 

 
0.535 0.511 0.559 

Prior pregnancies 
             Ever had a miscarriage 
                No 4,233 84.0 

 
0.845 0.833 0.858 

 
4,077 83.8 

 
0.844 0.831 0.856 

   Yes 809 16.1 
 

0.155 0.142 0.167 
 

791 16.3 
 

0.156 0.144 0.169 
Ever induced abortion 

                No 4,265 84.6 
 

0.852 0.837 0.866 
 

4,101 84.2 
 

0.848 0.833 0.864 
   Yes 777 15.4 

 
0.148 0.134 0.163 

 
767 15.8 

 
0.152 0.136 0.167 

Ever had a stillbirth 
                No 4,748 94.2 

 
0.943 0.935 0.950 

 
4,585 94.2 

 
0.943 0.936 0.951 

   Yes 294 5.8 
 

0.057 0.050 0.065 
 

283 5.8 
 

0.057 0.049 0.064 
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Table 4G1 continued              
Variables N %   Proportion [95% C.I] 

 
N %   Proportion [95% C.I] 

Ever had stillbirth/miscarriage 
                No 4,000 79.3 

 
0.800 0.787 0.814 

 
3,853 79.2 

 
0.799 0.785 0.813 

   Yes 1,042 20.7 
 

0.200 0.186 0.213 
 

1,015 20.9 
 

0.201 0.187 0.215 
Sibling had a maternal death 

                No 4,956 98.3 
 

0.981 0.977 0.986 
 

4,783 98.3 
 

0.981 0.977 0.985 
   Yes 86 1.7 

 
0.019 0.014 0.023 

 
85 1.8 

 
0.019 0.015 0.023 

 
Index(last) Pregnancy 

             pregnancy complication 
                No 3,956 78.5 

 
0.797 0.783 0.810 

 
3,818 78.4 

 
0.796 0.782 0.810 

   Yes 1,086 21.5 
 

0.203 0.190 0.217 
 

1,050 21.6 
 

0.204 0.190 0.218 
Serious preg. complication 

                No 4,149 82.3 
 

0.834 0.822 0.846 
 

3,996 82.1 
 

0.832 0.820 0.844 
   Yes 893 17.7 

 
0.166 0.154 0.178 

 
872 17.9 

 
0.168 0.156 0.180 

Caesarian delivery  
               No 4,694 93.1 

 
0.934 0.926 0.943 

 
4,522 92.9 

 
0.932 0.923 0.941 

   Yes 348 6.9 
 

0.066 0.057 0.074 
 

346 7.1 
 

0.068 0.059 0.077 
Pregnancy duration  

               Born Alive 4,957 98.3 
 

0.983 0.979 0.988 
 

4,791 98.4 
 

0.985 0.981 0.989 
   7 months 13 0.3 

 
0.002 0.001 0.003 

 
13 0.3 

 
0.002 0.001 0.004 

   8 months 10 0.2 
 

0.002 0.001 0.003 
 

7 0.1 
 

0.001 0.000 0.002 
   9 months 58 1.2 

 
0.012 0.008 0.015 

 
53 1.1 

 
0.011 0.007 0.014 

   10 months 4 0.1 
 

0.001 0.000 0.002 
 

4 0.1 
 

0.001 0.000 0.002 
 
Main outcomes 

             Delivery by SBA 
                No 2,147 42.6 

 
0.445 0.413 0.477 

 
1,992 40.9 

 
0.427 0.395 0.459 

   Yes 2,895 57.4 
 

0.555 0.523 0.587 
 

2,876 59.1 
 

0.573 0.541 0.605 
Delivery in health facility 

                No 2,186 43.4 
 

0.45 0.42 0.487 
 

2,029 41.7 
 

0.437 0.404 0.469 
   Yes 2,856 56.6 

 
0.55 0.51 0.578 

 
2,839 58.3 

 
0.563 0.531 0.596 

Pregnancy outcome 
                Born alive 4,957 98.3 

 
0.983 0.979 0.988 

 
4,791 98.4 

 
0.985 0.981 0.989 
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   Born dead(Stillbirth) 85 1.7 
 

0.017 0.012 0.021 
 

77 1.6 
 

0.015 0.011 0.019 
 
Table 4G1 continued              
Variables N %   Proportion [95% C.I] 

 
N %   Proportion [95% C.I] 

Antenatal Care (ANC) variables 
             ANC attendance 
                No 174 3.5 

 
0.036 0.026 0.045 

          Yes 4,868 96.6 
 

0.964 0.955 0.974 
 

4,868 100.0 
    ANC quality of care score 

                7 or less 
       

1,901 39.1 
 

0.391 0.364 0.418 
   8 or 9 

       
2,967 61.0 

 
0.609 0.582 0.636 

   Mean (SD) 
       

4,868 7.4 (1.52) 
 

7.406 7.322 7.490 
No. of ANC visits 

                1-3 visits 
       

990 20.3 
 

0.202 0.184 0.221 
    Four or more 

       
3,878 79.7 

 
0.798 0.779 0.816 

    Mean(SD) 
       

4,868 5.8 (2.75) 
 

5.756 5.626 5.885 
Trimester of first ANC visit 

                First trimester 
       

2,688 55.2 
 

0.549 0.529 0.568 
   Second trimester 

       
1,992 40.9 

 
0.413 0.396 0.431 

   Third trimester 
       

181 3.7 
 

0.036 0.030 0.042 
   Don't know 

       
7 0.1 

 
0.002 0.000 0.003 

Where ANC took place 
                Gov't health facility b 
       

4,119 84.6   0.853 0.829 0.877 
        Gov't hospital or polyclinic 

       
2,200 45.2 

 
0.453 0.413 0.492 

        Other Gov't facility 
       

1,919 39.4 
 

0.400 0.361 0.439 
   Only Private facility/maternity home 

      
703 14.4 

 
0.140 0.116 0.164 

   Home/other/DK 
       

46 0.9 
 

0.007 0.005 0.010 
Highest trained ANC provider 

                Doctor 
       

1,006 20.7 
 

0.194 0.176 0.213 
   Nurse 

       
3,743 76.9 

 
0.785 0.766 0.803 

   All others 
       

119 2.4 
 

0.021 0.015 0.026 
Reason for seeking ANC 

                For checkup 
       

4,044 83.1 
 

0.831 0.817 0.846 
   For a  problem/9missing               824 16.9   0.169 0.154 0.183 
Notes: a This is for only women who have been in a union so does not add up to the full sample  
JSS= Junior secondary School. SSS=Senior Secondary School 
b  refers to people who had some ANC from a government facility but 98% were exclusively in a government facility. 
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Table 4W1: Sample Distribution, World Health Survey (2003), N=2,005 

 Ghana  Burkina Faso  Total p-value for 
country diff. Variables N Percent  N Percent  N Percent 

Total  703 100   1,302 100   2,005 100   Geographic location 
            Setting 
                 Rural 457 65.01 

  
826 63.44 

  
1,283 63.99 

       Urban 246 34.99 
  

476 36.56 
  

722 36.01 
  Socioeconomic variables 

            Education 
              No formal schooling 244 34.71 

  
1,080 82.95 

  
1,324 66.03 

 
*** 

  Some formal schooling 459 65.29 
  

222 17.05 
  

681 33.97 
       Less than primary sch. 108 15.36 

  
88 6.76 

  
196 9.78 

       Primary school completed 315 44.81 
  

72 5.53 
  

387 19.30 
       Some Secondary sch. 36 5.12 

  
62 4.76 

  
98 4.89 

  Mean years of education(SD) 703 4.75 (4.84)    1,302 1.26 (3.31) 
 

2,005 2.48 (4.25) 
 Wealth index 

               Poorest 116 16.50 
  297 22.81 

  
413 20.60 

 
*** 

   Poorer 186 26.46 
  591 45.39 

  
777 38.75 

     Middle 86 12.23 
  173 13.29 

  
259 12.92 

     Richer 164 23.33 
  147 11.29 

  
311 15.51 

     Richest 151 21.48 
  94 7.22 

  
245 12.22 

     Mean score on index (SD) 703 5.25 (2.71) 1,302 4.01 (2.20) 
 

2,005 4.44 (2.46) 
 Type of occupation 

                Not working for pay 85 12.09 
  856 65.75 

  
941 46.93 

 
*** 

    Professional 40 5.69 
  26 2.00 

  
66 3.29 

      Service/sales 242 34.42 
  203 15.59 

  
445 22.19 

      Agricultural worker 336 47.80 
  217 16.67 

  
553 27.58 

  Reproductive Health variables 
            Age in years 
                18-19 9 1.28 

  
87 6.68 

  
96 4.79 

 
*** 

    20-29 283 40.26 
  

687 52.76 
  

970 48.38 
      30-39 287 40.83 

  
402 30.88 

  
689 34.36 

      40-49yrs 124 17.64 
  

126 9.68 
  

250 12.47 
      Mean (SD) 703 31.52 (7.09)   1,302 28.54 (7.15) 

 
2,005 29.58 (7.27) 

 Marital status 
                Currently married 572 81.37 

  1,211 93.01 
  

1,783 88.93 
 

*** 
    Never married/Cohabiting 63 8.96 

  46 3.53 
  

109 5.44 
      Separated/widowed/divorced 68 9.67 

  45 3.46 
  

113 5.64 
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Table 4W1 continued 
            Number of births 
                None 153 21.76 

  
50 3.84 

  
203 10.12 

 
*** 

    1-2 186 26.46 
  

531 40.78 
  

717 35.76 
      3-4 163 23.19 

  
360 27.65 

  
523 26.08 

      5 or more 201 28.59 
  

361 27.73 
  

562 28.03 
      Mean (SD) 703 3.04 (2.61)   1,302 3.34 (2.30) 

 
2,005 3.24 (2.41) 

 Health status 
            Diagnosed with a chronic condition 

               No 591 84.07 
  

979 75.19 
  

1,570 78.30 
 

*** 
    Yes 112 15.93 

  
323 24.81 

  
435 21.70 

  Self-Rated Health Status 
                Very good(1) 261 37.13 

  
308 23.66 

  
569 28.38 

 
*** 

    Good 283 40.26 
  

685 52.61 
  

968 48.28 
      Moderate 133 18.92 

  
259 19.89 

  
392 19.55 

      Bad 23 3.27 
  

48 3.69 
  

71 3.54 
      Very bad(5) 3 0.43 

  
2 0.15 

  
5 0.25 

      Mean (SD) 703 1.90 (0.85) 1,302 2.04 (0.77) 
 

2,005 1.99 (0.80) 
 Other 

            Satisfaction with Health system  
                Very dissatisfied (1) 11 1.56 

  27 2.07 
  

38 1.90 
 

*** 
    Fairly dissatisfied 44 6.26 

  55 4.22 
  

99 4.94 
      Neither satisfied 107 15.22 

  140 10.75 
  

247 12.32 
      Fairly satisfied 310 44.10 

  852 65.44 
  

1,162 57.96 
      Very satisfied (5) 231 32.86 

  228 17.51 
  

459 22.89 
      Mean (SD) 703 4.00 (0.93)   1,302 3.92 -0.790 

 
2,005 3.95 -0.85 

 Any health system encounter 
           

*** 
  Yes 569 80.94 

  
780 59.91 

  
1,349 67.28 

       Outpatient visit in the last five years 326 46.37 
  

376 28.88 
  

702 35.01 
       Inpatient visit in the last five years 243 34.57 

  
404 31.03 

  
647 32.27 

     No 134.00 19.06 
  

522 40.09   
656 32.72 

  For those with a health system encounter            Rating of travel time to health facility               Inpatient            
*** 

      Very bad(1) 22 9.36 
  

14 3.69 
  

36 5.86 
        Bad 34 14.47 

  
34 8.97 

  
68 11.07 

        Moderate 41 17.45 
  

85 22.43 
  

126 20.52 
        Good 100 42.55 

  
211 55.67 

  
311 50.65 

        Very good (2) 38 16.17 
  

35 9.23 
  

73 11.89 
        Mean (SD) 235 3.42 (1.19) 379 3.58 (0.91)    614 3.52 (1.03) 
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Table 4W1 continued             
   Outpatient 

           
*** 

      Very bad(1) 47 14.33 
  

37 9.05 
  

84 11.40 
        Bad 59 17.99 

  
70 17.11 

  
129 17.50 

        Moderate 54 16.46 
  

126 30.81 
  

180 24.42 
        Good 118 35.98 

  
149 36.43 

  
267 36.23 

        Very good (2) 50 15.24 
  

27 6.60 
  

77 10.45 
        Mean (SD) 328 3.20 (1.30) 409 3.14 (1.07)   737 3.17 (1.18) 

  
Main outcomes 

            Skilled birth attendant 
               No 318 45.23 

  
590 45.31 

  
908 45.29 

     Yes 385 54.77 
  

712 54.69 
  

1,097 54.71 
  Health facility delivery 

               No 337 47.94 
  

605 46.47 
  

942 46.98 
     Yes 366 52.06 

  
697 53.53 

  
1,063 53.02 

  ANC attendance 
               No 55 7.82 

  
279 21.43 

  
334 16.66 

 
*** 

   Yes 648 92.18 
  

1,023 78.57 
  

1,671 83.34 
   

ANC variables             
ANC quality of care score 

               0 10 1.54 
  

63 6.16 
  

73 4.37 
 

*** 
   1 69 10.65 

  
440 43.01 

  
509 30.46 

     2 226 34.88 
  

391 38.22 
  

617 36.92 
     3 343 52.93 

  
129 12.61 

  
472 28.25 

    Mean (SD) 648 2.39 (0.74) 1,023 1.57 (0.79) 
 

1,671 1.89 (0.87) 
 No. of ANC visits 

               1-3 visits 156 24.07 
  

618 60.41 
  

774 46.32 
 

*** 
    Four or more 492 75.93 

  
405 39.59 

  
897 53.68 

      Mean (SD) 648 5.83 (3.02) 1,023 3.52 (2.24) 
 

1,671 4.42 (2.80) 
 Most frequent ANC provider 

               Doctor 103 15.90 
  

196 19.16 
  

299 17.89 
 

*** 
   Nurse 529 81.64 

  
738 72.14 

  
1,267 75.82 

     All others 16 2.47     89 8.70     105 6.28     
Notes: The ANC variables are for those who attended ANC at least once, hence sum up to 1,671 
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227 

Table 5G1:  Mean ANC quality of care for each group for women who attended at least one ANC, GMHS, N = 4,868 
Variable N   Mean [95% C.1] 
Overall 4,868  7.41 7.32 7.49 
ANC variables 

     No. of ANC visits 
        1-3 visits 990 

 
6.60 6.41 6.79 

    Four or more 3,878 
 

7.61 7.54 7.68 
Trimester of first ANC visit 

        First trimester 2,688 
 

7.59 7.51 7.68 
   Second trimester 1,992 

 
7.26 7.16 7.36 

   Third trimester 181 
 

6.31 5.97 6.66 
   Don't know 7 

 
5.97 4.92 7.02 

Where ANC took place 
        Gov't health facility only/combine 4,119 

 
7.44 7.35 7.53 

        Gov't hospital or polyclinic 2,200 
 

7.73 7.65 7.81 
        Other Gov't facility 1,919 

 
7.12 6.96 7.27 

   Only Private facility/maternity home 703 
 

7.33 7.16 7.49 
   Home/other/DK 46 

 
4.91 3.96 5.85 

Highest trained ANC provider 
        Doctor 1,006 

 
7.73 7.63 7.83 

   Nurse 3,743 
 

7.35 7.25 7.44 
   All others 119 

 
6.59 6.10 7.08 

Reason for seeking ANC 
       For checkup 4,044 

 
7.37 7.28 7.46 

  For a  problem/9missing 824 
 

7.57 7.45 7.70 
Geographic location 

     Setting 
        Rural 2,967 

 
7.24 7.13 7.36 

   Urban 1,901 
 

7.71 7.62 7.79 
      Large city 654 

 
7.65 7.49 7.81 

      Small city 113 
 

7.40 7.22 7.57 
      Town 1,134 

 
7.77 7.65 7.88 

Region 
        Greater Accra 619 

 
7.19 6.99 7.39 

   Central 429 
 

7.63 7.44 7.82 
   Western 371 

 
8.25 8.07 8.44 

   Volta 389 
 

6.73 6.33 7.13 
   Eastern 724 

 
7.35 7.15 7.55 

   Ashanti 837 
 

7.72 7.56 7.88 
   Brong Ahafo 486 

 
7.68 7.43 7.93 

   Northern 491 
 

6.67 6.43 6.90 
   Upper east 298 

 
7.54 7.29 7.78 

   Upper west 224 
 

7.27 7.05 7.49 
R3M regions 

        Other regions 2,688 
 

7.35 7.23 7.47 
    R3m region 2,180 

 
7.49 7.38 7.60 

Socioeconomic variables 
     Highest Education 
        None 1,588 

 
7.03 6.88 7.17 

   Primary 1,072 
 

7.36 7.24 7.47 
   Middle/JSS 1,804 

 
7.71 7.61 7.80 

   Secondary/SSS/higher 404 
 

7.74 7.58 7.89 
 
 
    

  
       



 
 
 

228 

Table 5G1 continued 
Household wealth index 

        Poorest 1,024 
 

6.85 6.65 7.05 
   Poorer 943 

 
7.26 7.12 7.39 

   Middle 930 
 

7.53 7.41 7.65 
   Richer 976 

 
7.63 7.50 7.75 

   Richest 995 
 

7.84 7.75 7.93 
Household head Female 

        No 3,650 
 

7.36 7.26 7.45 
   Yes 1,218 

 
7.55 7.44 7.66 

Religious affiliation 
        Catholic 661 

 
7.43 7.22 7.64 

   Methodist/Presbyterian 652 
 

7.58 7.43 7.72 
   Pentecostal/charismatic 1,444 

 
7.57 7.47 7.67 

   Other Christian 810 
 

7.38 7.24 7.52 
   Moslem 863 

 
7.27 7.12 7.42 

   Traditional/other 438 
 

6.89 6.59 7.18 
Ethnicity 

        Akan 2,197 
 

7.77 7.68 7.86 
   Ga/Dangme/Guan 504 

 
7.10 6.89 7.31 

   Ewe 615 
 

7.09 6.89 7.30 
   Mole-Dagbani/Hausa 583 

 
6.96 6.77 7.16 

   Grussi/Gruma 534 
 

7.06 6.73 7.39 
   Other/4missing 435 

 
7.26 7.05 7.46 

Reproductive Health variables 
     Age in years 
        15-19yrs 236 

 
7.34 7.12 7.56 

   20-24 891 
 

7.47 7.33 7.60 
   25-29 1,138 

 
7.44 7.31 7.57 

   30-34 1,082 
 

7.38 7.25 7.51 
   35-39 881 

 
7.49 7.36 7.62 

   40-49yrs 640 
 

7.20 7.06 7.35 
Marital status 

        Currently married 3,510 
 

7.42 7.34 7.51 
   Cohabitating 666 

 
7.18 6.95 7.41 

   Previously married 347 
 

7.52 7.27 7.77 
   Never married 345 

 
7.58 7.39 7.76 

Age at first union 
        Less than 19years 2,337 

 
7.35 7.24 7.46 

   19 or more years 2,186 
 

7.44 7.35 7.53 
   Never in a union 345 

 
7.58 7.39 7.76 

No. of pregnancies ever had (Gravidity) 
       1-2 1,629 
 

7.46 7.35 7.57 
   3-4 1,506 

 
7.41 7.29 7.53 

  5plus 1,733 
 

7.35 7.25 7.45 
No. of children ever born (Parity) 

       No children born alive 19 
 

7.26 6.52 8.01 
   1-2 2,028 

 
7.51 7.41 7.61 

   3-4 1,471 
 

7.39 7.28 7.50 
   5plus 1,350 

 
7.28 7.15 7.40 

No. of children alive  
        No children  alive 71 

 
7.09 6.59 7.58 

   1-2 2,200 
 

7.51 7.41 7.61 
   3-4 1,526 

 
7.38 7.27 7.48 

   5plus 1,071 
 

7.25 7.13 7.38 
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Table 5G1 continued             
Ever used contraception 

        No 1,780 
 

7.01 6.88 7.15 
   Yes 3,088 

 
7.64 7.57 7.71 

Currently using contraception 
        No 3,638 

 
7.30 7.21 7.39 

   Yes 1,230 
 

7.73 7.62 7.83 
Know family planning source 

        No 2,270 
 

7.27 7.16 7.38 
   Yes 2,598 

 
7.52 7.43 7.62 

Prior pregnancies 
     Ever had a miscarriage 
        No 4,077 

 
7.40 7.31 7.49 

   Yes 791 
 

7.42 7.28 7.56 
Ever induced abortion 

        No 4,101 
 

7.37 7.27 7.46 
   Yes 767 

 
7.63 7.52 7.75 

Ever had a stillbirth 
        No 4,585 

 
7.41 7.32 7.49 

   Yes 283 
 

7.35 7.17 7.54 
Ever had stillbirth/miscarriage 

        No 3,853 
 

7.41 7.32 7.50 
   Yes 1,015 

 
7.40 7.28 7.53 

Sibling had a maternal death 
        No 4,783 

 
7.40 7.32 7.49 

   Yes 85 
 

7.57 7.25 7.89 
Index Pregnancy 

     Pregnancy complication 
        No 3,818 

 
7.38 7.29 7.47 

   Yes 1,050 
 

7.51 7.39 7.63 
Serious pregnancy complication 

       No 3,996 
 

7.36 7.27 7.45 
   Yes 872 

 
7.64 7.53 7.76 

Caesarian delivery  
        No 4,522 

 
7.38 7.30 7.47 

   Yes 346 
 

7.71 7.55 7.87 
Pregnancy outcome 

        Born alive 4,791 
 

7.41 7.33 7.50 
   Born dead(Stillbirth) 77 

 
7.11 6.73 7.48 

Pregnancy duration  
        Born Alive 4,791 

 
7.41 7.33 7.50 

   7 months 13 
 

7.49 6.86 8.11 
   8 months 7 

 
6.68 4.65 8.71 

   9 months 53 
 

7.04 6.61 7.46 
   10 months 4 

 
7.61 6.24 8.98 

Delivery by a SBA 
        No 1,992 

 
7.03 6.90 7.16 

   Yes 2,876 
 

7.69 7.61 7.76 
Delivery in health facility 

        No 2,029 
 

7.05 6.92 7.18 
   Yes 2,839   7.68 7.61 7.76 
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Table 5G2A:  Random effects from multilevel linear regression of quality of antenatal care on 
education, place of residence and relevant confounders, GMHS, N=4,868 

 
Quality of ANC : variance (se)   

No. of 
groups 

Mean 
observations 
per group level Null  

model 
Full unconditional 
model  

Full conditional  
model 

 

      
   

district level 0.626*** 
 

0.276*** 
 

0.275***  110 44.3 
                   (0.056) 

 
(0.039) 

 
(0.039)    

      
   

cluster level 0.352*** 
 

0.238*** 
 

0.239***  400 12.2 

 
(0.0336) 

 
(0.036) 

 
(0.036)    

      
   

Individual level 1.361*** 
 

1.305*** 
 

1.305***    
  (0.014) 

 
(0.014) 

 
(0.014)    

N 4,868  4,868  4,868     
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Table 5G2B:  Multilevel linear regression of quality of antenatal care on place of residence, socioeconomic factors, 
and rival independent and control variables. GMHS, N=4,868 

 
Quality of ANC : b(se) 

 
Bivariate 

 
Partial unconditional models (PUM) 

 
Full Full 

Independent variables 
  

PUM1 PUM2 PUM3 PUM4 PUM5 PUM6 
 

unconditional conditional 
   Place of residence:  

              Rural (ref) 
              Urban 0.36*** 

 
0.15* 

   
0.11 0.13 

 
0.084 0.084 

 
(0.068) 

 
(0.061) 

   
(0.069) (0.068) 

 
(0.066) (0.066) 

             Years of sch. centered 0.04*** 
  

0.02*** 
 

0.018** 0.022*** 0.019** 
 

0.018** 0.043** 

 
(0.0054) 

  
(0.0058) 

 
(0.0059) (0.0060) (0.0060) 

 
(0.0059) (0.013) 

Household wealth Index 
             Poorest (ref) 
             Poorer/Middle 0.26*** 

   
0.18** 0.17** 0.19** 0.17** 

 
0.17** 0.073 

 
(0.062) 

   
(0.059) (0.059) (0.061) (0.061) 

 
(0.060) (0.074) 

   Rich/Richest 0.55*** 
   

0.27*** 0.24*** 0.30*** 0.24** 
 

0.21** 0.13 

 
(0.073) 

   
(0.072) (0.072) (0.079) (0.079) 

 
(0.077) (0.086) 

Interaction of wealth and Education 
             Poorer/Middle*years of sch. centered  
          

-0.031* 

           
(0.015) 

   Rich/Richest*years of sch. centered 
          

-0.027 

           
(0.015) 

Number of ANC visits (ref=1-3) 
              Four or more ANC visits 0.78*** 

 
0.62*** 0.62*** 0.61*** 0.60*** 

 
0.59*** 

 
0.60*** 0.60*** 

 
(0.051) 

 
(0.055) (0.055) (0.055) (0.055) 

 
(0.056) 

 
(0.055) (0.055) 

Trimester of first ANC 
              First trimester (ref) 
              Second trimester -0.24*** 

 
-0.087* -0.086* -0.084* -0.085* 

 
-0.097* 

 
-0.086* -0.088* 

 
(0.041) 

 
(0.042) (0.042) (0.042) (0.042) 

 
(0.042) 

 
(0.042) (0.042) 

   Third trimester -1.01*** 
 

-0.50*** -0.49*** -0.50*** -0.50*** 
 

-0.53*** 
 

-0.50*** -0.50*** 

 
(0.11) 

 
(0.11) (0.11) (0.11) (0.11) 

 
(0.11) 

 
(0.11) (0.11) 

    DK trimester -2.26*** 
 

-1.77*** -1.76*** -1.77*** -1.76*** 
 

-1.95*** 
 

-1.76*** -1.76*** 

 
(0.52) 

 
(0.50) (0.50) (0.50) (0.50) 

 
(0.51) 

 
(0.50) (0.50) 

ANC provider 
            Nurse (ref) 
             Doctor 0.17** 

 
0.056 0.051 0.057 0.050 0.074 

  
0.049 0.051 

 
(0.054) 

 
(0.053) (0.053) (0.053) (0.053) (0.054) 

  
(0.053) (0.053) 

 All others -0.58*** 
 

-0.37** -0.38** -0.38** -0.37** -0.29* 
  

-0.37** -0.36** 

 
(0.14) 

 
(0.13) (0.13) (0.13) (0.13) (0.14) 

  
(0.13) (0.13) 
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Table 5G2B continued Bivariate  PUM1 PUM2 PUM3 PUM4 PUM5 PUM6  
Full 
unconditional 

Full 
conditional 

Type of health facility 
              Gov't hospital or polyclinic (ref) 
              Other Gov't facility -0.34*** 

 
-0.25*** -0.26*** -0.24*** -0.24*** -0.23*** 

  
-0.23*** -0.22*** 

 
(0.051) 

 
(0.051) (0.050) (0.050) (0.050) (0.052) 

  
(0.051) (0.051) 

   Only Private/maternity home -0.29*** 
 

-0.30*** -0.31*** -0.31*** -0.31*** -0.30*** 
  

-0.31*** -0.31*** 

 
(0.065) 

 
(0.061) (0.061) (0.061) (0.061) (0.063) 

  
(0.061) (0.061) 

   Home/other/DK -2.20*** 
 

-1.86*** -1.86*** -1.86*** -1.85*** -1.93*** 
  

-1.84*** -1.85*** 

 
(0.21) 

 
(0.21) (0.21) (0.21) (0.21) (0.21) 

  
(0.21) (0.21) 

Reason for ANC (ref=checkup) 
             Other (for problem/9DK) 0.095 

 
0.058 0.053 0.060 0.059 0.061 0.074 

 
0.061 0.058 

 
(0.054) 

 
(0.052) (0.052) (0.052) (0.052) (0.053) (0.053) 

 
(0.052) (0.052) 

            Any pregnancy complication 0.060 
 

-0.16 -0.16 -0.16 -0.16 -0.23* -0.15 
 

-0.16 -0.16 

 
(0.049) 

 
(0.10) (0.10) (0.10) (0.10) (0.11) (0.10) 

 
(0.10) (0.10) 

            Serious pregnancy complication  0.14** 
 

0.22 0.22* 0.22* 0.22 0.30** 0.21 
 

0.21 0.22 

 
(0.053) 

 
(0.11) (0.11) (0.11) (0.11) (0.11) (0.11) 

 
(0.11) (0.11) 

            Prior miscarriage or still birth -0.059 
 

-0.089 -0.084 -0.089 -0.085 -0.088 -0.086 
 

-0.085 -0.084 

 
(0.049) 

 
(0.048) (0.048) (0.048) (0.048) (0.049) (0.049) 

 
(0.048) (0.048) 

            Age in years -0.0013 
 

-0.0022 -0.0023 -0.0025 -0.0031 0.00066 -0.0023 
 

-0.0033 -0.0029 

 
(0.0027) 

 
(0.0046) (0.0046) (0.0046) (0.0046) (0.0047) (0.0046) 

 
(0.0046) (0.0046) 

            Parity -0.013 
 

0.0056 0.011 0.0081 0.016 -0.0029 0.013 
 

0.016 0.016 

 
(0.0084) 

 
(0.015) (0.015) (0.015) (0.015) (0.016) (0.016) 

 
(0.015) (0.015) 

Marital Status 
              Currently married (ref) 
              Cohabitating -0.25*** 

 
-0.17** -0.16** -0.16** -0.16* -0.20** -0.18** 

 
-0.16* -0.16** 

 
(0.063) 

 
(0.062) (0.062) (0.062) (0.062) (0.063) (0.063) 

 
(0.062) (0.062) 

   Previously married -0.048 
 

-0.035 -0.024 -0.029 -0.021 -0.037 -0.035 
 

-0.023 -0.029 

 
(0.079) 

 
(0.081) (0.081) (0.081) (0.081) (0.083) (0.082) 

 
(0.081) (0.081) 

    Never married -0.033 
 

-0.020 -0.018 -0.0087 -0.011 -0.067 -0.024 
 

-0.014 -0.011 

 
(0.080) 

 
(0.087) (0.087) (0.087) (0.087) (0.089) (0.088) 

 
(0.087) (0.087) 

            Married before 19years -0.077 
 

-0.033 -0.026 -0.034 -0.025 -0.019 -0.023 
 

-0.023 -0.022 

 
(0.041) 

 
(0.044) (0.044) (0.044) (0.044) (0.046) (0.045) 

 
(0.044) (0.044) 

            Female household head 0.0071 
 

0.022 0.024 0.031 0.028 0.0067 0.028 
 

0.024 0.022 

 
(0.048) 

 
(0.050) (0.050) (0.050) (0.050) (0.052) (0.051) 

 
(0.050) (0.050) 

            Ever contraception 0.33*** 
 

0.24*** 0.22*** 0.23*** 0.21*** 0.23*** 0.22*** 
 

0.21*** 0.21*** 

 
(0.046) 

 
(0.046) (0.046) (0.046) (0.046) (0.047) (0.047) 

 
(0.046) (0.046) 

            Know family planning source 0.14*** 
 

0.15*** 0.15*** 0.15*** 0.15*** 0.13** 0.15*** 
 

0.14*** 0.14*** 

 
(0.041) 

 
(0.039) (0.039) (0.039) (0.039) (0.040) (0.040) 

 
(0.039) (0.039) 
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Table 5G2B continued Bivariate 
 

PUM1 PUM2 PUM3 PUM4 PUM5 PUM6 
 

Full 
unconditional 

Full 
conditional 

Religious affiliation 
              Orthodox Christian(ref) 
              Other Christian -0.033 

 
-0.036 -0.021 -0.032 -0.023 -0.017 -0.035 

 
-0.026 -0.026 

 
(0.051) 

 
(0.049) (0.049) (0.049) (0.049) (0.050) (0.050) 

 
(0.049) (0.049) 

   Moslem 0.026 
 

0.18* 0.22** 0.18* 0.20* 0.23** 0.21* 
 

0.20* 0.19* 

 
(0.077) 

 
(0.079) (0.079) (0.079) (0.079) (0.082) (0.082) 

 
(0.079) (0.080) 

  Traditionalist/Other -0.28*** 
 

-0.067 -0.041 -0.044 -0.020 -0.087 -0.036 
 

-0.022 -0.013 

 
(0.083) 

 
(0.080) (0.080) (0.080) (0.080) (0.082) (0.082) 

 
(0.080) (0.080) 

Ethnicity  (ref=Akan) 
              Ga/Dangme/Guan -0.21* 

 
-0.068 -0.055 -0.070 -0.046 -0.071 -0.038 

 
-0.040 -0.045 

 
(0.085) 

 
(0.081) (0.081) (0.081) (0.081) (0.084) (0.083) 

 
(0.081) (0.081) 

               Ewe -0.29*** 
 

-0.12 -0.11 -0.12 -0.10 -0.11 -0.093 
 

-0.096 -0.099 

 
(0.085) 

 
(0.082) (0.082) (0.082) (0.082) (0.085) (0.084) 

 
(0.082) (0.082) 

               Mole-Dagbani/Hausa -0.32*** 
 

-0.25* -0.19 -0.23* -0.18 -0.20 -0.18 
 

-0.19 -0.19 

 
(0.096) 

 
(0.10) (0.10) (0.10) (0.10) (0.11) (0.11) 

 
(0.10) (0.10) 

                Grussi/Gruma -0.31** 
 

-0.21* -0.16 -0.19* -0.14 -0.18 -0.13 
 

-0.14 -0.14 

 
(0.098) 

 
(0.096) (0.097) (0.096) (0.097) (0.10) (0.10) 

 
(0.097) (0.097) 

                Other -0.33*** 
 

-0.28** -0.22* -0.26** -0.21* -0.24* -0.24* 
 

-0.21* -0.21* 

 
(0.093) 

 
(0.098) (0.100) (0.098) (0.099) (0.10) (0.10) 

 
(0.099) (0.099) 

Region  
             Greater Accra (ref) 
             Central  0.60* 

 
0.58** 0.54** 0.56** 0.56** 0.67** 0.56* 

 
0.58** 0.57** 

 
(0.26) 

 
(0.20) (0.20) (0.19) (0.19) (0.22) (0.22) 

 
(0.19) (0.19) 

              Western 1.32*** 
 

1.38*** 1.34*** 1.35*** 1.36*** 1.44*** 1.38*** 
 

1.38*** 1.38*** 

 
(0.27) 

 
(0.20) (0.20) (0.20) (0.20) (0.22) (0.22) 

 
(0.20) (0.20) 

              Volta -0.24 
 

0.046 -0.0069 0.037 0.029 0.055 0.066 
 

0.050 0.050 

 
(0.27) 

 
(0.20) (0.20) (0.20) (0.20) (0.22) (0.22) 

 
(0.20) (0.20) 

              Eastern 0.32 
 

0.41* 0.36 0.41* 0.40* 0.44* 0.40* 
 

0.42* 0.41* 

 
(0.25) 

 
(0.18) (0.18) (0.18) (0.18) (0.21) (0.20) 

 
(0.18) (0.18) 

              Ashanti 0.69** 
 

0.64*** 0.59** 0.62*** 0.62*** 0.72*** 0.68** 
 

0.65*** 0.65*** 

 
(0.25) 

 
(0.19) (0.19) (0.18) (0.18) (0.21) (0.21) 

 
(0.18) (0.18) 

              Brong Ahafo 0.70** 
 

0.74*** 0.71*** 0.76*** 0.77*** 0.86*** 0.78*** 
 

0.79*** 0.78*** 

 
(0.26) 

 
(0.20) (0.20) (0.19) (0.19) (0.22) (0.22) 

 
(0.19) (0.19) 

              Northern -0.44 
 

-0.029 -0.069 -0.025 -0.013 0.055 -0.042 
 

0.010 0.0099 

 
(0.27) 

 
(0.21) (0.21) (0.20) (0.20) (0.23) (0.23) 

 
(0.20) (0.20) 

              Upper East 0.59 
 

0.84*** 0.80*** 0.89*** 0.90*** 1.14*** 0.87*** 
 

0.93*** 0.95*** 

 
(0.30) 

 
(0.23) (0.23) (0.23) (0.23) (0.26) (0.26) 

 
(0.23) (0.23) 
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Table 5G2B continued Bivariate 
 

PUM1 PUM2 PUM3 PUM4 PUM5 PUM6 
 

Full 
unconditional 

Full 
conditional 

              Upper West 0.39 
 

0.75** 0.69** 0.78** 0.79** 0.94*** 0.73** 
 

0.81*** 0.83*** 

 
(0.32) 

 
(0.25) (0.25) (0.24) (0.24) (0.27) (0.27) 

 
(0.24) (0.24) 

            Constant 
  

6.52*** 6.59*** 6.39*** 6.40*** 6.63*** 6.20*** 
 

6.37*** 6.45*** 
      (0.22) (0.22) (0.22) (0.22) (0.23) (0.23)   (0.22) (0.22) 
             
N     4868 4868 4868 4868 4868 4868   4868 4868 
Notes:  *p<0.05, ** p<0.01, *** p<0.001.  Standard errors in parentheses  
PUM 1  includes all covariates except education and wealth 
PUM 2  includes all covariates except place of residence and wealth 
PUM 3  includes all covariates except place of residence and education  
PUM 4  includes all covariates except place of residence   
PUM 5  includes all covariates except number of ANC visits and trimester of first visit 
PUM 6  includes all covariates except type of ANC facility and provider 
Orthodox refers to Catholic/Methodist/Presbyterian. Other Christian refers to Pentecostals/charismatics/protestants/other Christian 
Several variables with no significant effects were left in the model because their exclusion increased the size of the coefficient for the other variables suggesting they 
may be playing a role and their exclusion will increase omitted variable bias. 
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Fig 5G1: Predicted quality of ANC by education and wealth 

 
 
 
 
 
 

Table 5G3A:  Random effect results from Multilevel Logistic Regression of Quality of Antenatal 
care (ANC) on Place of residence, Education and relevant confounders, GMHS, N=4,868 

 
Quality of ANC : variance (se)   

No. of  
groups 

Mean 
observations 

per group level Null model 
Full 

unconditional  Full conditional 
 

       
   

district level 
0.991*** 
(0.095) 

0.538*** 
(0.07) 

0.539*** 
(0.070) 

 110 44.3 

                   
    

     

cluster level 
0.536*** 
(0.059) 

0.397*** 
(0.066) 

0.397*** 
(0.066) 

 400 12.2 

  
    

     

N 4,868 4,868 4,868    
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Table 5G3B:  Multilevel Logistic Regression of Quality of Antenatal care (ANC) on  Education, Place of residence 
and relevant confounders, GMHS, N=4,868 

 
Quality of ANC : OR[95% CI] 

 Independent variables Bivariate models   Full unconditional model Full conditional model 
Place of residence:  

             Rural (ref) 
             Urban 1.78*** [1.43 2.21] 

 
1.25 [1.00 1.58] 1.25 [1.00 1.57] 

Years of sch. centered 1.07*** [1.05 1.09] 
 

1.03** [1.01 1.06] 1.06* [1.01 1.11] 
Household wealth Index 

            Poorest (ref) 
            Poorer/Middle 1.43*** [1.18 1.74] 

 
1.25* [1.02 1.53] 1.15 [0.90 1.48] 

   Rich/Richest 2.31*** [1.83 2.92] 
 

1.43** [1.10 1.87] 1.33 [0.99 1.79] 
Interaction of wealth and 
Education 

            Poorer/Middle*years of sch. 
centered 

       
0.97 [0.93 1.02] 

   Rich/Richest*years of sch. 
centered 

       
0.98 [0.93 1.03] 

Number of ANC visits 
             One to three (ref) 
             Four or more 2.50*** [2.11 2.96] 

 
1.95*** [1.62 2.35] 1.95*** [1.62 2.35] 

Trimester of first ANC 
             First trimester (ref) 
             Second trimester 0.72*** [0.63 0.83] 

 
0.88 [0.76 1.01] 0.87 [0.76 1.01] 

   Third trimester 0.33*** [0.23 0.47] 
 

0.60** [0.41 0.87] 0.59** [0.40 0.87] 
    DK trimester 0.080* [0.0074 0.86] 

 
0.13 [0.013 1.32] 0.13 [0.013 1.31] 

ANC provider 
             Nurse (ref) 
             Doctor 1.24* [1.04 1.49] 

 
1.04 [0.86 1.26] 1.05 [0.87 1.26] 

 All others 1.22 [0.80 1.87] 
 

1.47 [0.94 2.29] 1.49 [0.95 2.32] 
Type of facility 

             Gov't hospital or polyclinic (ref) 
             Other Gov't facility 0.62*** [0.52 0.73] 

 
0.71*** [0.60 0.85] 0.71*** [0.60 0.85] 

   Only Private facility/maternity 
home 0.60*** [0.48 0.73] 

 
0.55*** [0.45 0.68] 0.55*** [0.45 0.68] 

    Home/other/DK 0.16*** [0.075 0.33] 
 

0.17*** [0.075 0.37] 0.17*** [0.074 0.37] 
Reason for ANC 

            Checkup 
            Other (for problem/9DK) 1.21* [1.01 1.44] 

 
1.14 [0.95 1.37] 1.14 [0.95 1.37] 

           Pregnancy complication 1.11 [0.94 1.31] 
 

0.81 [0.57 1.14] 0.81 [0.57 1.14] 
Serious complication  1.25* [1.05 1.49] 

 
1.34 [0.91 1.95] 1.34 [0.92 1.96] 

Ever miscarried or still birth 0.99 [0.85 1.17] 
 

0.94 [0.80 1.12] 0.95 [0.80 1.12] 

           Current age in years 1 [0.99 1.01] 
 

1 [0.98 1.01] 1 [0.98 1.01] 
Parity 0.98 [0.95 1.01] 

 
1.02 [0.97 1.07] 1.02 [0.97 1.07] 

Marital Status 
             Currently married (ref) 
             Cohabitating 0.71** [0.58 0.87] 

 
0.78* [0.63 0.96] 0.78* [0.63 0.96] 

   Previously married 0.96 [0.74 1.25] 
 

1.03 [0.78 1.37] 1.02 [0.77 1.36] 
   Never married 0.9 [0.69 1.17] 

 
1.00 [0.73 1.36] 1.00 [0.74 1.36] 

Married before 19years 0.98 [0.86 1.12] 
 

1.08 [0.92 1.26] 1.08 [0.92 1.26] 
Female household head 0.95 [0.81 1.12] 

 
0.95 [0.80 1.14] 0.95 [0.80 1.14] 

           Ever contraception 1.70*** [1.47 1.98] 
 

1.40*** [1.19 1.63] 1.39*** [1.19 1.63] 
Know source of family planning 1.15* [1.01 1.32] 

 
1.16* [1.01 1.33] 1.15* [1.01 1.32] 
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Table 5G3B continued           
Religious affiliation 

            Orthodox Christian (ref) 
             Other Christian. 1.02 [0.86 1.21] 

 
1.03 [0.86 1.22] 1.03 [0.87 1.22] 

   Moslem 0.92 [0.72 1.18] 
 

1.28 [0.98 1.68] 1.27 [0.97 1.68] 
  Traditionalist /other   0.67** [0.51 0.87] 

 
0.96 [0.73 1.27] 0.97 [0.74 1.28] 

Ethnicity 
             Akan 
             Ga/dangme/Guan 0.61*** [0.47 0.80] 

 
0.79 [0.60 1.04] 0.78 [0.60 1.03] 

   Ewe 0.63*** [0.48 0.83] 
 

0.82 [0.62 1.09] 0.82 [0.62 1.09] 
   Mole-dagbani/Hausa 0.47*** [0.35 0.64] 

 
0.57** [0.40 0.81] 0.57** [0.40 0.81] 

    Grussi/Gruma 0.51*** [0.37 0.71] 
 

0.68* [0.48 0.95] 0.68* [0.48 0.96] 
    Other/4missing 0.54*** [0.40 0.73] 

 
0.61** [0.43 0.86] 0.61** [0.43 0.86] 

Region  
            Greater Accra (ref) 
            Central  1.64 [0.73 3.71] 

 
1.61 [0.81 3.24] 1.60 [0.80 3.21] 

  Western 9.30*** [3.90 22.2] 
 

11.0*** [5.19 23.4] 10.9*** [5.14 23.3] 
  Volta 0.96 [0.42 2.17] 

 
1.56 [0.77 3.17] 1.56 [0.77 3.17] 

  Eastern 1.6 [0.74 3.48] 
 

1.81 [0.94 3.46] 1.80 [0.94 3.45] 
  Ashanti 3.15** [1.45 6.84] 

 
3.13*** [1.62 6.07] 3.13*** [1.61 6.06] 

  Brong Ahafo 3.63** [1.59 8.28] 
 

4.60*** [2.27 9.30] 4.59*** [2.26 9.29] 
  Northern 0.6 [0.26 1.35] 

 
1.43 [0.69 2.94] 1.43 [0.69 2.95] 

  Upper east 2.14 [0.84 5.46] 
 

4.14*** [1.81 9.47] 4.22*** [1.84 9.69] 
  Upper west 1.36 [0.51 3.59] 

 
2.97* [1.25 7.02] 3.00* [1.27 7.12] 

           Constant          0.39* [0.18 0.84] 0.41* [0.19 0.92] 
N 4868 

   
4868 

  
4868     

Notes:  *p<0.05, ** p<0.01, *** p<0.001.     
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Table 5W1: Number and proportion in each group who received all 3 recommended services for women who had at 
least one ANC, WHS, N=1,621 

 Ghana  Burkina Faso  Total 
Variables N Percent   p-v   N Percent  p-v   N Percent p-va 
Total 343 52.9   129 12.6   472 28.3 *** 
Setting 

                Rural 203 49.6 * 
 

29 5.1 *** 
 

232 23.6 *** 
     Urban 140 58.6 

  
100 22.3 

  
240 34.9 

 Socioeconomic variables 
           Education 
             No formal schooling 111 50.7 

  
73 9.0 *** 

 
184 17.9 *** 

  Some formal schooling 232 54.1 
  

56 26.4 
  

288 44.9 
      Less than primary sch. 61 59.2 

  
22 25.6 

  
83 43.9 

      Primary sch. completed 155 53.1 
  

18 27.7 
  

173 48.5 
      At least Secondary sch. 16 47.1 

  
16 26.2 

  
32 33.7 

 Wealth Tertile 
               Lower 97 50.8 

  38 8.6 *** 
 

135 21.3 *** 
    Middle 76 48.7 

  49 13.5 
  

125 24.1 
     Upper 170 56.5 

  42 19.3 
  

212 40.9 
 Type of occupation5 

               Not working for pay 47 58.8 
  96 14.9 *** 

 
143 19.8 *** 

    Professional6 22 57.9 
  5 20.8 

  
27 43.6 

     Service/sales7 129 55.6 
  26 14.2 

  
155 37.4 

     Agricultural worker8 145 48.7 
  2 1.2 

  
147 31.3 

 No. of ANC visits 
               1-3 visits 61 39.1 *** 

 
58 9.4 *** 

 
119 15.4 *** 

    Four or more 282 57.3 
  

71 17.5 
  

353 39.4 
     Mean (SD) 

           Most frequent ANC provider 
              Doctor 62 60.2 * 

 
40 20.4 *** 

 
102 34.1 *** 

   Nurse 277 52.4 
  

86 11.7 
  

363 28.7 
    All others 4 25.0 

  
3 3.4 

  
7 6.7 

 Age in years 
               18-19 4 44.4 

  
8 11.3 

  
12 15.0 ** 

    20-29 135 51.3 
  

72 13.2 
  

207 25.6 
     30-39 148 55.0 

  
40 12.6 

  
188 32.1 

     40-49yrs 56 52.3 
  

9 10.0 
  

65 33.0 
     Mean (SD) 

           Marital status 
               Currently married 276 52.2 

  117 12.3 
  

393 26.5 *** 
    Never married/Cohabiting 35 58.3 

  9 21.4 
  

44 43.1 
     Separated/widowed/divorced 32 54.2 

  3 11.1 
  

35 40.7 
 Number of children 

          
*** 

    None 80 54.8 
  

1 2.8 * 
 

81 44.5 
     1-2 81 45.8 

  
63 14.4 

  
144 23.4 

     3-4 90 60.0 
  

40 14.6 
  

130 30.7 
     5 or more 92 52.6 

  
25 9.1 

  
117 26.1 

     Mean (SD) 
           Diagnosed with a chronic condition 

              No 287 52.6 
  

92 12.1 
  

379 29.1 
     Yes 56 54.9 

  
37 14.0 

  
93 25.3 
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Table 5W1 continued 
Self-Rated Health Status3 

               Very good(1) 138 55.7 
  

27 11.3 
  

165 33.9 ** 
    Good 135 51.7 

  
69 12.8 

  
204 25.5 

     Moderate to bad 70 50.4 
  33 13.4 

  
103 26.8 

        Moderate 55 47.8 
  

26 12.6 
  

81 25.2 
        Bad 13 61.9 

  
7 18.4 

  
20 33.9 

        Very bad(5) 2 66.7 
  

0 0.0 
  

2 50.0 
 Satisfaction with Health system4  

               Dissatisfied 69 46.6 
  27 16.0 

  
96 30.3 ** 

       Very dissatisfied (1) 7 77.8 
  3 15.0 

  
10 34.5 

         Fairly dissatisfied 19 48.7 
  10 19.2 

  
29 31.9 

         Neither satisfied 43 43.0 
  14 14.4 

  
57 28.9 

     Fairly satisfied 156 55.5 
  78 11.7 

  
234 24.7 

     Very satisfied (5) 118 53.9 
  24 12.9 

  
142 35.1 

 Rating of travel time to Inpatient health facility 
             Bad 55 58.5 
  13 10.3 

  
68 30.9 *** 

    Good 75 56.0 
  44 18.5 

  
119 32.0 

     Missing 213 50.7     72 10.9 **   285 26.4   
p-v = p-value: * p<0.05,  ** p<0.01 *** p<0.001  
aThe p-value for the within country comparisons are for the differences by the predictor categories. For the combined 
sample it is the differences between the two countries 
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Table 5W2A:  Random effect results from Multilevel Binary Logistic Regression of Quality of Antenatal care 
(ANC) on Place of residence, Education and relevant confounders, WHS, N=1,671 

 
Quality of ANC : variance (se)   No. of 

groups 
Mean 

observations 
per group level Null model Full unconditional Full conditional 

  

       
    

Strata 
1.083 
(0.19) 

0.568* 
(0.139) 

0.451* 
(0.140) 

  22 76 

       
    

cluster 
0.873 

(0.133) 
0.812 

(0.136) 
0.811 

(0.136) 
  390 4.3 

  
      

    
N 1,671 1,671 1,671     
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Table 5W2B:  Multilevel binary logistic regression of Quality of Antenatal care (ANC) on   Place of residence, Education and relevant 
confounders, WHS, N=1,671 

 
Quality of ANC : OR [95% CI] 

Independent variables Bivariate   Full unconditional   Full Conditional 
Place of Residence 

              Rural (ref) 
              Urban 1.30 [0.49 3.45] 

 
1.56 [0.81 2.99] 

 
4.61* [1.40 15.2] 

Education 
              None (ref) 
              Some  1.53* [1.10 2.13] 

 
1.42* [1.01 1.99] 

 
2.05** [1.23 3.40] 

Ghana 7.80*** [3.40 17.9] 
 

9.13*** [4.09 20.3] 
 

32.6*** [10.2 103.8] 
Country Interactions 

           Ghana*Some education 
        

0.50* [0.26 0.98] 
Ghana*Urban 

        
0.26* [0.067 1.00] 

Household wealth Index 
             Lower tertile (ref) 
             Middle tertile 1.15 [0.81 1.64] 

 
1.03 [0.72 1.47] 

 
1.01 [0.70 1.46] 

  Upper tertile 1.15 [0.81 1.64] 
 

0.89 [0.61 1.30] 
 

0.86 [0.59 1.26] 
Occupation 

               Not working (ref) 
              Professional 0.82 [0.39 1.69] 

 
0.57 [0.27 1.21] 

 
0.50 [0.24 1.07] 

   Service/sales/technician 0.84 [0.56 1.24] 
 

0.72 [0.48 1.08] 
 

0.73 [0.49 1.10] 
   Agricultural/fishery worker 0.57* [0.36 0.90] 

 
0.55* [0.34 0.88] 

 
0.52** [0.32 0.84] 

Number of ANC visits 
              1 - 3 ANC visits (ref) 
              4 or more ANC visits 1.95*** [1.43 2.65] 

 
1.76*** [1.28 2.42] 

 
1.75*** [1.27 2.40] 

ANC provider 
              Nurse (ref) 
              Doctor 1.60* [1.08 2.36] 

 
1.62* [1.08 2.42] 

 
1.64* [1.09 2.46] 

   Other provider 0.26** [0.10 0.67] 
 

0.34* [0.13 0.86] 
 

0.34* [0.13 0.89] 

            Current age in years 1.01 [0.99 1.03] 
 

1.00 [0.98 1.03] 
 

1.00 [0.98 1.03] 
Marital Status 

             Currently Married (ref) 
             Not currently married 1.01 [0.67 1.51] 

 
0.95 [0.63 1.44] 

 
0.95 [0.62 1.43] 

Parity 1.02 [0.96 1.08] 
 

1.05 [0.97 1.13] 
 

1.05 [0.97 1.13] 

            Self-Rated Health Status 1.03 [0.86 1.22] 
 

1.01 [0.84 1.21] 
 

1.00 [0.83 1.19] 
Any diagnosed chronic condition 1.00 [0.71 1.41] 

 
0.94 [0.66 1.34] 

 
0.93 [0.65 1.33] 

Satisfaction with Health system  1.01 [0.86 1.18] 
 

1.00 [0.85 1.17] 
 

1.00 [0.85 1.17] 
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Table 5W2B continued            
Perceived health service accessibility 

              Bad (ref) 
              Good 0.98 [0.65 1.49] 

 
0.90 [0.59 1.37] 

 
0.92 [0.61 1.40] 

   Missing(No inpatient encounter) 1.14 [0.80 1.61] 
 

1.02 [0.71 1.45] 
 

1.03 [0.72 1.47] 

            Constant         0.066*** [0.019 0.23] 
 

0.027*** [0.0067 0.11] 
N  1,671    1,671    1,671  

Notes:  *p<0.05, ** p<0.01, *** p<0.001.   
 
 

Fig 5W1A: ANC quality of care by country and rural/urban residence  

Fig 5W1B: ANC quality of care by country and education 
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Fig 2A: ANC quality of care by Country and urban/rural residence
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Chapter 6 figures and tables 

Figure 6.1: Illustrating approach to mediation analysis 
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Figure 6.2: Simplified conceptual model showing mediated pathways for the association 
between place of residence and use of skilled birth attendants 
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Table 6G1: Bivariate analysis: Proportion of women assisted a Skilled birth attendant, GMHS 

 
Full sample (N=5,042) 

 
At least one ANC (N=4,868) 

Variable N Proportion [95% CI]   N Proportion [95% CI] 
Overall 5,042 0.555 0.523 0.587 

 
4,868 0.573 0.541 0.605 

Delivery in health facility 
            No 2,186 0.037 0.027 0.047 

 
2,029 0.039 0.028 0.049 

   Yes 2,856 0.987 0.982 0.992 
 

2,839 0.987 0.982 0.992 
Setting 

            Rural 3,115 0.394 0.357 0.431 
 

2,967 0.412 0.374 0.449 
   Urban 1,927 0.864 0.834 0.893 

 
1,901 0.870 0.842 0.898 

      Large city 664 0.921 0.898 0.945 
 

654 0.928 0.907 0.950 
      Small city 115 0.907 0.850 0.964 

 
113 0.914 0.857 0.972 

      Town 1,148 0.833 0.790 0.876 
 

1,134 0.839 0.797 0.880 
Region 

            Greater Accra 636 0.796 0.748 0.844 
 

619 0.819 0.781 0.857 
   Central 441 0.622 0.535 0.709 

 
429 0.640 0.559 0.721 

   Western 382 0.552 0.461 0.643 
 

371 0.568 0.479 0.656 
   Volta 407 0.420 0.263 0.576 

 
389 0.437 0.278 0.596 

   Eastern 744 0.581 0.525 0.637 
 

724 0.594 0.539 0.650 
   Ashanti 855 0.683 0.616 0.750 

 
837 0.692 0.626 0.758 

   Brong Ahafo 496 0.580 0.475 0.684 
 

486 0.591 0.487 0.695 
   Northern 541 0.271 0.197 0.345 

 
491 0.294 0.215 0.373 

   Upper East 303 0.470 0.358 0.581 
 

298 0.477 0.366 0.588 
   Upper West 237 0.436 0.259 0.614 

 
224 0.460 0.287 0.634 

R3M regions 
            Other regions 2,807 0.472 0.427 0.517 

 
2,688 0.492 0.446 0.537 

    R3m region 2,235 0.680 0.643 0.718 
 

2,180 0.694 0.657 0.731 
Highest Education 

            None 1,697 0.331 0.292 0.371 
 

1,588 0.352 0.310 0.394 
   Primary 1,109 0.524 0.482 0.566 

 
1,072 0.537 0.495 0.579 

   Middle/JSS 1,830 0.715 0.681 0.750 
 

1,804 0.725 0.691 0.758 
   Secondary/SSS/higher 406 0.891 0.856 0.927 

 
404 0.896 0.860 0.931 

Household wealth index 
            Poorest 1,097 0.279 0.234 0.324 

 
1,024 0.298 0.252 0.344 

   Poorer 994 0.371 0.323 0.420 
 

943 0.389 0.339 0.440 
   Middle 951 0.534 0.486 0.582 

 
930 0.546 0.499 0.594 

   Richer 995 0.761 0.722 0.800 
 

976 0.769 0.730 0.807 
   Richest 1,005 0.917 0.891 0.943 

 
995 0.921 0.896 0.946 

Household head Female 
            No 3,790 0.525 0.489 0.561 

 
3,650 0.543 0.507 0.579 

   Yes 1,252 0.646 0.608 0.683 
 

1,218 0.662 0.624 0.700 
Religious affiliation 

            Catholic 686 0.552 0.480 0.623 
 

661 0.567 0.494 0.639 
   Methodist/Presbyterian 662 0.620 0.559 0.681 

 
652 0.626 0.567 0.685 

   Pentecostal/charismatic 1,476 0.650 0.612 0.688 
 

1,444 0.664 0.627 0.701 
   Other Christian 832 0.608 0.555 0.661 

 
810 0.624 0.573 0.676 

    Moslem 886 0.474 0.400 0.549 
 

863 0.490 0.415 0.566 
   Traditional/other 500 0.241 0.186 0.295 

 
438 0.266 0.206 0.326 
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Table 6G1 continued 
Ethnicity 

            Akan 2,238 0.677 0.640 0.714 
 

2,197 0.687 0.650 0.723 
   Ga/Dangme/Guan 521 0.557 0.472 0.643 

 
504 0.578 0.491 0.664 

   Ewe 641 0.508 0.421 0.594 
 

615 0.527 0.440 0.614 
   Mole-Dagbani/Hausa 604 0.397 0.308 0.485 

 
583 0.409 0.319 0.500 

   Grussi/Gruma 580 0.319 0.234 0.404 
 

534 0.347 0.257 0.436 
   Other/4missing 458 0.500 0.397 0.603 

 
435 0.526 0.422 0.630 

Watches television          
   At least once a week 2,116 0.742 0.707 0.776  2,074 0.753 0.719 0.788 
   Less than once a week 552 0.561 0.505 0.616  536 0.571 0.515 0.627 
   Not at all/DK 2,374 0.396 0.357 0.436  2,258 0.416 0.375 0.457 
Reproductive Health variables 

        Current age in years 
            15-19yrs 247 0.526 0.446 0.605 

 
236 0.540 0.459 0.621 

   20-24 915 0.569 0.523 0.615 
 

891 0.580 0.535 0.626 
   25-29 1,176 0.579 0.537 0.620 

 
1,138 0.597 0.555 0.639 

   30-34 1,115 0.555 0.508 0.602 
 

1,082 0.569 0.522 0.616 
   35-39 913 0.589 0.549 0.629 

 
881 0.607 0.567 0.648 

   40-49yrs 676 0.459 0.407 0.512 
 

640 0.488 0.435 0.541 
Marital status 

            Currently married 3,633 0.550 0.514 0.586 
 

3,510 0.567 0.530 0.604 
   Cohabitating 687 0.479 0.416 0.542 

 
666 0.494 0.430 0.558 

   Previously married 364 0.635 0.585 0.686 
 

347 0.670 0.619 0.721 
   Never married 358 0.678 0.618 0.738 

 
345 0.695 0.635 0.755 

Age at first union 
            Less than 19years 2,445 0.480 0.443 0.517 

 
2,337 0.500 0.463 0.538 

   19 or more years 2,239 0.620 0.586 0.654 
 

2,186 0.634 0.600 0.668 
   Never in a union 358 0.678 0.618 0.738 

 
345 0.695 0.635 0.755 

No. of Pregnancies ever had  (Gravidity) 
          1-2 1,669 0.620 0.583 0.657 

 
1,629 0.633 0.596 0.669 

   3-4 1,549 0.571 0.528 0.613 
 

1,506 0.583 0.540 0.625 
  5plus 1,824 0.485 0.448 0.521 

 
1,733 0.509 0.472 0.547 

No. of children ever born (Parity) 
           No children born alive 22 0.623 0.406 0.840 

 
19 0.663 0.436 0.890 

   1-2 2,072 0.641 0.605 0.676 
 

2,028 0.654 0.619 0.688 
   3-4 1,513 0.557 0.517 0.596 

 
1,471 0.569 0.529 0.609 

   5plus 1,435 0.433 0.393 0.473 
 

1,350 0.458 0.417 0.499 
No. of children alive  

            No children  alive 78 0.633 0.517 0.749 
 

71 0.666 0.547 0.786 
   1-2 2,246 0.626 0.590 0.662 

 
2,200 0.638 0.603 0.674 

   3-4 1,573 0.546 0.508 0.584 
 

1,526 0.561 0.522 0.599 
   5plus 1,145 0.426 0.383 0.469 

 
1,071 0.452 0.408 0.496 

Ever used contraception 
            No 1,899 0.389 0.348 0.430 

 
1,780 0.411 0.368 0.455 

   Yes 3,143 0.659 0.629 0.689 
 

3,088 0.669 0.640 0.699 
Currently using contraception 

           No 3,792 0.512 0.476 0.548 
 

3,638 0.532 0.496 0.568 
   Yes 1,250 0.688 0.655 0.721 

 
1,230 0.696 0.663 0.730 
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Table 6G1 continued 
Know family planning source 

           No 2,376 0.534 0.493 0.575 
 

2,270 0.556 0.515 0.598 
   Yes 2,666 0.574 0.539 0.609 

 
2,598 0.587 0.552 0.622 

Prior pregnancies 
         Ever had a miscarriage 
            No 4,233 0.552 0.518 0.587 

 
4,077 0.571 0.536 0.605 

   Yes 809 0.570 0.525 0.614 
 

791 0.584 0.540 0.629 
Ever induced abortion 

            No 4,265 0.522 0.488 0.556 
 

4,101 0.540 0.507 0.574 
   Yes 777 0.746 0.705 0.786 

 
767 0.754 0.714 0.794 

Ever had a stillbirth 
            No 4,748 0.548 0.515 0.581 

 
4,585 0.565 0.532 0.598 

   Yes 294 0.672 0.617 0.728 
 

283 0.701 0.645 0.757 
Prior  stillbirth/miscarriage 

            No 4,000 0.545 0.511 0.580 
 

3,853 0.563 0.529 0.598 
   Yes 1,042 0.594 0.554 0.634 

 
1,015 0.611 0.571 0.650 

Sibling had a maternal death 
           No 4,956 0.555 0.522 0.587 

 
4,783 0.572 0.540 0.605 

   Yes 86 0.578 0.452 0.704 
 

85 0.594 0.475 0.713 
Pregnancy complication 

            No 3,956 0.527 0.491 0.562 
 

3,818 0.544 0.509 0.579 
   Yes 1,086 0.667 0.627 0.707 

 
1,050 0.686 0.646 0.725 

Serious pregnancy complication 
           No 4,149 0.521 0.486 0.555 

 
3,996 0.539 0.504 0.574 

   Yes 893 0.728 0.689 0.767 
 

872 0.742 0.705 0.779 
Caesarian delivery 

            No 4,694 0.524 0.491 0.557 
 

4,522 0.542 0.509 0.575 
   Yes 348 0.998 0.995 1.002 

 
346 0.998 0.995 1.002 

Pregnancy outcome 
            Born alive 4,957 0.552 0.520 0.585 

 
4,791 0.569 0.537 0.602 

   Born dead(Stillbirth) 85 0.717 0.620 0.814 
 

77 0.810 0.721 0.898 
Pregnancy duration 

            Born Alive 4,957 0.552 0.520 0.585 
 

4,791 0.569 0.537 0.602 
   7 months 13 0.881 0.701 1.060 

 
13 0.881 0.701 1.060 

   8 months 10 0.611 0.294 0.929 
 

7 0.791 0.515 1.068 
   9 months 58 0.694 0.576 0.812 

 
53 0.794 0.681 0.907 

   10 months 4 0.842 0.535 1.148 
 

4 0.842 0.535 1.148 
ANC variables 

         ANC attendance 
            No 174 0.073 0.036 0.110 

 
0 

      Yes 4,868 0.573 0.541 0.605 
 

4,868 0.573 0.541 0.605 
ANC quality of care score 

            7 or less 
     

1,901 0.449 0.408 0.490 
   8 or 9 

     
2,967 0.652 0.620 0.685 

No. of ANC visits 
            1-3 visits 
     

990 0.265 0.229 0.301 
    Four or more 

     
3,878 0.651 0.618 0.684 
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Table 6G1 continued 
Trimester of first ANC visit 

           First trimester 
     

2,688 0.637 0.601 0.672 
   Second trimester 

     
1,992 0.511 0.476 0.547 

   Third trimester 
     

181 0.319 0.241 0.397 
   Don't know 

     
7 0.411 -0.022 0.845 

Where ANC took place 
            Gov't Health facility only or combine 

    
4,119 0.558 0.523 0.593 

        Gov't hospital or polyclinic 
    

2,200 0.686 0.648 0.724 
        Other Gov't facilitya 

     
1,919 0.413 0.366 0.459 

   Only Private facility/maternity homeb 
    

703 0.679 0.607 0.751 
   Home/other/DK 

     
46 0.299 0.154 0.445 

Highest trained ANC provider 
           Doctor 

     
1,006 0.765 0.727 0.802 

   Nurse/midwife 
     

3,743 0.532 0.497 0.568 
   All others 

     
119 0.306 0.202 0.411 

Reason for seeking ANC 
           For checkup 
     

4,044 0.570 0.535 0.605 
  For a  problem/9missing           824 0.588 0.538 0.638 
Notes: a refers mainly to health centers, health posts and other lower tiered government health facilities.  
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Table 6G2:  Multilevel Logistic Regression of use of SBAs on  quality of ANC, Place of residence, SES and 
relevant confounders, GMHS, N=4,868 

 
Use of SBA : OR[95% CI] 

 
Bivariate 

 
Multivariate 

Independent variables         Model without region   model with region 
Fixed effects            
Quality of ANC score 

              0-7 (ref) 
              8 or 9 1.68*** [1.43 1.98] 

 
1.21* [1.02 1.43] 

 
1.18 [0.99 1.40] 

Place of residence:  
              Rural (ref) 
              Urban 11.0*** [8.19 14.9] 

 
4.41*** [3.34 5.83] 

 
4.24*** [3.22 5.57] 

Years of sch. centered 1.13*** [1.11 1.16] 
 

1.08*** [1.05 1.10] 
 

1.08*** [1.05 1.10] 
Household wealth Index 

             Poorest (ref) 
             Poorer/Middle 1.75*** [1.41 2.17] 

 
1.22 [0.98 1.52] 

 
1.28* [1.03 1.60] 

   Rich/Richest 6.56*** [4.95 8.70] 
 

2.07*** [1.53 2.80] 
 

2.17*** [1.60 2.93] 
Number of ANC visits 

              One to three  0.26*** [0.21 0.31] 
 

0.36*** [0.29 0.45] 
 

0.36*** [0.29 0.45] 
   Four or more(ref) 

           Trimester of first ANC 
              First trimester (ref) 
              Second trimester 0.62*** [0.53 0.73] 

 
0.85 [0.72 1.00] 

 
0.87 [0.74 1.02] 

   Third trimester 0.35*** [0.23 0.52] 
 

0.94 [0.61 1.45] 
 

0.96 [0.62 1.47] 
   DK trimester 0.35 [0.035 3.49] 

 
0.78 [0.076 8.05] 

 
0.87 [0.081 9.37] 

ANC provider 
              Nurse/midwife (ref) 
              Doctor 1.80*** [1.45 2.23] 

 
1.31* [1.05 1.64] 

 
1.30* [1.04 1.63] 

   All others 0.38*** [0.23 0.62] 
 

0.42** [0.25 0.71] 
 

0.38*** [0.23 0.64] 
Type of facility 

             Gov't hosp./polyclinic(ref) a 
              Other Gov't facilityb 0.51*** [0.42 0.62] 

 
0.78* [0.65 0.95] 

 
0.80* [0.66 0.96] 

   Private /maternity homec 1.16 [0.89 1.50] 
 

1.15 [0.89 1.50] 
 

1.16 [0.90 1.51] 
   Home/other/DK 0.23*** [0.10 0.51] 

 
0.49 [0.21 1.14] 

 
0.51 [0.22 1.19] 

Reason for ANC 
             Checkup 
             Other (for problem) 1.01 [0.83 1.22] 

 
0.89 [0.73 1.10] 

 
0.89 [0.73 1.10] 

Pregnancy complication 1.63*** [1.35 1.97] 
 

0.80 [0.53 1.23] 
 

0.81 [0.53 1.24] 
Serious complication  2.07*** [1.68 2.56] 

 
2.38*** [1.50 3.77] 

 
2.36*** [1.49 3.74] 

Prior miscarriage/still 
birth 1.16 [0.97 1.40] 

 
1.08 [0.88 1.31] 

 
1.08 [0.89 1.31] 

            Current age in years 1 [0.99 1.01] 
 

1.03** [1.01 1.05] 
 

1.03** [1.01 1.05] 
Parity 0.92*** [0.89 0.95] 

 
0.92** [0.86 0.98] 

 
0.92** [0.86 0.98] 

Marital Status 
              Currently married (ref) 
              Cohabitating 0.59*** [0.48 0.74] 

 
0.66*** [0.53 0.84] 

 
0.67** [0.53 0.85] 

   Previously married 0.92 [0.69 1.24] 
 

1.05 [0.76 1.45] 
 

1.06 [0.77 1.45] 
   Never married 1.31 [0.96 1.79] 

 
1.24 [0.86 1.78] 

 
1.24 [0.87 1.78] 

Married before 19years 0.68*** [0.58 0.79] 
 

0.94 [0.78 1.12] 
 

0.93 [0.78 1.10] 
Female household head 1.05 [0.88 1.26] 

 
1.06 [0.87 1.30] 

 
1.05 [0.86 1.28] 



250 
 

Table 6G2 continued            
Ever contraception 1.65*** [1.40 1.96] 

 
1.22* [1.02 1.46] 

 
1.21* [1.01 1.45] 

Know family planning 
source 1 [0.86 1.16] 

 
0.98 [0.84 1.15] 

 
0.96 [0.82 1.12] 

Religious affiliation 
             Orthodox Christian (ref) 
              Other Christian 1.03 [0.86 1.25] 

 
1.05 [0.86 1.27] 

 
1.05 [0.86 1.28] 

   Moslem 0.89 [0.66 1.20] 
 

1.01 [0.74 1.39] 
 

1.07 [0.78 1.46] 
  Traditionalist /other   0.44*** [0.32 0.59] 

 
0.69* [0.50 0.94] 

 
0.68* [0.50 0.93] 

Ethnicity 
              Akan 
              Ga/Dangme/Guan 0.60** [0.43 0.84] 

 
0.83 [0.60 1.15] 

 
0.88 [0.63 1.22] 

   Ewe 0.67* [0.48 0.93] 
 

0.80 [0.59 1.09] 
 

0.88 [0.63 1.23] 
   Mole-Dagbani/Hausa 0.40*** [0.28 0.59] 

 
0.67* [0.46 0.99] 

 
0.77 [0.51 1.17] 

   Grussi/Gruma 0.43*** [0.29 0.62] 
 

0.80 [0.56 1.16] 
 

0.78 [0.53 1.16] 
   Other/4missing 0.49*** [0.34 0.69] 

 
0.94 [0.63 1.39] 

 
0.92 [0.61 1.37] 

Watches television 
              At least once a week (ref) 
              Less than once a week 0.52*** [0.41 0.67] 

 
0.77 [0.59 1.00] 

 
0.77* [0.59 1.00] 

   Not at all/DK 0.44*** [0.36 0.53] 
 

0.88 [0.72 1.08] 
 

0.88 [0.71 1.08] 
Region  

             Greater Accra (ref) 
             Central  0.39 [0.14 1.08] 

     
1.00 [0.52 1.90] 

  Western 0.26** [0.094 0.72] 
     

0.78 [0.40 1.51] 
  Volta 0.13*** [0.046 0.36] 

     
0.66 [0.34 1.29] 

  Eastern 0.29** [0.11 0.73] 
     

0.84 [0.47 1.51] 
  Ashanti 0.48 [0.19 1.23] 

     
1.06 [0.58 1.95] 

  Brong Ahafo 0.29* [0.11 0.81] 
     

0.89 [0.47 1.69] 
  Northern 0.048*** [0.017 0.14] 

     
0.36** [0.18 0.73] 

  Upper east 0.14*** [0.043 0.44] 
     

1.44 [0.66 3.14] 
  Upper west 0.15** [0.044 0.53] 

     
1.80 [0.79 4.13] 

            Constant 1.52** [1.18 1.95]   0.60 [0.32 1.13]   0.66 [0.29 1.47] 
Random effects          

 
For Null model 

        District variance 0.94 [0.74 1.18] 
 

0.47*** [0.32 0.67] 
 

0.36*** [0.23 0.58] 
            Cluster variance 1.32*** [1.16 1.49] 

 
0.60*** [0.47 0.76] 

 
0.56*** [0.44 0.73] 

            N 4868       4868       4868     
Notes:  *p<0.05, ** p<0.01, *** p<0.001.  a Refers to receiving ANC at least once in a government hospital or 
polyclinic b Refers to receiving ANC at least once in a lower tiered government facility but never in a hospital or 
polyclinic c Refers to receiving all ANC only in a private facility or maternity home. This applies to all the models 



251 
 

Table 6G3:  Multilevel Logistic Regression of Quality of Antenatal care (ANC) on  Education, Place of residence 
and relevant confounders, GMHS, N=4,868 

 
Quality of ANC : OR[95% CI] 

 
Bivariate 

 
Multivariate 

Independent variables         Model without region   model with region 
Fixed effects            
Place of residence:  

              Rural (ref) 
              Urban 1.78*** [1.43 2.21] 

 
1.18 [0.94 1.50] 

 
1.24 [0.99 1.56] 

Years of sch. centered 1.07*** [1.05 1.09] 
 

1.03** [1.01 1.05] 
 

1.03** [1.01 1.05] 
Household wealth Index 

             Poorest (ref) 
             Poorer/Middle 1.43*** [1.18 1.74] 

 
1.21 [0.99 1.48] 

 
1.24* [1.01 1.52] 

   Rich/Richest 2.31*** [1.83 2.92] 
 

1.35* [1.03 1.78] 
 

1.40* [1.06 1.84] 
Number of ANC visits 

              One to three  0.40*** [0.34 0.47] 
 

0.52*** [0.43 0.62] 
 

0.51*** [0.43 0.62] 
   Four or more (ref) 

           Trimester of first ANC 
              First trimester (ref) 
              Second trimester 0.72*** [0.63 0.83] 

 
0.87 [0.75 1.00] 

 
0.88 [0.76 1.01] 

   Third trimester 0.33*** [0.23 0.47] 
 

0.58** [0.40 0.86] 
 

0.60** [0.41 0.87] 
    DK trimester 0.080* [0.0074 0.86] 

 
0.13 [0.014 1.31] 

 
0.13 [0.013 1.33] 

ANC provider 
              Nurse (ref) 
              Doctor 1.24* [1.04 1.49] 

 
1.05 [0.87 1.26] 

 
1.04 [0.86 1.26] 

 All others 1.22 [0.80 1.87] 
 

1.55 [0.99 2.41] 
 

1.47 [0.94 2.29] 
Type of facility 

            Gov't hosp./polyclinic(ref) 
              Other Gov't facility 0.62*** [0.52 0.73] 

 
0.72*** [0.61 0.86] 

 
0.71*** [0.60 0.85] 

   Private /maternity home 0.60*** [0.48 0.73] 
 

0.56*** [0.45 0.69] 
 

0.55*** [0.45 0.68] 
   Home/other/DK 0.16*** [0.075 0.33] 

 
0.17*** [0.074 0.37] 

 
0.17*** [0.075 0.37] 

Reason for ANC 
             Checkup 
             Other (for problem/9DK) 1.21* [1.01 1.44] 

 
1.16 [0.96 1.39] 

 
1.15 [0.95 1.38] 

Pregnancy complication 1.11 [0.94 1.31] 
 

0.82 [0.57 1.16] 
 

0.80 [0.57 1.14] 
Serious complication  1.25* [1.05 1.49] 

 
1.34 [0.91 1.95] 

 
1.33 [0.91 1.95] 

Prior miscarriage/still 
birth 0.99 [0.85 1.17] 

 
0.95 [0.80 1.12] 

 
0.94 [0.80 1.11] 

            Current age in years 1 [0.99 1.01] 
 

1.00 [0.98 1.01] 
 

1.00 [0.98 1.01] 
Parity 0.98 [0.95 1.01] 

 
1.02 [0.97 1.07] 

 
1.02 [0.96 1.07] 

Marital Status 
              Currently married (ref) 
              Cohabitating 0.71** [0.58 0.87] 

 
0.78* [0.63 0.97] 

 
0.78* [0.63 0.97] 

   Previously married 0.96 [0.74 1.25] 
 

1.04 [0.78 1.38] 
 

1.03 [0.77 1.36] 
   Never married 0.9 [0.69 1.17] 

 
1.01 [0.74 1.38] 

 
1.00 [0.74 1.36] 

Married before 19years 0.98 [0.86 1.12] 
 

1.09 [0.93 1.28] 
 

1.08 [0.92 1.26] 
Female household head 0.95 [0.81 1.12] 

 
0.95 [0.80 1.13] 

 
0.95 [0.80 1.13] 
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Table 6G3 continued 
            Ever contraception 1.70*** [1.47 1.98] 

 
1.42*** [1.22 1.66] 

 
1.39*** [1.19 1.63] 

Know family planning 
source 1.15* [1.01 1.32] 

 
1.17* [1.02 1.34] 

 
1.16* [1.01 1.33] 

Religious affiliation 
             Orthodox Christian (ref) 
              Other Christian 1.02 [0.86 1.21] 

 
1.01 [0.85 1.20] 

 
1.03 [0.87 1.22] 

   Moslem 0.92 [0.72 1.18] 
 

1.23 [0.93 1.62] 
 

1.28 [0.98 1.68] 
  Traditionalist /other   0.67** [0.51 0.87] 

 
0.94 [0.72 1.24] 

 
0.97 [0.73 1.27] 

Ethnicity 
              Akan 
              Ga/dangme/Guan 0.61*** [0.47 0.80] 

 
0.70* [0.53 0.92] 

 
0.79 [0.60 1.04] 

   Ewe 0.63*** [0.48 0.83] 
 

0.71* [0.54 0.94] 
 

0.83 [0.62 1.09] 
   Mole-dagbani/Hausa 0.47*** [0.35 0.64] 

 
0.54*** [0.38 0.76] 

 
0.57** [0.40 0.82] 

    Grussi/Gruma 0.51*** [0.37 0.71] 
 

0.67* [0.48 0.94] 
 

0.68* [0.48 0.96] 
    Other/4missing 0.54*** [0.40 0.73] 

 
0.65* [0.46 0.91] 

 
0.61** [0.44 0.86] 

Watches television 
              At least once a week 

(ref) 0.882 [0.702 1.109] 
           Less than once a week 0.658*** [0.558 0.775] 
 

1.07 [0.84 1.36] 
 

1.07 [0.84 1.36] 
   Not at all/DK 2.195*** [1.754 2.748] 

 
0.93 [0.78 1.13] 

 
0.93 [0.77 1.12] 

Region  
              Greater Accra (ref) 
              Central  1.64 [0.73 3.71] 

     
1.60 [0.80 3.21] 

   Western 9.30*** [3.90 22.2] 
     

10.9*** [5.16 23.2] 
   Volta 0.96 [0.42 2.17] 

     
1.56 [0.77 3.14] 

   Eastern 1.6 [0.74 3.48] 
     

1.81 [0.95 3.46] 
   Ashanti 3.15** [1.45 6.84] 

     
3.13*** [1.62 6.04] 

   Brong Ahafo 3.63** [1.59 8.28] 
     

4.63*** [2.30 9.34] 
   Northern 0.6 [0.26 1.35] 

     
1.44 [0.70 2.96] 

   Upper east 2.14 [0.84 5.46] 
     

4.21*** [1.84 9.62] 
   Upper west 1.36 [0.51 3.59] 

     
3.03* [1.28 7.14] 

            Constant         2.13** [1.23 3.67]   0.77 [0.35 1.68] 
Random effects          

 
For Null model   

       District variance 0.99 [0.82 1.20]   0.80* [0.65 0.98] 
 

0.52*** [0.40 0.67] 
            Cluster variance 0.54*** [0.43 0.67] 

 
0.38*** [0.27 0.54] 

 
0.38*** [0.27 0.54] 

            N 4868       4868       4868     
Notes:  *p<0.05, ** p<0.01, *** p<0.001.   
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Table 6G4.1:  Multilevel Logistic Regression of use of SBAs and  quality of ANC on Place of residence, SES and relevant confounders, GMHS 

 
Use of SBAs    Quality of ANC  

 Model without region   model with region   Model without region   model with region 
Independent variables Unstandardized coefficient (SE) 
Quality of ANC score 

              0-7 (ref) 
              8 or 9 0.19* (0.086) 

 
0.16 (0.087) 

      Place of residence:  
              Rural (ref) 
              Urban 1.48*** (0.14) 

 
1.44*** (0.14) 

 
0.17 (0.12) 

 
0.21 (0.12) 

Years of sch. centered 0.074*** (0.012) 
 

0.074*** (0.012) 
 

0.032** (0.011) 
 

0.032** (0.011) 
Household wealth Index 

             Poorest (ref) 
             Poorer/Middle 0.20 (0.11) 

 
0.25* (0.11) 

 
0.19 (0.10) 

 
0.22* (0.10) 

   Rich/Richest 0.73*** (0.15) 
 

0.77*** (0.15) 
 

0.30* (0.14) 
 

0.33* (0.14) 
Type of facility 

              Gov't hospital or polyclinic (ref) 
              Other Gov't facility -0.24* (0.099) 

 
-0.23* (0.098) 

 
-0.32*** (0.090) 

 
-0.34*** (0.090) 

   Only Private /maternity home 0.14 (0.13) 
 

0.15 (0.13) 
 

-0.58*** (0.11) 
 

-0.60*** (0.11) 
    Home/other/DK -0.71 (0.43) 

 
-0.67 (0.43) 

 
-1.80*** (0.41) 

 
-1.79*** (0.41) 

Region  
             Greater Accra (ref) 
             Central  
   

-0.0047 (0.33) 
    

0.47 (0.35) 
  Western 

   
-0.25 (0.34) 

    
2.39*** (0.38) 

  Volta 
   

-0.41 (0.34) 
    

0.44 (0.36) 
  Eastern 

   
-0.18 (0.30) 

    
0.60 (0.33) 

  Ashanti 
   

0.061 (0.31) 
    

1.14*** (0.34) 
  Brong Ahafo 

   
-0.12 (0.33) 

    
1.53*** (0.36) 

  Northern 
   

-1.02** (0.36) 
    

0.36 (0.37) 
  Upper east 

   
0.37 (0.40) 

    
1.44*** (0.42) 

  Upper west 
   

0.59 (0.42) 
    

1.11* (0.44) 
            Constant -0.50 (0.32)   -0.42 (0.41)   0.76** (0.28)   -0.26 (0.40) 
            N 4868     4868     4868     4868   
Notes:  *p<0.05, ** p<0.01, *** p<0.001. These are the same models from table 6G2&3, thus contain the same set of predictors. 
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Table  6G4.2: Mediation analysis 
 Does quality of ANC Mediate the effect of education on use of SBAs 

    coefficient se p-value: 
Direct effect of education on use of SBA a c' 0.074 0.012 <0.001 
Direct effect of quality of  care on use of SBAs b b 0.190 0.086 <0.05 
Direct effect of education on quality of ANC c a 0.032 0.011 <0.01 
     Effect of education on use of SBAs quality of care 
(indirect effect of education) ab 0.006 

  Ratio of the indirect to direct effect ab/c' 0.082 
  Proportion of total effect mediated  ab/(ab+c’) 0.076   

Significance of mediated effect  Test statistic se p-value: 
Sobel Test 1.759 0.003 0.079 
Goodman test:                                                                                                1.829 0.003 0.067  

      Does quality of ANC Mediate the effect of wealth on use of SBAs 
    coefficient se p-value: 
Direct effect of wealth on use of SBA d c' 0.730 0.150 <0.001 
Direct effect of quality of  care on use of SBAs b b 0.190 0.086 <0.05 
Direct effect of wealth on quality of ANC e a 0.300 0.140 <0.05 
     Effect of wealth on use of SBAs quality of care 
(indirect effect of wealth) ab 0.057 

  Ratio of the indirect to direct effect ab/c' 0.078 
  Proportion of total effect mediated ab/(ab+c’) 0.072   

Significance of mediated effect  Test statistic se p-value: 
Sobel Test: 1.538 0.037 0.124 
Good man test     1.626  0.035 0.104 
 

Does quality of ANC Mediate the effect of living in the Western region on use of SBAs 
    coefficient se p-value: 
Direct effect of Western region on use of SBA e c' -0.250 0.340 >0.05 
Direct effect of quality of  care on use of SBAs f b 0.160 0.087 >0.05 
Direct effect of Western region on quality of ANC g a 2.390 0.380 <0.001 
     Effect of Western region on use of SBAs quality of 
care (indirect effect of living in western region ) ab 0.382 

  Ratio of the indirect to direct effect ab/c' -1.530 
  Proportion of total effect mediated ab/(ab+c’) 0.604   

Significance of mediated effect  Test statistic se p-value: 
Sobel Test: 1.765 0.217 0.078 
Good man test     1.786 0.214 0.074 
Notes:   a this is the coefficient for education on use of SBAs from table 6G4.1 in the model without region 
b this is the coefficient for quality of ANC on use of SBAs from table 6G4.1 in the model without region 
c this is the coefficient for education on quality of ANC from table 6G4.1 in the model without region 
d this is the coefficient for richer/richest on use of SBAs from table 6G4.1 in the model without region 
e this is the coefficient for richer/richest on quality of ANC from table 6G4.1 in the model without region 
e this is the coefficient for Western on use of SBAs from table 6G4.1 in the model with region 
f this is the coefficient for quality of ANC on use of SBAs from table 6G4.1 in the model with region 
g this is the coefficient for Western on quality of ANC from table 6G4.1 in the model with region 
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Sobel and Goodman tests results are from the interactive mediation test website: http://quantpsy.org/sobel/sobel.htm.  

http://quantpsy.org/sobel/sobel.htm
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Table 6G5: Weighted Single Level Logistic Regression of use of SBAs and quality of ANC on relevant predictors, GMHS, N=4,868 

 
Quality of ANC : OR[95% CI] 

 
Use of SBA : OR[95% CI] 

Independent variables Model without region   model with region 
 

Model without region   model with region 
Quality of ANC score 

                  0-7 (ref) 
                  8 or 9 
        

1.22* [1.03 1.45] 
 

1.19* [1.00 1.42] 
Place of residence:  

                  Rural (ref) 
                  Urban 1.15 [0.89 1.49] 

 
1.37* [1.04 1.78] 

 
3.94*** [2.89 5.38] 

 
3.84*** [2.81 5.26] 

Years of sch. centered 1.02 [1.00 1.04] 
 

1.02* [1.00 1.05] 
 

1.10*** [1.07 1.13] 
 

1.10*** [1.07 1.12] 
Household wealth Index 

                 Poorest (ref) 
                 Poorer/Middle 1.24* [1.01 1.53] 

 
1.31** [1.07 1.61] 

 
1.08 [0.85 1.37] 

 
1.18 [0.91 1.51] 

   Rich/Richest 1.29 [0.95 1.74] 
 

1.41* [1.03 1.92] 
 

2.04*** [1.46 2.86] 
 

2.13*** [1.51 2.99] 
Number of ANC visits 

                  One to three  
                  Four or more(ref) 0.54*** [0.45 0.66] 

 
0.53*** [0.43 0.65] 

 
0.35*** [0.28 0.43] 

 
0.34*** [0.27 0.42] 

Trimester of first ANC 0.86* [0.74 1.00] 
 

0.9 [0.77 1.06] 
 

0.84* [0.71 0.99] 
 

0.87 [0.74 1.04] 
   First trimester (ref) 

                  Second trimester 
                  Third trimester 0.50*** [0.34 0.74] 

 
0.55** [0.36 0.82] 

 
0.86 [0.53 1.38] 

 
0.9 [0.55 1.47] 

    DK trimester 0.13* [0.020 0.87] 
 

0.16 [0.017 1.44] 
 

0.77 [0.17 3.46] 
 

0.98 [0.21 4.61] 
ANC provider 

                  Nurse/midwife (ref) 
                  Doctor 1.06 [0.86 1.30] 

 
1.08 [0.87 1.34] 

 
1.26 [0.97 1.65] 

 
1.26 [0.96 1.64] 

 All others 1.4 [0.84 2.33] 
 

1.17 [0.71 1.92] 
 

0.49* [0.25 0.96] 
 

0.35** [0.19 0.67] 
Type of facility 

                  Gov't hosp./polyclinic(ref) 
                  Other Gov't facility 0.60*** [0.49 0.75] 

 
0.59*** [0.47 0.74] 

 
0.78* [0.63 0.96] 

 
0.80* [0.65 0.99] 

   Only Private/maternity home 0.49*** [0.38 0.64] 
 

0.50*** [0.38 0.65] 
 

1.02 [0.78 1.33] 
 

1.09 [0.84 1.41] 
    Home/other/DK 0.15*** [0.060 0.37] 

 
0.17*** [0.063 0.44] 

 
0.43 [0.15 1.23] 

 
0.48 [0.18 1.28] 

Reason for ANC 
                 Checkup 
                 Other (for problem) 1.24* [1.03 1.49] 

 
1.2 [1.00 1.45] 

 
0.92 [0.73 1.17] 

 
0.93 [0.73 1.17] 

Pregnancy complication 0.58** [0.40 0.84] 
 

0.58** [0.39 0.86] 
 

0.81 [0.53 1.25] 
 

0.82 [0.53 1.27] 
Serious complication  1.86** [1.23 2.81] 

 
1.81** [1.15 2.82] 

 
2.55*** [1.63 3.98] 

 
2.57*** [1.64 4.01] 
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Table 6G5 continued                
Prior miscarriage/still birth 0.98 [0.82 1.17] 

 
0.97 [0.81 1.16] 

 
1.11 [0.91 1.35] 

 
1.11 [0.90 1.35] 

Current age in years 0.99 [0.97 1.01] 
 

0.99 [0.98 1.01] 
 

1.02 [1.00 1.04] 
 

1.02 [1.00 1.04] 
Parity 1.03 [0.97 1.09] 

 
1.03 [0.97 1.09] 

 
0.92** [0.86 0.98] 

 
0.92** [0.86 0.98] 

Marital Status 
                  Currently married (ref) 
                  Cohabitating 0.83 [0.65 1.07] 

 
0.78 [0.60 1.01] 

 
0.71* [0.53 0.94] 

 
0.74* [0.55 0.99] 

   Previously married 1.09 [0.79 1.51] 
 

1.11 [0.80 1.55] 
 

1.22 [0.86 1.72] 
 

1.25 [0.88 1.78] 
   Never married 1.17 [0.83 1.65] 

 
1.06 [0.76 1.49] 

 
1.07 [0.76 1.50] 

 
1.12 [0.80 1.59] 

                Married before 19years 1.07 [0.91 1.25] 
 

1.06 [0.90 1.24] 
 

0.9 [0.77 1.05] 
 

0.89 [0.76 1.04] 
Female household head 0.95 [0.78 1.15] 

 
0.92 [0.76 1.12] 

 
1.13 [0.90 1.41] 

 
1.07 [0.86 1.34] 

Ever contraception 1.60*** [1.34 1.91] 
 

1.46*** [1.23 1.75] 
 

1.29** [1.07 1.56] 
 

1.24* [1.03 1.51] 
Know family planning source 1.32*** [1.13 1.54] 

 
1.25** [1.07 1.46] 

 
0.97 [0.83 1.15] 

 
0.91 [0.77 1.07] 

Religious affiliation 
                 Orthodox Christian (ref) 
                  Other Christian 1.01 [0.84 1.22] 

 
1.08 [0.90 1.30] 

 
1.09 [0.87 1.35] 

 
1.08 [0.87 1.34] 

   Moslem 1.44* [1.05 1.97] 
 

1.56* [1.10 2.20] 
 

0.97 [0.63 1.49] 
 

1.03 [0.71 1.50] 
  Traditionalist /other   1.13 [0.85 1.50] 

 
1.2 [0.90 1.61] 

 
0.60** [0.41 0.88] 

 
0.59** [0.40 0.86] 

Ethnicity 
                  Akan 
                  Ga/Dangme/Guan 0.43*** [0.32 0.58] 

 
0.74 [0.53 1.02] 

 
0.78 [0.56 1.09] 

 
0.8 [0.56 1.13] 

   Ewe 0.50*** [0.38 0.67] 
 

0.78 [0.58 1.05] 
 

0.67* [0.49 0.92] 
 

0.72 [0.51 1.02] 
   Mole-Dagbani/Hausa 0.38*** [0.27 0.54] 

 
0.47*** [0.32 0.68] 

 
0.68 [0.42 1.08] 

 
0.89 [0.55 1.42] 

   Grussi/Gruma 0.68* [0.46 0.99] 
 

0.67* [0.45 0.98] 
 

0.79 [0.52 1.18] 
 

0.73 [0.45 1.18] 
   Other/4missing 0.54** [0.38 0.78] 

 
0.44*** [0.28 0.69] 

 
1.11 [0.62 2.00] 

 
0.99 [0.57 1.72] 

Watches television 
                  At least once a week (ref) 
                  Less than once a week 0.97 [0.77 1.22] 

 
1 [0.78 1.27] 

 
0.84 [0.64 1.10] 

 
0.82 [0.63 1.08] 

   Not at all/DK 0.88 [0.72 1.07] 
 

0.89 [0.73 1.08] 
 

1.04 [0.80 1.34] 
 

0.99 [0.77 1.27] 
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Table 6G5 continued 
Region  

                 Greater Accra (ref) 
                 Central  
    

1.5 [0.95 2.38] 
     

0.79 [0.48 1.30] 
  Western 

    
7.84*** [4.59 13.4] 

     
0.61* [0.37 1.00] 

  Volta 
    

1.57* [1.05 2.36] 
     

0.68 [0.43 1.07] 
  Eastern 

    
1.71** [1.21 2.42] 

     
0.76 [0.53 1.08] 

  Ashanti 
    

2.67*** [1.84 3.87] 
     

0.87 [0.55 1.37] 
  Brong Ahafo 

    
4.18*** [2.55 6.86] 

     
0.87 [0.52 1.44] 

  Northern 
    

1.54 [0.98 2.43] 
     

0.38*** [0.22 0.64] 
  Upper east 

    
4.31*** [2.58 7.19] 

     
1.33 [0.74 2.41] 

  Upper west 
    

2.88*** [1.59 5.22] 
     

1.56 [0.71 3.43] 
                Constant 2.22** [1.27 3.90] 

 
0.82 [0.44 1.54] 

 
0.77 [0.40 1.48] 

 
0.97 [0.47 2.01] 

N 4,868       4,868       4,868       4,868     
Notes:  *p<0.05, ** p<0.01, *** p<0.001.   
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Table 6G6:  Multilevel Logistic Regression of Health facility delivery on  quality of ANC, Place of residence, SES and relevant confounders, GMHS 

 
Delivery in a Health facility : OR[95% CI] 

 
Attended ANC at least once 

 
Full sample 

Independent variables Model without region   Model with region   Model without region   Model with region 
Fixed affects                Quality of ANC score 

                  0-7 (ref) 
                  8 or 9 1.13 [0.95 1.33] 

 
1.09 [0.92 1.30] 

 
1.12 [0.94 1.32] 

 
1.08 [0.91 1.29] 

Place of residence:  
                  Rural (ref) 
                  Urban 4.16*** [3.15 5.49] 

 
3.98*** [3.03 5.22] 

 
4.22*** [3.20 5.58] 

 
4.05*** [3.09 5.32] 

Years of sch. centered 1.08*** [1.05 1.10] 
 

1.08*** [1.05 1.10] 
 

1.07*** [1.05 1.10] 
 

1.07*** [1.05 1.10] 
Household wealth Index 

                 Poorest (ref) 
                 Poorer/Middle 1.29* [1.03 1.61] 

 
1.36** [1.09 1.71] 

 
1.29* [1.03 1.61] 

 
1.37** [1.09 1.71] 

   Rich/Richest 2.24*** [1.66 3.03] 
 

2.35*** [1.74 3.18] 
 

2.26*** [1.68 3.06] 
 

2.37*** [1.75 3.21] 
Number of ANC visits 

                  One to three  
                  Four or more(ref) 2.88*** [2.32 3.56] 

 
2.90*** [2.34 3.59] 

 
2.88*** [2.32 3.56] 

 
2.90*** [2.34 3.59] 

Trimester of first ANC 
                  First trimester (ref) 
                  Second trimester 0.85 [0.72 1.00] 

 
0.87 [0.74 1.03] 

 
0.85 [0.72 1.00] 

 
0.87 [0.74 1.03] 

   Third trimester 0.87 [0.56 1.35] 
 

0.89 [0.58 1.38] 
 

0.87 [0.56 1.35] 
 

0.89 [0.58 1.38] 
    DK trimester 0.80 [0.079 8.08] 

 
0.88 [0.083 9.38] 

 
0.83 [0.081 8.43] 

 
0.92 [0.086 9.75] 

ANC provider 
                  Nurse (ref) 
                  Doctor 1.18 [0.94 1.47] 

 
1.16 [0.93 1.45] 

 
1.17 [0.94 1.46] 

 
1.16 [0.93 1.44] 

 All others 0.46** [0.27 0.77] 
 

0.41*** [0.24 0.69] 
 

0.45** [0.27 0.77] 
 

0.41*** [0.24 0.69] 
Type of facility 

                 Gov't hospital/polyclinic(ref) 
                 Other Gov't facility 0.81* [0.67 0.98] 

 
0.82* [0.68 1.00] 

 
0.81* [0.67 0.98] 

 
0.83 [0.68 1.00] 

  Only Private/maternity home 1.14 [0.88 1.48] 
 

1.16 [0.89 1.50] 
 

1.12 [0.87 1.46] 
 

1.14 [0.88 1.48] 
   Home/other/DK 0.23** [0.091 0.57] 

 
0.24** [0.097 0.60] 

 
0.23** [0.091 0.58] 

 
0.24** [0.097 0.61] 

Reason for ANC 
                 Checkup 
                 Other (for problem) 0.84 [0.68 1.03] 

 
0.84 [0.68 1.03] 

 
0.84 [0.68 1.03] 

 
0.83 [0.68 1.02] 
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Table 6G6 continued                
Pregnancy complication 0.75 [0.49 1.15] 

 
0.76 [0.50 1.17] 

 
0.76 [0.50 1.16] 

 
0.77 [0.51 1.17] 

Serious complication  2.56*** [1.62 4.07] 
 

2.55*** [1.61 4.04] 
 

2.56*** [1.63 4.04] 
 

2.55*** [1.62 4.01] 
Prior miscarriage/still birth 1.23* [1.01 1.49] 

 
1.23* [1.01 1.50] 

 
1.22* [1.00 1.49] 

 
1.23* [1.01 1.49] 

                Current age in years 1.03** [1.01 1.05] 
 

1.03** [1.01 1.05] 
 

1.03** [1.01 1.05] 
 

1.03** [1.01 1.05] 
Parity 0.92** [0.86 0.98] 

 
0.92** [0.86 0.98] 

 
0.92** [0.87 0.98] 

 
0.92** [0.87 0.98] 

Marital Status 
                  Currently married (ref) 
                  Cohabitating 0.73** [0.58 0.92] 

 
0.73** [0.57 0.92] 

 
0.70** [0.56 0.89] 

 
0.70** [0.56 0.89] 

   Previously married 1.12 [0.82 1.55] 
 

1.13 [0.82 1.56] 
 

1.05 [0.77 1.44] 
 

1.06 [0.77 1.45] 
   Never married 1.39 [0.97 1.99] 

 
1.39 [0.97 2.00] 

 
1.38 [0.97 1.98] 

 
1.38 [0.97 1.98] 

Married before 19years 0.94 [0.79 1.13] 
 

0.94 [0.79 1.12] 
 

0.95 [0.79 1.13] 
 

0.94 [0.79 1.12] 
Female household head 1.08 [0.89 1.33] 

 
1.06 [0.87 1.30] 

 
1.08 [0.88 1.32] 

 
1.06 [0.87 1.29] 

                Ever contraception 1.21* [1.02 1.45] 
 

1.19 [1.00 1.43] 
 

1.22* [1.02 1.45] 
 

1.20* [1.00 1.43] 
Know family planning 
source 1.02 [0.87 1.20] 

 
0.99 [0.85 1.16] 

 
1.04 [0.89 1.21] 

 
1.01 [0.86 1.18] 

Religious affiliation 
                 Orthodox Christian (ref) 
                  Other Christian 1.02 [0.84 1.23] 

 
1.02 [0.84 1.23] 

 
1.01 [0.83 1.22] 

 
1.01 [0.83 1.22] 

   Moslem 0.97 [0.71 1.34] 
 

1.04 [0.76 1.43] 
 

0.97 [0.71 1.33] 
 

1.04 [0.76 1.42] 
  Traditionalist /other   0.62** [0.45 0.85] 

 
0.62** [0.45 0.85] 

 
0.61** [0.44 0.83] 

 
0.61** [0.44 0.83] 

Ethnicity 
                  Akan 
                  Ga/Dangme/Guan 0.88 [0.64 1.21] 

 
0.88 [0.63 1.22] 

 
0.86 [0.62 1.18] 

 
0.86 [0.62 1.21] 

   Ewe 0.72* [0.53 0.97] 
 

0.73 [0.52 1.02] 
 

0.72* [0.53 0.97] 
 

0.74 [0.53 1.04] 
   Mole-Dagbani/Hausa 0.67* [0.45 0.98] 

 
0.75 [0.49 1.13] 

 
0.65* [0.44 0.96] 

 
0.73 [0.48 1.11] 

    Grussi/Gruma 0.82 [0.57 1.19] 
 

0.78 [0.53 1.15] 
 

0.79 [0.55 1.14] 
 

0.75 [0.51 1.11] 
    Other/4missing 1.00 [0.67 1.48] 

 
0.94 [0.63 1.41] 

 
0.98 [0.66 1.45] 

 
0.93 [0.62 1.38] 

Watches television 
                  At least once a week (ref) 
                  Less than once a week 0.76* [0.59 1.00] 

 
0.76* [0.58 0.99] 

 
0.78 [0.60 1.02] 

 
0.78 [0.60 1.01] 

   Not at all/DK 0.90 [0.73 1.10] 
 

0.89 [0.72 1.09] 
 

0.90 [0.74 1.11] 
 

0.89 [0.73 1.09] 
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Table 6G6 continued 
Region  

                 Greater Accra (ref) 
                 Central  
    

0.68 [0.37 1.26] 
     

0.68 [0.36 1.27] 
  Western 

    
0.73 [0.39 1.39] 

     
0.75 [0.40 1.43] 

  Volta 
    

0.70 [0.37 1.33] 
     

0.70 [0.37 1.33] 
  Eastern 

    
0.84 [0.48 1.48] 

     
0.86 [0.49 1.51] 

  Ashanti 
    

0.95 [0.53 1.70] 
     

1.01 [0.57 1.82] 
  Brong Ahafo 

    
0.83 [0.45 1.55] 

     
0.84 [0.45 1.57] 

  Northern 
    

0.32** [0.16 0.64] 
     

0.32** [0.16 0.64] 
  Upper east 

    
1.27 [0.60 2.70] 

     
1.30 [0.61 2.77] 

  Upper west 
    

1.64 [0.73 3.67] 
     

1.67 [0.74 3.75] 
Constant 0.19*** [0.10 0.37]   0.24*** [0.11 0.53]   0.20*** [0.10 0.38]   0.24*** [0.11 0.53] 
Random effects 

               District variance 0.43*** [0.29 0.65] 
 

0.32*** [0.18 0.57] 
 

0.45*** [0.30 0.66] 
 

0.33*** [0.19 0.57] 
                Cluster variance 0.62*** [0.49 0.78] 

 
0.59*** [0.46 0.75] 

 
0.63*** [0.50 0.79] 

 
0.60*** [0.47 0.76] 

                N 4868       4868       5042       5042     
Notes:  *p<0.05, ** p<0.01, *** p<0.001.    



262 
 

Table 6W1: Bivariate analysis: proportion of women assisted by  a SBA for each, WHS, (2003), N=1,671 

 Ghana  Burkina Faso  Total 
Variables N Percent p-v  N Percent p-v  N Percent p-v 
Total 648 57.3   1,023 67.5   1,671 63.5 

 ANC quality score   ***    ***    ** 
    0 to 2 services 305 49.2   894 65.1   1,199 61.1  
    All 3 services 343 64.4   129 83.7   472 69.7  
Setting 

  
*** 

   
*** 

   
*** 

     Rural 409 43.5 
  

574 50.0 
  

983 47.3 
      Urban 239 80.8 

  
449 89.8 

  
688 86.6 

 Education 
  

*** 
   

*** 
   

*** 
  No formal schooling 219 46.6 

  
811 61.3 

  
1,030 58.2 

   Some formal schooling 429 62.7 
  

212 91.0 
  

641 72.1 
      Less than primary sch. 103 68.9 

  
86 84.9 

  
189 76.2 

      Primary school completed 292 57.9 
  

65 90.8 
  

357 63.9 
      At least Secondary sch. 34 85.3 

  
61 100.0 

  
95 94.7 

 Wealth Tertiles 
  

***    
*** 

   
*** 

    Lower 191 41.9 
  443 60.1 

  
634 54.6 

     Middle 156 50.6 
  362 65.8 

  
518 61.2 

     Upper 301 70.4 
  218 85.3 

  
519 76.7 

 Type of occupation5 
  

***    
*** 

   
*** 

    Not working for pay 80 67.5 
  644 68.2 

  
724 68.1 

     Professional6 38 97.4 
  24 100.0 

  
62 98.4 

     Service/sales7 232 69.0 
  183 77.1 

  
415 72.5 

     Agricultural worker8 298 40.3 
  172 50.0 

  
470 43.8 

 No. of ANC visits 
  

*** 
   

*** 
   

*** 
    1-3 visits 156 31.4 

  
618 62.0 

  
774 55.8 

     Four or more 492 65.5 
  

405 75.8 
  

897 70.1 
 Most frequent ANC provider 

  
*** 

   
*** 

   
*** 

   Doctor 103 81.6 
  

196 66.8 
  

299 71.9 
    Nurse 529 54.3 

  
738 71.0 

  
1,267 64.0 

    All others 16 0.0 
  

89 39.3 
  

105 33.3 
 Age in years 

      
** 

   
** 

    18-19 9 44.4 
  

71 60.6 
  

80 58.8 
     20-29 263 60.5 

  
545 70.1 

  
808 67.0 

     30-39 269 56.1 
  

317 69.1 
  

586 63.1 
     40-49yrs 107 53.3 

  
90 51.1 

  
197 52.3 

 Marital status 
      

* 
   

** 
    Currently married 529 55.8 

  
954 66.8 

  
1,483 62.9 

     Never married/Cohabiting 60 71.7 
  

42 85.7 
  

102 77.5 
     Separated/widowed/divorced 59 55.9 

  
27 63.0 

  
86 58.1 

 Number of children 
  

** 
   

** 
   

*** 
    None 146 67.1 

  
36.0 61.1 

  
182 65.9 

     1-2 177 63.3 
  

439.0 72.2 
  

616 69.6 
     3-4 150 52.7 

  
274.0 67.9 

  
424 62.5 

     5 or more 175 46.9 
  

274.0 60.2 
  

449 55.0 
 Diagnosed with a chronic condn. 

               No 546 55.9 
  

758 68.5 
  

1,304 63.2 
     Yes 102 64.7 

  
265 64.5 

  
367 64.6 
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Table 6W1 continued 
Self-Rated Health Status3 

  
**       

61.8 
     Very good(1) 248 65.3 

  
239 66.1 

  
487 65.7 

     Good 261 52.1 
  

538 68.2 
  

799 63.0 
     Moderate to bad 139 52.5 

  246 67.1 
  

385 
         Moderate 115 51.3 

  
207 67.6 

  
322 61.8 

        Bad 21 61.9 
  

38 65.8 
  

59 64.4 
        Very bad(5) 3 33.3 

  
1 0.0 

  
4 25.0 

 Satisfaction with Health system4  
               Dissatisfied 148 54.1 

  169 65.7 
  

317 60.3 
        Very dissatisfied (1) 9 88.9 

  20.0 70.0 
  

29 75.9 
         Fairly dissatisfied 39 53.9 

  52.0 69.2 
  

91 62.6 
         Neither satisfied 100 51.0 

  97.0 62.9 
  

197 56.9 
     Fairly satisfied 281 58.4 

  668 68.7 
  

949 65.7 
     Very satisfied (5) 219 58.0 

  186 64.5 
  

405 61.0 
 Inpatient encounter in last 5 years 

  
***    

*** 
   

*** 
    No 411 51.6 

  
638 56.0 

  
1,049 54.2 

     Yes 237 67.1 
  

385 86.5   
622 79.1 

 Reason for seeking inpatient care 
  

*** 
   

*** 
   

*** 
   High fever, severe diarrhea 78 56.4 

  
76 63.2 

  
154 59.7 

    Childbirth 65 93.9 
  

237 97.1 
  

302 96.4 
    Other 85 56.5 

  
53 67.9 

  
138 60.9 

     No inpatient/Missing 420 51.9 
  657 57.2   

1,077 55.2 
 Rating travel time to health facility 

  
***    

*** 
   

*** 
    Bad 94 63.8 

  126 77.8 
  

220 71.8 
     Good 134 70.9 

  238 90.3 
  

372 83.3 
     No inpatient/Missing 420 51.4 

  659 57.2 
  

1,079 55.0 
 Rating interpersonal quality of care  

  
*** 

   
*** 

   
*** 

    Bad 86 67.4 
  

175 88.0 
  

261 81.2 
     Good 113 71.7 

  
165 86.7 

  
278 80.6 

     No inpatient/Missing 449 51.7 
  

683 57.5 
  

1,132 55.2 
 Rating technical quality of care 

  
*** 

   
*** 

   
*** 

    Inadequate 195 65.1 
  

297 87.2 
  

492 78.5 
     Adequate 46 76.1   100 84.0   146 81.5  

    No inpatient/Missing 407 51.4 
  

626 55.4 
  

1,033 53.8 
 Notes: pv = p-value; refers to within group differences using ANOVA: * p<0.05,  ** p<0.01 *** p<0.001 
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Table 6W2  Multilevel binary logistic regression of use of SBAs on   Quality of ANC, Place of 
residence, Education and relevant confounders, WHS, N=1,671 

 
Use of SBA : OR[95% CI] 

Independent variables Bivariate   Multivariate 
Fixed effects        
Quality of ANC score 

          Bad (score=0-2) (ref) 
          Good (score=3) 1.49 [1.00 2.22]  

 
1.41 [0.92 2.16] 

Place of Residence 
          Rural (ref) 
          Urban 14.0*** [4.75 41.2] 

 
7.02*** [2.62 18.8] 

Education 
          None (ref) 
          Some  1.72* [1.11 2.66] 

 
1.30 [0.81 2.08] 

Wealth Index 
         Lower tertile (ref) 
         Middle tertile 1.33 [0.95 1.86] 

 
1.24 [0.87 1.77] 

  Upper tertile 1.79** [1.18 2.71] 
 

1.38 [0.88 2.16] 
Occupation 

           Not working (ref) 
          Professional 35.6** [3.19 397.0] 

 
33.3** [2.81 395.8] 

   Service/sales/technician 0.98 [0.63 1.52] 
 

0.94 [0.59 1.51] 
   Agricultural/fishery worker 0.58* [0.37 0.91] 

 
0.68 [0.42 1.10] 

Number of ANC visits 
          1 - 3 ANC visits (ref) 
          4 or more ANC visits 2.47*** [1.76 3.46] 

 
2.01*** [1.41 2.86] 

ANC provider 
          Nurse (ref) 
          Doctor 1.73* [1.07 2.82] 

 
1.28 [0.77 2.14] 

   Other provider 0.32*** [0.18 0.59] 
 

0.39** [0.20 0.73] 
Current age in years 0.98* [0.96 1.00] 

 
1.00 [0.97 1.03] 

Marital Status 
         Currently Married (ref) 
         Not currently married 0.92 [0.55 1.54] 

 
1.04 [0.60 1.82] 

  Parity 0.91** [0.86 0.97] 
 

0.90* [0.83 0.98] 
Any diagnosed chronic condition 1.01 [0.70 1.44] 

 
0.91 [0.62 1.33] 

Self-Rated Health Status 
           Very good(ref) 
           Good 1.24 [0.86 1.78] 

 
1.11 [0.76 1.63] 

    Moderate to bad 1.14 [0.75 1.74] 
 

1.08 [0.69 1.71] 
Satisfaction with Health system  

           Dissatisfied (ref) 
           Fairly satisfied 1.45 [0.97 2.17] 

 
1.47 [0.96 2.26] 

    Very satisfied  1.54 [0.97 2.43] 
 

1.70* [1.05 2.76] 
Perceived health service accessibility 

          Bad (ref) 
          Good 2.20*** [1.38 3.50] 

 
2.09** [1.30 3.37] 

   Missing(No inpatient encounter) 3.79*** [2.47 5.81] 
 

3.38*** [2.17 5.27] 
 
Ghana 0.23 [0.039 1.36] 

 
0.22* [0.067 0.75] 
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Table 6W2  continued      
 
Constant 2.77** [1.29 5.97]   0.81 [0.20 3.32] 
Random effects      

 

 
For null model 

    Strata variance 1.66** [1.17 2.36] 
 

0.86 [0.52 1.41] 
        Cluster variance 1.58*** [1.31 1.91] 

 
1.53*** [1.25 1.86] 

N  1671       1671     
Notes:  *p<0.05, ** p<0.01, *** p<0.001.   
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Table 6W3: Multilevel binary logistic regression of Quality of Antenatal care (ANC) on   Place of residence, 
Education and relevant confounders, WHS, N=1,671 

 
Quality of ANC : OR [95% CI] 

 
  Bivariate Multivariate 

Independent variables         Full unconditional   Full Conditional 
Fixed effects            
Place of Residence 

              Rural (ref) 
              Urban 1.30 [0.49 3.45] 

 
1.57 [0.82 3.01] 

 
4.62* [1.41 15.2] 

Education 
              None (ref) 
              Some  1.53* [1.10 2.13] 

 
1.43* [1.01 2.01] 

 
2.07** [1.25 3.45] 

Wealth Index 
             Lower tertile (ref) 
             Middle tertile 1.15 [0.81 1.64] 

 
1.02 [0.71 1.47] 

 
1.01 [0.70 1.45] 

  Upper tertile 1.15 [0.81 1.64] 
 

0.89 [0.61 1.29] 
 

0.86 [0.59 1.25] 
Occupation 

               Not working (ref) 
              Professional 0.82 [0.39 1.69] 

 
0.57 [0.27 1.22] 

 
0.51 [0.24 1.08] 

 Service/sales/technician 0.84 [0.56 1.24] 
 

0.71 [0.47 1.07] 
 

0.72 [0.48 1.09] 
   Agricultural/fisheries  0.57* [0.36 0.90] 

 
0.54* [0.34 0.87] 

 
0.52** [0.32 0.83] 

Number of ANC visits 
              1 - 3 ANC visits (ref) 
              4 or more ANC visits 1.95*** [1.43 2.65] 

 
1.76*** [1.28 2.41] 

 
1.75*** [1.27 2.40] 

ANC provider 
              Nurse (ref) 
              Doctor 1.60* [1.08 2.36] 

 
1.61* [1.08 2.42] 

 
1.64* [1.09 2.45] 

   Other provider 0.26** [0.10 0.67] 
 

0.33* [0.13 0.85] 
 

0.34* [0.13 0.88] 
Current age in years 1.01 [0.99 1.03] 

 
1.00 [0.98 1.03] 

 
1.00 [0.98 1.03] 

Marital Status 
             Currently Married (ref) 
             Not currently married 1.01 [0.67 1.51] 

 
0.97 [0.64 1.47] 

 
0.96 [0.63 1.46] 

Parity 1.02 [0.96 1.08] 
 

1.05 [0.97 1.13] 
 

1.05 [0.97 1.13] 
Any diagnosed chronic 
condition 1.00 [0.71 1.41] 

 
0.95 [0.67 1.35] 

 
0.94 [0.66 1.34] 

Self-Rated Health 
Status 

               Very good(ref) 
               Good 1.005 [0.723,1.397] 

 
1.04 [0.74 1.46] 

 
1.02 [0.73 1.43] 

    Moderate to bad 0.991 [0.671,1.463] 
 

0.96 [0.64 1.44] 
 

0.93 [0.62 1.40] 
Satisfaction with 
Health system  

               Dissatisfied (ref) 
               Fairly satisfied 1.067 [0.738,1.544] 

 
1.10 [0.75 1.60] 

 
1.11 [0.76 1.61] 

    Very satisfied  1.081 [0.717,1.629] 
 

1.06 [0.70 1.61] 
 

1.05 [0.69 1.60] 
Perceived health 
service accessibility 

              Bad (ref) 
              Good 0.98 [0.65 1.49] 

 
0.90 [0.59 1.38] 

 
0.93 [0.61 1.41] 

   No inpatient/missing 1.14 [0.80 1.61] 
 

1.01 [0.71 1.45] 
 

1.03 [0.72 1.47] 
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Table 6W3 continued            
Ghana 7.80*** [3.40 17.9] 

 
9.25*** [4.14 20.6] 

 
33.1*** [10.4 105.1] 

Country Interactions 
           Ghana*Some education 
        

0.50* [0.26 0.97] 
Ghana*Urban 

        
0.26* [0.068 0.99] 

Constant         0.060*** [0.020 0.18]   0.024*** [0.0069 0.083] 
Random effects          

 
For null model 

        Strata variance 1.08 [0.77 1.53] 
 

0.57* [0.35 0.91] 
 

0.45* [0.24 0.83] 

            Cluster variance 0.87 [0.65 1.18] 
 

0.81 [0.58 1.13] 
 

0.81 [0.58 1.13] 
N          1671             

Notes:  *p<0.05, ** p<0.01, *** p<0.001.   
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Table6W4.1:   Binary logistic regression of Use of skilled birth attendants and quality of ANC on Place of 
residence, Education and relevant confounders, WHS, N=1,671 

 
Use of SBA  

 
Quality of ANC 

 
Unconditional model 

 
Unconditional 

 
Conditional model 

Independent variables Unstandardized coefficients  (robust SE) 
Quality of ANC score 

           Bad (score=0-2) (ref) 
           Good (score=3) 0.36* (0.16) 

      Place of Residence 
           Rural (ref) 
           Urban 1.40*** (0.15) 

 
0.65*** (0.15) 

 
1.38*** (0.26) 

Education 
           None (ref) 
           Some  0.38* (0.17) 

 
0.37* (0.15) 

 
0.60* (0.24) 

Household wealth Index 
          Lower tertile (ref) 
          Middle tertile 0.14 (0.14) 

 
0.086 (0.16) 

 
0.044 (0.17) 

  Upper tertile 0.45** (0.17) 
 

0.021 (0.17) 
 

-0.052 (0.17) 
Occupation 

            Not working (ref) 
           Professional 3.21** (1.10) 

 
-0.47 (0.35) 

 
-0.62 (0.33) 

   Service/sales/technician 0.058 (0.17) 
 

-0.41* (0.19) 
 

-0.40* (0.19) 
   Agricultural/fishery worker -0.36* (0.16) 

 
-0.46* (0.19) 

 
-0.65*** (0.20) 

Number of ANC visits 
           1 - 3 ANC visits (ref) 
           4 or more ANC visits 0.50*** (0.13) 

 
0.50*** (0.14) 

 
0.51*** (0.14) 

ANC provider 
           Nurse (ref) 
           Doctor 0.014 (0.17) 

 
0.43* (0.17) 

 
0.51** (0.17) 

   Other provider -1.08*** (0.25) 
 

-0.99* (0.44) 
 

-0.86 (0.45) 

         Current age in years 0.0079 (0.011) 
 

0.0027 (0.011) 
 

0.0038 (0.011) 
Marital Status 

          Currently Married (ref) 
          Not currently married 0.097 (0.21) 

 
0.085 (0.19) 

 
0.029 (0.18) 

Parity -0.084** (0.032) 
 

0.037 (0.033) 
 

0.039 (0.033) 
Any diagnosed chronic condition -0.032 (0.15) 

 
0.046 (0.16) 

 
0.035 (0.16) 

Self-Rated Health Status 
            Very good(ref) 
            Good -0.15 (0.14) 

 
0.049 (0.15) 

 
-0.0030 (0.15) 

    Moderate to bad -0.15 (0.18) 
 

-0.042 (0.18) 
 

-0.11 (0.18) 
Satisfaction with Health system  

           Dissatisfied (ref) 
            Fairly satisfied 0.35* (0.16) 

 
0.16 (0.18) 

 
0.13 (0.17) 

    Very satisfied  0.27 (0.19) 
 

0.18 (0.19) 
 

0.14 (0.19) 
Perceived health service accessibility 

          Bad (ref) 
           Good 0.70*** (0.19) 

 
0.0053 (0.18) 

 
-0.025 (0.18) 

   No inpatient/missing 1.00*** (0.17) 
 

0.088 (0.17) 
 

0.060 (0.16) 
 
Ghana -1.19*** (0.21) 

 
2.12*** (0.18) 

 
3.17*** (0.26) 
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Table6W4.1 continued         
Country Interactions 

        Ghana*Some education 
      

-0.54 (0.30) 
Ghana*Urban 

      
-1.29*** (0.30) 

Constant -0.36 (0.32)   -2.93*** (0.35)   -3.42*** (0.37) 
N  1671      1671      1671   
Notes:  *p<0.05, ** p<0.01, *** p<0.001.   
The unconditional model for the ANC quality of care regression is used for the mediation analysis since the 
dependent variable and the potential mediator should have the same set of predictors  

 

Table  6W4.2: Mediation analysis 
 Does quality of ANC Mediate the effect of urban residence on use of SBAs 

    coef. se p-value: 
Direct effect of urban on use of SBA a c' 1.400 0.150 <0.001 
Direct effect of quality of  care on use of SBAs b b 0.360 0.160 <0.05 
Direct effect of urban on quality of ANC c a 0.650 0.150 <0.001 
     Effect of urban on use of SBAs that is through quality of care (indirect 
effect of education) ab 0.234 

  Ratio of the indirect to direct effect  ab/c' 0.167 
  Proportion of total effect mediated ab/(ab+c’) 0.143   

 
Significance of mediated effect  Test statistic se p-value: 
   Sobel Test 1.997 0.117 0.046 
   Goodman 2.040 0.115 0.041 

      
 Does quality of ANC Mediate the effect of education on use of SBAs 

    coef. se p-value: 
Direct effect of education on use of SBA d c' 0.380 0.170 <0.05 
Direct effect of quality of  care on use of SBAs b b 0.360 0.160 <0.05 
Direct effect of education on quality of ANC e a 0.370 0.150 <0.05 
     Effect of education on use of SBAs that is through quality of care (indirect 
effect of education) ab 0.133 

  Ratio of the indirect to direct effect ab/c' 0.351 
  Proportion of total effect mediated ab/(ab+c’) 0.259   

 
Significance of mediated effect  Test statistic se p-value: 
   Sobel Test 1.662 0.080 0.096 
   Goodman 1.742 0.076 0.081 
Note: a this is the coefficient for urban  on use of SBAs from table 6W4.1 
b this is the coefficient for quality of ANC on use of SBAs from table 6W4.1 
c this is the coefficient for urban on quality of ANC from table6W4.1 
d this is the coefficient for education on use of SBAs from table 6W4.1 
e this is the coefficient for education on quality of ANC from table 6W4.1  
The coefficient for quality of care are from the unconditional models 
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Table 6W5:  Logistic regression of health facility delivery on quality of ANC, Place of residence, Education and relevant confounders, WHS,  

 
Delivery in a health facility : OR[95% CI] 

 
Attended ANC at least once 

 
Full Sample 

Independent variables Multilevel   
 Single level/robust std. 

errors   Multilevel   
 Single level/robust std. 

errors 
Fixed effects 

               Quality of ANC score 
                  Bad (score=0-2) (ref) 
                  Good (score=3) 1.43 [0.95 2.16] 

 
1.36 [1.00 1.85] 

 
1.28 [0.85 1.92] 

 
1.27 [0.93 1.75] 

Place of Residence 
                  Rural (ref) 
                  Urban 7.63*** [3.43 17.0] 

 
4.37*** [3.30 5.79] 

 
7.75*** [3.32 18.1] 

 
4.70*** [3.56 6.19] 

Education 
                  None (ref) 
                  Some  1.32 [0.84 2.07] 

 
1.41* [1.02 1.95] 

 
1.38 [0.89 2.14] 

 
1.45* [1.06 1.98] 

Household wealth Index 
                 Lower tertile (ref) 
                 Middle tertile 1.23 [0.87 1.75] 

 
1.14 [0.87 1.49] 

 
1.25 [0.90 1.75] 

 
1.18 [0.91 1.53] 

  Upper tertile 1.38 [0.89 2.13] 
 

1.45* [1.05 2.01] 
 

1.37 [0.90 2.08] 
 

1.51* [1.09 2.10] 
Occupation 

                   Not working (ref) 
                  Professional 7.51** [1.64 34.3] 

 
5.37** [1.75 16.5] 

 
6.98** [1.75 27.9] 

 
4.51** [1.66 12.2] 

   Service/sales/technician 0.88 [0.56 1.39] 
 

0.94 [0.68 1.31] 
 

0.94 [0.61 1.47] 
 

0.98 [0.70 1.37] 
   Agricultural/fishery worker 0.67 [0.42 1.07] 

 
0.61** [0.44 0.83] 

 
0.79 [0.50 1.24] 

 
0.67* [0.49 0.92] 

                Attended some ANC 
        

4.50*** [2.08 9.73] 
 

3.40*** [1.85 6.27] 
Number of ANC visits 

                  1 - 3 ANC visits (ref) 
                  4 or more ANC visits 2.25*** [1.59 3.18] 

 
1.83*** [1.41 2.37] 

 
2.20*** [1.56 3.11] 

 
1.79*** [1.37 2.33] 

ANC provider 
                  Nurse (ref) 
                  Doctor 1.24 [0.76 2.02] 

 
1.07 [0.78 1.48] 

 
1.24 [0.76 2.02] 

 
1.1 [0.79 1.52] 

   Other provider 0.44* [0.23 0.85] 
 

0.37*** [0.22 0.60] 
 

0.40** [0.21 0.75] 
 

0.32*** [0.20 0.53] 
                Current age in years 1.01 [0.98 1.04] 

 
1.01 [0.99 1.03] 

 
1 [0.98 1.03] 

 
1.01 [0.99 1.03] 
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Table 6W5 continued 
Marital Status 

                 Currently Married (ref) 
                 Not currently married 0.94 [0.55 1.61] 

 
0.96 [0.64 1.45] 

 
1 [0.60 1.67] 

 
1.05 [0.70 1.58] 

  Parity 0.92* [0.85 1.00] 
 

0.94 [0.89 1.00] 
 

0.93 [0.86 1.00] 
 

0.94* [0.89 1.00] 
                Any diagnosed chronic condition 0.81 [0.56 1.18] 

 
0.89 [0.67 1.19] 

 
0.96 [0.67 1.38] 

 
1.02 [0.77 1.36] 

Self-Rated Health Status 
                   Very good(ref) 
                   Good 0.92 [0.63 1.33] 

 
0.77 [0.58 1.02] 

 
0.85 [0.60 1.22] 

 
0.73* [0.56 0.96] 

    Moderate to bad 0.91 [0.59 1.43] 
 

0.75 [0.53 1.05] 
 

0.88 [0.57 1.35] 
 

0.72 [0.52 1.00] 
Satisfaction with Health system  

                   Dissatisfied (ref) 
                   Fairly satisfied 1.60* [1.06 2.43] 

 
1.53** [1.11 2.11] 

 
1.63* [1.09 2.44] 

 
1.50* [1.10 2.04] 

    Very satisfied  1.82* [1.13 2.91] 
 

1.47* [1.02 2.11] 
 

1.75* [1.11 2.76] 
 

1.43* [1.00 2.05] 
Perceived health service accessibility 

                 Bad (ref) 
                  Good 2.08** [1.30 3.31] 

 
1.92*** [1.34 2.74] 

 
2.00** [1.26 3.16] 

 
1.91*** [1.33 2.75] 

   Missing(No inpatient encounter) 3.33*** [2.17 5.13] 
 

2.60*** [1.87 3.62] 
 

3.39*** [2.23 5.15] 
 

2.62*** [1.90 3.63] 
Ghana 0.19*** [0.074 0.51] 

 
0.31*** [0.21 0.46] 

 
0.20** [0.073 0.57] 

 
0.34*** [0.23 0.50] 

Constant 0.56 [0.17 1.86]   0.62 [0.33 1.16]   0.15** [0.035 0.62]   0.18*** [0.078 0.43] 
Random effects 

               Strata variance 0.6 [0.31 1.15] 
     

0.68 [0.38 1.19] 
                    Cluster variance 1.46*** [1.20 1.78] 

     
1.49*** [1.23 1.80] 

                    N  1671       1671       2005       2005     
Notes:  *p<0.05, ** p<0.01, *** p<0.001.    
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Table 7G1: Distribution of variables related to delivery, Ghana Maternal Health Survey, 2007 

 
Attended ANC at least once, N=4,868 

 
Full analytic sample, N=5,042 

 
Unweighted  

 
Weighted 

 
Unweighted  

 
Weighted 

Variables N %   proportion [95% C.I] 
 

N %   proportion [95% C.I] 
Last Pregnancy outcome 

                Live birth 4,791 98.4 
 

0.985 0.981 0.989 
 

4,957 98.3 
 

0.983 0.979 0.988 
   Stillbirth 77 1.6 

 
0.015 0.011 0.019 

 
85 1.7 

 
0.017 0.012 0.021 

Pregnancy duration for still births 
                  7 months 13 16.9 

 
0.147 . . 

 
13 15.3 

 
0.130 . . 

     8 months 7 9.1 
 

0.091 . . 
 

10 11.8 
 

0.112 . . 
     9 months 53 68.8 

 
0.700 . . 

 
58 68.2 

 
0.705 . . 

    10 months 4 5.2 
 

0.061 . . 
 

4 4.7 
 

0.054 . . 
    Total 77 100.0 

     
85 100.0 

    Past Stillbirth              
   No 4,648 95.5  0.956 0.950 0.962  4,819 95.6  0.957 0.951 0.963 
   Yes 220 4.5  0.044 0.038 0.050  223 4.4  0.043 0.037 0.049 
Ever had a miscarriage              
   No 4,077 83.8  0.844 0.831 0.856  4,233 84.0  0.845 0.833 0.858 
   Yes 791 16.3  0.156 0.144 0.169  809 16.1  0.155 0.142 0.167 
Past miscarriage or stillbirth              
   No 3,853 79.2  0.799 0.785 0.813  4,000 79.3  0.800 0.787 0.814 
   Yes 1,015 20.9  0.201 0.187 0.215  1,042 20.7  0.200 0.186 0.213 
Delivery by SBA 

                No 1,992 40.9 
 

0.427 0.395 0.459 
 

2,147 42.6 
 

0.445 0.413 0.477 
   Yes 2,876 59.1 

 
0.573 0.541 0.605 

 
2,895 57.4 

 
0.555 0.523 0.587 

Delivery assisted by  
                Doctor 493 10.1 

 
0.096 0.084 0.107 

 
500 9.9 

 
0.093 0.082 0.104 

   Nurse/Midwife 2,331 47.9 
 

0.467 0.437 0.497 
 

2,342 46.5 
 

0.452 0.422 0.482 
   Other  2,044 42.0 

 
0.437 0.406 0.469 

 
2,200 43.6 

 
0.455 0.423 0.487 

     Auxiliary nurse/midwife 52 1.1 
 

0.010 0.006 0.014 
 

53 1.1 
 

0.010 0.006 0.014 
     Trained TBA 943 19.4 

 
0.201 0.179 0.223 

 
981 19.5 

 
0.202 0.180 0.224 

     Untrained TBA 421 8.7 
 

0.090 0.075 0.104 
 

462 9.2 
 

0.094 0.079 0.110 
     Relative/friend 473 9.7 

 
0.105 0.086 0.124 

 
520 10.3 

 
0.111 0.092 0.130 

     Other/DK 1 0.0 
 

0.000 0.000 0.001 
 

2 0.0 
 

0.001 0.000 0.002 
     No one 154 3.2 

 
0.031 0.025 0.037 

 
182 3.6 

 
0.037 0.030 0.043 
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Table 7G1 continued              
Delivery in health facility 

                No 2,029 41.7 
 

0.437 0.404 0.469 
 

2,186 43.4 
 

0.455 0.422 0.487 
   Yes 2,839 58.3 

 
0.563 0.531 0.596 

 
2,856 56.6 

 
0.545 0.513 0.578 

For deliveries in health facilities (N) 2,839 
      

2,856 
     Type of Delivery facility 

                  Gov't hospital or polyclinic 1,530 53.9 
 

0.538 0.501 0.576 
 

1,539 53.9 
 

0.538 0.501 0.575 
     Other Gov't facility 689 24.3 

 
0.262 0.227 0.296 

 
691 24.2 

 
0.262 0.227 0.296 

     Private clinic/maternity home 620 21.8 
 

0.200 0.172 0.228 
 

626 21.9 
 

0.200 0.172 0.228 
Delivery assisted by  

                  Doctor 491 17.3 
 

0.169 0.150 0.188 
 

498 17.4 
 

0.170 0.150 0.189 
     Nurse/Midwife 2,265 79.8 

 
0.804 0.783 0.825 

 
2,274 79.6 

 
0.804 0.783 0.825 

     Auxiliary nurse/midwife 41 1.4 
 

0.014 0.008 0.020 
 

42 1.5 
 

0.014 0.008 0.020 
     Trained TBA 34 1.2 

 
0.011 0.006 0.015 

 
34 1.2 

 
0.011 0.006 0.015 

     Untrained TBA 1 0.0 
 

0.000 0.000 0.001 
 

1 0.0 
 

0.000 0.000 0.001 
     Relative/friend 2 0.1 

 
0.001 -0.001 0.002 

 
2 0.1 

 
0.001 -0.001 0.002 

     No one 5 0.2 
 

0.001 0.000 0.003 
 

5 0.2 
 

0.001 0.000 0.003 
Days at health facility post delivery 

               One or less days 993 35.0 
 

0.351 0.330 0.372 
 

997 34.9 
 

0.351 0.330 0.372 
  Two to three days 821 28.9 

 
0.291 0.270 0.312 

 
826 28.9 

 
0.290 0.269 0.312 

   Four to six days 387 13.6 
 

0.133 0.118 0.148 
 

391 13.7 
 

0.133 0.118 0.148 
  A week or more/11missing 638 22.5 

 
0.225 0.205 0.246 

 
642 22.5 

 
0.226 0.205 0.247 

Intervention during delivery 
                No 1,702 60.0 

 
0.604 0.580 0.628 

 
1,711 59.9 

 
0.604 0.580 0.627 

   Yes 1,137 40.1 
 

0.396 0.372 0.420 
 

1,145 40.1 
 

0.396 0.373 0.420 
     Caesarian delivery 346 12.2 

 
0.121 0.106 0.136 

 
348 12.2 

 
0.121 0.106 0.136 

     Forceps 94 3.3   0.033 0.025 0.041 
 

94 3.3 
 

0.033 0.025 0.041 
     Blood transfusion 92 3.2 

 
0.029 0.022 0.035 

 
92 3.2 

 
0.029 0.022 0.035 

     IV Infusion 1,016 35.8   0.351 0.329 0.374 
 

1,023 35.8 
 

0.352 0.329 0.374 
     CS/Forceps/Blood 422 14.9   0.147 0.130 0.163 

 
424 14.9   0.147 0.130 0.163 
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Table 7G2 : Proportion with a stillbirth for each predictor, GMHS 

 
Attended ANC at least once (N=4,868) 

 
Full sample (N=5,042) 

Variable Total N Proportion [95% CI] 
 

Total N Proportion [95% CI] 
Overall 4,868 0.015 0.011 0.019 

 
5,042 0.017 0.012 0.021 

ANC attendance 
            No 0 

    
174 0.056 0.012 0.100 

   Yes 4,868 0.015 0.011 0.019 
 

4,868 0.015 0.011 0.019 
ANC quality of care score 

            7 or less 1,901 0.018 0.012 0.025 
        8 or 9 2,967 0.013 0.009 0.018 
     No. of ANC visits 

            1-3 visits 990 0.021 0.011 0.032 
         Four or more 3,878 0.014 0.009 0.018 
     Trimester of first ANC visit 

            First trimester 2,688 0.014 0.009 0.019 
        Second trimester 1,992 0.017 0.011 0.024 
        Third trimester 181 0.008 -0.001 0.018 
        Don't know 7 . 

       Where ANC took place 
            Gov't Health facility  4,119 0.017 0.012 0.021 

             Gov't hospital or polyclinic 2,200 0.019 0.013 0.025 
             Other Gov't facility 1,919 0.014 0.008 0.020 
        Private facility/maternity home 703 0.007 0.000 0.013 
        Home/other/DK 46 . 

       Highest trained ANC provider 
            Doctor 1,006 0.023 0.012 0.033 

        Nurse 3,743 0.013 0.009 0.018 
        All others 119 0.008 -0.008 0.023 
     Reason for seeking ANC 

           For checkup 4,044 0.015 0.011 0.019 
       For a  problem/9missing 824 0.015 0.006 0.025 
      

Delivery by SBA 
            No 1,992 0.007 0.003 0.010 

 
2,147 0.011 0.006 0.015 

   Yes 2,876 0.021 0.015 0.028 
 

2,895 0.021 0.015 0.028 
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Table 7G2 continued 
Delivery assisted by  

            Doctor 493 0.051 0.029 0.072 
 

500 0.051 0.030 0.072 
   Nurse/Midwife 2,331 0.016 0.009 0.023 

 
2,342 0.016 0.009 0.022 

   Other nurses 2,044 0.007 0.003 0.010 
 

2,200 0.010 0.006 0.015 
Delivery in health facility 

             No 2,029 0.007 0.004 0.011 
 

2,186 0.011 0.006 0.015 
    Yes 2,839 0.021 0.015 0.028 

 
2,856 0.021 0.015 0.028 

Type of Delivery facility 
              Gov't hospital or polyclinic 1,530 0.031 0.022 0.041 

 
1,539 0.032 0.022 0.041 

     Other Gov't facility 689 0.010 0.002 0.018 
 

691 0.010 0.002 0.018 
     Private clinic/maternity home 620 0.009 0.000 0.018 

 
626 0.009 0.000 0.018 

     Home/other/DK 2,029 0.007 0.004 0.011 
 

2,186 0.011 0.006 0.015 
Risk factors for adverse outcome 

         Ever had a miscarriage 
            No 4,077 0.015 0.011 0.019 

 
4,233 0.016 0.011 0.020 

   Yes 791 0.017 0.007 0.028 
 

809 0.022 0.008 0.036 
Ever induced abortion 

            No 4,101 0.013 0.009 0.017 
 

4,265 0.015 0.010 0.019 
   Yes 767 0.025 0.013 0.037 

 
777 0.026 0.014 0.038 

Past Stillbirth          
   No 4,648 0.013 0.010 0.017  4,819 0.015 0.011 0.019 
   Yes 220 0.054 0.025 0.084  223 0.054 0.025 0.082 
Past miscarriage or stillbirth          
   No 3,853 0.012 0.009 0.016  4,000 0.013 0.009 0.017 
   Yes 1,015 0.027 0.015 0.038  1,042 0.030 0.017 0.044 
Pregnancy complication 

            No 3,818 0.009 0.006 0.012 
 

3,956 0.011 0.007 0.014 
   Yes 1,050 0.039 0.024 0.053 

 
1,086 0.040 0.026 0.054 

Serious pregnancy complication 
            No 3,996 0.010 0.007 0.013 

 
4,149 0.011 0.008 0.015 

   Yes 872 0.041 0.026 0.057 
 

893 0.042 0.027 0.057 
Type of Gestation 

            Single pregnancy 4,742 0.013 0.010 0.017 
 

4,914 0.015 0.011 0.019 
   Multiple pregnancy 126 0.085 0.034 0.136 

 
128 0.094 0.042 0.147 

          



276 
 

Table 7G2 continued 
Sibling had a maternal death 

            No 4,783 0.014 0.010 0.018 
 

4,956 0.015 0.011 0.020 
   Yes 85 0.077 0.015 0.139 

 
86 0.075 0.014 0.135 

Intervention/Procedure during delivery 
        Caesarian delivery 

            No 4,522 0.013 0.009 0.017 
 

4,694 0.014 0.010 0.019 
   Yes 346 0.047 0.021 0.073 

 
348 0.047 0.021 0.073 

Forceps delivery 
            No 4,774 0.014 0.010 0.018 

 
4,948 0.015 0.011 0.020 

   Yes 94 0.080 0.023 0.138 
 

94 0.080 0.023 0.138 
Blood transfusion 

            No 4,776 0.014 0.010 0.018 
 

4,950 0.016 0.012 0.020 
   Yes 92 0.063 0.011 0.114 

 
92 0.063 0.011 0.114 

IV Infusion 
            No 3,852 0.010 0.007 0.014 

 
4,019 0.012 0.009 0.016 

   Yes 1,016 0.034 0.020 0.047 
 

  1,023        0.034 0.020 0.047 
Any intervention  

            No 3,731 0.009 0.006 0.012 
 

3,897 0.011 0.007 0.014 
   Yes 1,137 0.038 0.025 0.051 

 
1,145 0.038 0.025 0.051 

Days at health facility post delivery 
          One or less days 993 0.032 0.019 0.045 

 
997 0.032 0.019 0.045 

   Two to three days 821 0.021 0.009 0.032 
 

826 0.021 0.009 0.032 
    Four to six days 388 0.017 0.005 0.029 

 
392 0.017 0.005 0.029 

   A week or more/11missing 638 0.008 0.000 0.017 
 

642 0.009 0.000 0.017 
   No HF Del 2,028 0.007 0.004 0.011 

 
2,185 0.011 0.006 0.015 

 
Reproductive Health variables 

         Current age in years 
            15-19yrs 236 0.020 -0.001 0.040 

 
247 0.022 0.002 0.042 

   20-24 891 0.011 0.004 0.019 
 

915 0.015 0.006 0.024 
   25-29 1,138 0.014 0.007 0.021 

 
1,176 0.015 0.008 0.021 

   30-34 1,082 0.010 0.004 0.015 
 

1,115 0.009 0.004 0.015 
   35-39 881 0.017 0.006 0.027 

 
913 0.016 0.006 0.026 

   40-49yrs 640 0.028 0.014 0.043 
 

676 0.033 0.015 0.051 
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Table 7G2 continued 
Marital status 

            Currently married 3,510 0.014 0.010 0.019 
 

3,633 0.015 0.010 0.021 
   Cohabitating 666 0.008 0.001 0.014 

 
687 0.012 0.004 0.021 

   Previously married 347 0.013 0.001 0.024 
 

364 0.012 0.001 0.023 
   Never married 345 0.039 0.017 0.061 

 
358 0.044 0.021 0.067 

Age at first union 
            Less than 19years 2,337 0.010 0.006 0.014 

 
2,445 0.012 0.007 0.016 

   19 or more years 2,186 0.017 0.010 0.024 
 

2,239 0.018 0.010 0.025 
   Never in a union 345 0.039 0.017 0.061 

 
358 0.044 0.021 0.067 

No. of Pregnancies   (Gravidity) 
            1-2 1,629 0.013 0.007 0.019 

 
1,669 0.014 0.008 0.019 

   3-4 1,506 0.011 0.005 0.017 
 

1,549 0.013 0.007 0.020 
  5plus 1,733 0.021 0.013 0.029 

 
1,824 0.022 0.013 0.031 

No. of children born (Parity) 
            No children born alive 19 1.000 . . 

 
22 1.000 . . 

   1-2 2,028 0.011 0.006 0.015 
 

2,072 0.012 0.007 0.017 
   3-4 1,471 0.012 0.005 0.019 

 
1,513 0.013 0.006 0.020 

   5plus 1,350 0.012 0.006 0.019 
 

1,435 0.013 0.005 0.021 
No. of children alive  

            No children  alive 71 0.268 0.158 0.377 
 

78 0.272 0.167 0.377 
   1-2 2,200 0.011 0.006 0.016 

 
2,246 0.012 0.007 0.018 

   3-4 1,526 0.012 0.005 0.018 
 

1,573 0.013 0.006 0.020 
   5plus 1,071 0.012 0.005 0.019 

 
1,145 0.013 0.006 0.020 

Ever used contraception 
            No 1,780 0.014 0.008 0.021 

 
1,899 0.017 0.009 0.025 

   Yes 3,088 0.016 0.011 0.020 
 

3,143 0.016 0.011 0.021 
Currently using contraception 

            No 3,638 0.016 0.011 0.021 
 

3,792 0.018 0.013 0.024 
   Yes 1,230 0.012 0.005 0.018 

 
1,250 0.011 0.005 0.018 

Know family planning source 
            No 2,270 0.015 0.009 0.020 

 
2,376 0.016 0.010 0.023 

   Yes 2,598 0.016 0.010 0.021 
 

2,666 0.017 0.011 0.022 
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Table 7G2 continued 
Sociodemographic factors 

         Setting 
            Rural 2,967 0.011 0.007 0.015 

 
3,115 0.013 0.008 0.018 

   Urban 1,901 0.023 0.015 0.031 
 

1,927 0.023 0.015 0.031 
      Large city 654 0.020 0.006 0.035 

 
664 0.020 0.005 0.035 

      Small city 113 0.024 -0.002 0.051 
 

115 0.024 -0.002 0.050 
      Town 1,134 0.023 0.013 0.034 

 
1,148 0.025 0.014 0.035 

Region 
            Greater Accra 619 0.010 0.003 0.018 

 
636 0.011 0.003 0.019 

   Central 429 0.013 0.003 0.023 
 

441 0.015 0.004 0.026 
   Western 371 0.004 -0.003 0.011 

 
382 0.007 -0.002 0.016 

   Volta 389 0.008 -0.001 0.018 
 

407 0.008 -0.001 0.017 
   Eastern 724 0.026 0.010 0.042 

 
744 0.027 0.011 0.043 

   Ashanti 837 0.017 0.007 0.028 
 

855 0.021 0.008 0.033 
   Brong Ahafo 486 0.028 0.012 0.045 

 
496 0.028 0.011 0.044 

   Northern 491 0.013 0.002 0.024 
 

541 0.015 0.001 0.030 
   Upper East 298 0.007 -0.002 0.016 

 
303 0.007 -0.002 0.016 

   Upper West 224 0.004 -0.004 0.013 
 

237 0.007 -0.003 0.016 
R3M regions 

            Other regions 2,688 0.013 0.008 0.018 
 

2,807 0.014 0.009 0.020 
    R3m region 2,180 0.018 0.011 0.025 

 
2,235 0.020 0.012 0.028 

Highest Education 
            None 1,588 0.010 0.004 0.015 

 
1,697 0.013 0.006 0.019 

   Primary 1,072 0.014 0.006 0.022 
 

1,109 0.016 0.008 0.025 
   Middle/JSS 1,804 0.019 0.012 0.027 

 
1,830 0.019 0.012 0.027 

   Secondary/SSS/higher 404 0.022 0.004 0.040 
 

406 0.022 0.004 0.040 
Household wealth index 

            Poorest 1,024 0.016 0.007 0.025 
 

1,097 0.015 0.007 0.023 
   Poorer 943 0.012 0.005 0.019 

 
994 0.018 0.008 0.027 

   Middle 930 0.011 0.004 0.017 
 

951 0.010 0.004 0.017 
   Richer 976 0.014 0.007 0.021 

 
995 0.017 0.009 0.025 

   Richest 995 0.024 0.013 0.036 
 

1,005 0.024 0.013 0.036 
Household head Female 

            No 3,650 0.014 0.010 0.019 
 

3,790 0.015 0.011 0.020 
   Yes 1,218 0.017 0.009 0.025 

 
1,252 0.020 0.012 0.029 
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Table 7G2 continued          
Religious affiliation 

            Catholic 661 0.015 0.005 0.025 
 

686 0.017 0.007 0.027 
   Methodist/Presbyterian 652 0.016 0.006 0.026 

 
662 0.016 0.006 0.026 

   Pentecostal/charismatic 1,444 0.017 0.009 0.024 
 

1,476 0.018 0.010 0.026 
   Other Christian 810 0.016 0.007 0.024 

 
832 0.017 0.008 0.026 

    Moslem 863 0.015 0.006 0.023 
 

886 0.018 0.006 0.029 
   Traditional/other 438 0.009 0.000 0.018 

 
500 0.010 0.001 0.019 

 
Ethnicity 

            Akan 2,197 0.016 0.010 0.022 
 

2,238 0.018 0.012 0.025 
   Ga/Dangme/Guan 504 0.021 0.003 0.039 

 
521 0.020 0.003 0.038 

   Ewe 615 0.014 0.004 0.024 
 

641 0.013 0.004 0.023 
   Mole-Dagbani/Hausa 583 0.014 0.004 0.025 

 
604 0.018 0.003 0.032 

   Grussi/Gruma 534 0.007 0.000 0.014 
 

580 0.007 0.000 0.013 
   Other/4missing 435 0.018 0.003 0.032 

 
458 0.020 0.005 0.035 

Watches television 
            At least once a week 2,074 0.021 0.014 0.028 

 
2,116 0.022 0.015 0.029 

   Less than once a week 536 0.010 0.002 0.018 
 

552 0.012 0.003 0.020 
   Not at all/DK 2,258 0.011 0.006 0.017   2,374 0.013 0.007 0.019 
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Table 7G3: Multilevel Bivariate regression of Pregnancy outcome on quality of Antenatal Care and 
relevant confounders, GMHS, 

 
Attended ANC at least once 

 
Full sample 

Independent variables Odds of having a Stillbirth: OR [95% CI] 
        Fixed effects 
ANC attendance 

    
0.30** [0.13 0.66] 

         
Higher ANC Quality (score =8/9) 0.62* [0.39 0.98] 

 
0.55** [0.35 0.85] 

Quality of ANC score (cont.) 0.85* [0.74 0.97] 
 

0.84*** [0.77 0.92] 
         
Delivery by a SBA 2.59*** [1.47 4.57] 

 
1.93** [1.18 3.18] 

Type of Delivery assistant 
          Doctor 4.15*** [2.43 7.11] 

 
4.27*** [2.51 7.26] 

   Nurse (nurse) . 
   

. 
     Other provider 0.56 [0.31 1.03] 

 
0.76 [0.44 1.32] 

        Delivery in a health facility 2.48** [1.43 4.33] 
 

1.89* [1.16 3.08] 
Type of delivery facility 

          Gov't hospital or polyclinic (ref) . 
   

. 
     Other Gov't facility 0.27** [0.11 0.64] 

 
0.26** [0.11 0.63] 

   Only Private facility/maternity home 0.25** [0.097 0.63] 
 

0.24** [0.096 0.62] 
   Home/other/DK 0.26*** [0.15 0.46] 

 
0.34*** [0.21 0.57] 

                ANC Four or more times 0.66 [0.39 1.11] 
 

0.54* [0.34 0.87] 
Trimester of first ANC 

          First trimester (ref) 
          Second trimester 1.14 [0.71 1.82] 

 
1.13 [0.71 1.81] 

   Third trimester 1.10 [0.33 3.65] 
 

1.10 [0.33 3.66] 
    DK trimester/No ANC 

    
3.38** [1.49 7.68] 

ANC provider 
          Nurse (ref) 
          Doctor 1.74* [1.05 2.89] 

 
1.73* [1.04 2.87] 

   All others 0.67 [0.090 5.07] 
 

2.55* [1.19 5.44] 
Type of facility 

          Gov't hospital or polyclinic (ref) 
          Other Gov't facility 0.59* [0.35 0.98] 

 
0.54* [0.33 0.89] 

   Private /maternity home 0.33* [0.13 0.83] 
 

0.30* [0.12 0.77] 
    Home/other/DK (dropped) 

               ANC for problem 0.90 [0.48 1.69] 
 

0.90 [0.48 1.69] 
        Pregnancy complication 3.70*** [2.33 5.88] 

 
3.54*** [2.28 5.50] 

Serious complication  3.56*** [2.23 5.69] 
 

3.36*** [2.15 5.27] 
 
Prior Miscarriage 1.13 [0.63 2.05] 

 
1.21 [0.69 2.11]  

Past Stillbirth 4.93*** [2.66 9.16] 
 

4.48*** [2.43 8.25]   
Past abortion 1.93* [1.16 3.21]  1.93* [1.16 3.21]  
Multiple gestation 7.45*** [3.64 15.3] 

 
7.55*** [3.80 15.0] 

Sibling had a maternal death 6.51*** [2.76 15.3] 
 

6.01*** [2.57 14.1] 
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Table 7G3 continued 
        Any intervention during delivery 3.70*** [2.32 5.90] 

 
3.13*** [2.01 4.88] 

Caesarian delivery 3.34*** [1.84 6.07] 
 

3.02*** [1.67 5.43] 
Forceps delivery 7.11*** [3.30 15.3] 

 
6.64*** [3.09 14.2] 

Blood transfusion 4.68*** [1.90 11.5] 
 

4.32** [1.77 10.6] 
IV Infusion 2.75*** [1.71 4.42] 

 
2.40*** [1.52 3.80] 

Current age in year groups 
          15-19 1.61 [0.62 4.18] 

 
1.13 [0.37 3.46] 

   20-24 0.91 [0.44 1.89] 
 

0.73 [0.33 1.63] 
   25-29 (ref) 

          30-34 0.82 [0.40 1.66] 
 

0.86 [0.42 1.77] 
   35-39 0.92 [0.44 1.90] 

 
0.98 [0.47 2.05] 

   40-49 2.16* [1.12 4.15] 
 

2.11* [1.07 4.17] 
No. of Pregnancies   (Gravidity) 

         1 (ref) . 
   

. 
     2 1.22 [0.52 2.88] 

 
0.93 [0.42 2.07] 

   3 1.05 [0.43 2.55] 
 

1.04 [0.47 2.28] 
   4 0.96 [0.37 2.46] 

 
0.72 [0.30 1.78] 

   5plus 1.82 [0.89 3.73] 
 

1.43 [0.75 2.71] 
Marital Status 

          Currently married (ref) 
          Cohabitating 0.58 [0.24 1.37] 

 
0.85 [0.41 1.75] 

   Previously married 0.95 [0.37 2.42] 
 

0.91 [0.36 2.32] 
   Never married 2.25* [1.17 4.34] 

 
2.78*** [1.53 5.06] 

        Married before 19years 0.78 [0.49 1.24] 
 

0.79 [0.51 1.23] 
Female household head 1.21 [0.73 2.02] 

 
1.35 [0.84 2.18] 

Ever contraception 1.03 [0.63 1.69] 
 

0.97 [0.61 1.54] 
Know family planning source 1.01 [0.64 1.60] 

 
1.02 [0.65 1.58] 

         
Urban residence:  2.05** [1.25 3.36] 

 
1.98** [1.23 3.17] 

Region  
         Greater Accra (ref) 
         Central  1.14 [0.39 3.31] 

 
1.18 [0.43 3.24] 

  Western 0.19 [0.023 1.53] 
 

0.33 [0.069 1.60] 
  Volta 0.54 [0.14 2.13] 

 
0.47 [0.12 1.83] 

  Eastern 1.68 [0.70 4.03] 
 

1.60 [0.69 3.72] 
  Ashanti 1.30 [0.53 3.18] 

 
1.34 [0.57 3.12] 

  Brong Ahafo 2.16 [0.85 5.47] 
 

1.94 [0.79 4.78] 
  Northern 1.15 [0.40 3.27] 

 
1.08 [0.40 2.92] 

  Upper east 0.47 [0.094 2.33] 
 

0.42 [0.086 2.07] 
  Upper west 0.30 [0.035 2.55] 

 
0.54 [0.11 2.69] 

Highest Education 
          None . 

   
. 

     Primary 0.99 [0.48 2.04] 
 

1.04 [0.54 1.99] 
   Middle/JSS 1.56 [0.88 2.80] 

 
1.39 [0.81 2.41] 

   Secondary/SSS/or higher 1.81 [0.79 4.13] 
 

1.58 [0.71 3.53] 
Years of sch. centered 1.05 [1.00 1.11] 

 
1.04 [0.98 1.09] 
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Table 7G3 continued        
Household wealth Index 

         Poorest (ref)      
    Poorer/Middle 0.76 [0.39 1.48] 

 
0.92 [0.48 1.76] 

   Rich/Richest 1.29 [0.69 2.43] 
 

1.52 [0.82 2.82] 
Religious affiliation 

         Orthodox Christian (ref) 
          Other Christian 0.78 [0.45 1.32] 

 
0.78 [0.47 1.31] 

   Moslem 0.85 [0.42 1.72] 
 

0.89 [0.46 1.74] 
  Traditionalist /other   0.47 [0.16 1.40] 

 
0.50 [0.19 1.33] 

Ethnicity 
          Akan 
          Ga/Dangme/Guan 1.30 [0.63 2.70] 

 
1.13 [0.55 2.30] 

   Ewe 1.01 [0.48 2.13] 
 

0.86 [0.42 1.79] 
   Mole-Dagbani/Hausa 0.89 [0.40 2.00] 

 
0.94 [0.45 1.97] 

    Grussi/Gruma 0.45 [0.15 1.32] 
 

0.37 [0.13 1.07] 
    Other/4missing 1.03 [0.44 2.44] 

 
1.00 [0.45 2.24] 

Watches television 
          At least once a week (ref) 
          Less than once a week 0.64 [0.28 1.45] 

 
0.66 [0.31 1.43] 

   Not at all/DK 0.60* [0.36 0.99] 
 

0.59* [0.36 0.95] 
        
        Constant 0.011*** [0.0073 0.018]   0.012*** [0.0082 0.019] 
Random effects for Null models 

         Cluster variance 0.86 [0.49 1.51] 
 

0.84 [0.48 1.45] 
 
N 4868       5042     

Notes:  *p<0.05, ** p<0.01, *** p<0.001.   
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Table 7G4: Multilevel regression of Pregnancy outcome on quality of Antenatal Care and relevant confounders, GMHS, N=4868 
   Multivariate 

 
Bivariate 

 
No delivery variables   Includes delivery variables 

Independent variables Odds of having a Stillbirth: OR [95% CI] 
            Fixed effects 
Higher ANC Quality (score =8/9) 0.62* [0.39 0.98] 

 
0.55* [0.33 0.92] 

 
0.50** [0.30 0.85] 

            Delivery by a SBA 2.59*** [1.47 4.57] 
     

2.18 [0.32 14.7] 
Type of delivery facility 

              Gov't hospital or polyclinic (ref) 
              Other Gov't facility 0.27** [0.11 0.64] 

     
0.36* [0.14 0.93] 

   Private facility/maternity home 0.25** [0.097 0.63] 
     

0.25** [0.096 0.67] 
   Home/other/DK 0.26*** [0.15 0.46] 

     
0.81 [0.12 5.44] 

            Any intervention during delivery 3.70*** [2.32 5.90] 
     

1.93* [1.05 3.55] 

            ANC Four or more times 0.66 [0.39 1.11] 
 

0.49* [0.27 0.88] 
 

0.41** [0.22 0.76] 
ANC provider 

              Nurse (ref) 
              Doctor 1.74* [1.05 2.89] 

 
1.65 [0.91 2.97] 

 
1.44 [0.79 2.60] 

   All others 0.67 [0.090 5.07] 
 

1.02 [0.12 8.59] 
 

1.37 [0.15 12.2] 
Attended ANC because of a problem 0.90 [0.48 1.69] 

 
0.82 [0.42 1.58] 

 
0.79 [0.40 1.55] 

            Pregnancy complication 3.70*** [2.33 5.88] 
 

3.16*** [1.93 5.17] 
 

2.71*** [1.63 4.50] 
Past  Stillbirth 4.93*** [2.66 9.16]  

 
3.66*** [1.81 7.41] 

 
3.36** [1.63 6.95] 

Multiple gestation 7.45*** [3.64 15.3] 
 

6.12*** [2.78 13.5] 
 

4.82*** [2.16 10.8] 
Sibling had a maternal death 6.51*** [2.76 15.3] 

 
5.45*** [2.09 14.2] 

 
5.42*** [2.04 14.4] 

            Current age in years 1.03* [1.00 1.07] 
 

1.05 [0.99 1.10] 
 

1.04 [0.98 1.09] 
Number of pregnancies 1.069 [0.982,1.163] 

 
0.96 [0.83 1.12] 

 
0.99 [0.85 1.16] 

Marital Status 
              Currently married (ref) 
              Cohabitating 0.58 [0.24 1.37] 

 
0.79 [0.31 1.99] 

 
0.92 [0.37 2.32] 

   Previously married 0.95 [0.37 2.42] 
 

0.9 [0.34 2.39] 
 

0.94 [0.35 2.52] 
   Never married 2.25* [1.17 4.34] 

 
3.53** [1.58 7.87] 

 
3.13** [1.38 7.08] 

            Urban residence:  2.05** [1.25 3.36] 
 

2.16* [1.06 4.40] 
 

1.84 [0.89 3.83] 
Years of sch. centered 1.05 [1.00 1.11] 

 
1.05 [0.98 1.12] 

 
1.04 [0.97 1.11] 
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Table 7G4 continued            
Household wealth Index 

             Poorest (ref) 
             Poorer/Middle 0.76 [0.39 1.48] 

 
0.62 [0.30 1.31] 

 
0.58 [0.27 1.23] 

   Rich/Richest 1.29 [0.69 2.43] 
 

0.75 [0.30 1.90] 
 

0.57 [0.22 1.50] 
Region  

             Greater Accra (ref) 
             Central  1.14 [0.39 3.31] 

 
2.22 [0.71 6.89] 

 
2.39 [0.75 7.60] 

  Western 0.19 [0.023 1.53] 
 

0.35 [0.042 3.02] 
 

0.39 [0.045 3.38] 
  Volta 0.54 [0.14 2.13] 

 
1.29 [0.30 5.55] 

 
1.35 [0.31 5.91] 

  Eastern 1.68 [0.70 4.03] 
 

2.64* [1.02 6.84] 
 

2.72* [1.04 7.07] 
  Ashanti 1.30 [0.53 3.18] 

 
1.74 [0.69 4.42] 

 
1.61 [0.63 4.13] 

  Brong Ahafo 2.16 [0.85 5.47] 
 

4.07** [1.44 11.5] 
 

4.62** [1.62 13.2] 
  Northern 1.15 [0.40 3.27] 

 
2.63 [0.82 8.47] 

 
3.11 [0.95 10.2] 

  Upper east 0.47 [0.094 2.33] 
 

1.74 [0.30 10.2] 
 

1.77 [0.29 10.7] 
  Upper west 0.30 [0.035 2.55] 

 
0.91 [0.099 8.30] 

 
0.89 [0.096 8.30] 

            Constant         0.0018*** [0.00030 0.010]   0.0022*** [0.00016 0.032] 
Random effects Null model 

         Cluster variance 0.86 [0.49 1.51] 
 

0.6 [0.21 1.66] 
 

0.57 [0.18 1.83] 
N 4868       4868             

Notes:  *p<0.05, ** p<0.01, *** p<0.001.  This sample is restricted to women who attended ANC at least once during pregnancy 
 
 
 
Table  7G5:  Average  treatment  effects  (ATE)  of  quality  of  ANC    (8/9      vs  ≤  7  services) on pregnancy outcome (stillbirth vs. life birth) 

for women attended ANC at least once during their last pregnancy, GMHS, N=4868 
Model Coef. SE p-value 

Multivariate model without delivery variables  -0.013 0.006 0.016 
Multivariate model with delivery variables -0.014 0.006 0.009 
Notes: SE refers to AI robust standard errors. 
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APPENDICES 
 

Appendix 1A: Definitions related to maternal death (ICD-10) 

Maternal death: The death of a woman while pregnant or within 42 days of termination of 

pregnancy, irrespective of the duration and site of the pregnancy, from any cause related to or 

aggravated by the pregnancy or its management but not from accidental or incidental causes. 

Direct maternal deaths: maternal deaths resulting from obstetric complications of the pregnant 

state (pregnancy, delivery and postpartum), interventions, omissions, incorrect treatment, or a 

chain of events resulting from any of the above. E.g. deaths due to, obstetric haemorrhage or 

hypertensive disorders in pregnancy, or those due to complications of anaesthesia or caesarean 

section  

Indirect maternal deaths: those resulting from previously existing diseases, or from diseases 

that developed during pregnancy and that were not due to direct obstetric causes but aggravated 

by physiological effects of pregnancy. For example, deaths due to aggravation of an existing 

cardiac or renal disease are considered indirect maternal deaths. 

Pregnancy-related death: The death of a woman while pregnant or within 42 days of 

termination of pregnancy, irrespective of the cause of death. 

Late maternal death: The death of a woman from direct or indirect obstetric causes, more than 

42 days, but less than 1 year after termination of pregnancy. 

Statistical measures of maternal mortality 

Maternal mortality ratio (MMR): Number of maternal deaths during a given time period per 

100 000 live births during the same time period. MMR depicts the risk of maternal death relative 

to the number of live births. 
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Maternal mortality rate (MMRate): Number of maternal deaths in a given period per 100 000 

women of reproductive age during the same time period. The MMRate captures both the risk of 

maternal death per pregnancy or per birth (live birth or stillbirth) and the level of fertility in the 

population 

Adult lifetime risk of maternal death: The probability that a 15-year-old women will die 

eventually from a maternal cause. 

The proportion of maternal deaths among deaths of women of reproductive age (PM):The 

number of maternal deaths in a given time period divided by the total deaths among women aged 

15–49 years 

Classification of MMR:  MMR  is  considered  to  be  extremely  high  if  it  is  ≥1000;;  high  if    ≥300;;  

moderate if from 100 to 299; and low if from 20 to 99 per 100, 000 live births. Most countries in 

SSA have high MMR; with extremely high in Chad (1100) and Somalia (1000). A few countries 

in SSA like Mauritius, Sao Tome and Principe and Cape Verde have low MMR and Botswana, 

Djibouti, Namibia, Gabon, Equatorial Guinea, Eritrea and Madagascar have moderate MMR. 

Only four  countries  (the  Lao  People’s  Democratic  Republic,  Afghanistan,  Haiti  and  Timor-

Leste) outside the sub-Saharan African region have high MMR. (WHO et al. 2012) 

Measuring progress towards MDG 5: Countries  with  MMR  ≥100  in  1990  have  been  

categorized  as  “on  track”  (average  annual  percentage  decline  of  5.5%  or  more),  “making  

progress”  (decline  if  2  -5.5%),  “insufficient  progress”  (decline  of  less  than  2%)  or  “no  progress”  

(rising MMR) in improving maternal health.  

(WHO et al. 2012) 
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Appendix 1B:  Definitions related to skilled attendance 

Skilled birth attendant:  “refers  exclusively  to  people  with  midwifery skills (for example, 

doctors, midwives, nurses) who have been trained to proficiency in the skills necessary to 

manage normal deliveries and diagnose, manage or refer complications. Ideally, the skilled 

attendants live in, and are part of, the community they serve. They must be able to manage 

normal labour and delivery, recognize the onset of complications, perform essential 

interventions, start treatment, and supervise the referral of mother and baby for interventions that 

are beyond their competence or not  possible  in  the  particular  setting.” 

Midwifery skills: a defined set of cognitive and practical skills that enable the individual to 

provide basic health care services throughout the period of the perinatal continuum and also to 

provide first aid for obstetric complications and emergencies, including life-saving measures 

when needed.  

 Skilled attendance “the  process  by  which  a  woman  is  provided  with  adequate  care  during  

labour,  delivery  and  the  early  postpartum  period.”  This  emphasizes  that  the  process requires a 

skilled attendant AND an enabling environment which includes adequate supplies, equipment 

and infrastructure as well as efficient and effective systems of communication and referral. 

(Graham et al. 2001) 
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Appendix 1C: Definitions for emergency obstetric care facilities 

Signal functions: These are key medical interventions that are used to treat the direct obstetric 

complications that cause the vast majority of maternal deaths around the globe. Signal functions 

used to identify basic and comprehensive emergency obstetric care services.  

There nine signal functions: 

1. Administer parenteral1 antibiotics  

2. Administer uterotonic drugs2 (i.e. parenteral oxytocin) 

3. Administer parenteral anticonvulsants for preeclampsia and eclampsia (i.e. magnesium 

sulfate 

4. Manually remove the placenta 

5. Remove retained products (e.g. manual vacuum extraction, dilation and curettage) 

6. Perform assisted vaginal delivery (e.g. vacuum extraction, forceps delivery) 

7. Perform basic neonatal resuscitation (e.g. with bag and mask) 

8. Perform surgery (e.g. caesarean section) 

9. Perform blood transfusion 

A basic emergency obstetric care facility is one in which all functions 1–7 are performed. 

A comprehensive emergency obstetric care facility is one in which all functions 1–9 are 

performed. 

(World Health Organisation et al. 2009) 
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Appendix 2A: Maxwell’s  quality  dimensions 

- Effectiveness: delivering health care that is adherent to an evidence base and results in 
improved health outcomes for individuals and communities, based on need 
 

- Efficiency: delivering health care in a manner which maximizes resource use and avoids 
waste  

 
- Accessibility: delivering health care that is timely, geographically reasonable, and provided 

in a setting where skills and resources are appropriate to medical need) 
 
- acceptability/patient-centered:  delivering health care which takes into account the 

preferences and aspirations of individual service users and the cultures of their communities:  
 
- equitable: delivering health care which does not vary in quality because of personal 

characteristics such as gender, race, ethnicity, geographical location, or socioeconomic status 
 
- safety: delivering health care which minimizes risks and harm to service 

 
 

Appendix 2B:  Hulton’s  framework  for  assessing  quality  of  maternal  health  care   

 

- Human and physical resources:  the quantity and quality of health and non-health personnel 
employed to provide services including supportive functions. It also includes the 
configuration of staff, levels of supervision, management styles, population-
based staffing ratios, and nature and frequency of staff training.  
Physical resources are the grounds, buildings equipment, vehicles, furniture, supplies, 
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pharmaceuticals, water, electricity, sanitation facilities and all physical  assets required to 
adequately manage a facility 
 

- Referral: procedures, equipment and staff required to facilitate rapid access to emergency 
obstetric care including an efficient and reliable communication and transportation and 
system 

 
- Maternity Information management systems: the system in place to ensure adequate 

documentation and use of information for monitoring and auditing.  
 
- Use of appropriate technologies: the use of technologies and interventions known to be 

effective within limits; and the non-use of routine interventions not supported by the 
evidence. E.g appropriate use of caesarian section, episiotomy, blood transfusion, pain 
medication, etc. 

 
- Internationally recognized good practice:  appropriate use of procedures in maternity care 

that have shown to be of benefit to mother and baby such as active management of the third 
stage of labor, use of Magnesium Sulphate for eclampsia, prophylactic antibiotics for 
caesarian sections  

- Management of Emergencies; availability of essential drugs and equipment as well as 
trained personnel needed to recognize and manage or refer specific emergency conditions  
 

- Experience of care as regards human and physical resources:  women’s  impressions  of  the  
state of the infrastructure (the bed, sheets, food, toilets and so on);  their perception of the 
quality and appropriateness of the care they receives, as well as experience of actual contact 
time with qualified staff. For example, whether or not women are being left alone for 
extended periods, or whether unqualified personnel are undertaking inappropriate duties.  
 

- Cognition: The extent to which a woman feels she understands what is happening and feels 
that her questions have been answered adequately; and whether she receives information in a 
form that she and her family understand and that she has the right to know 

 
- Respect, dignity, and equity: dimensions of interpersonal care and issues such as 

privacy, confidentiality, informed choice, concern, empathy, honesty, tact and sensitivity’. 
 

- Emotional support:  responsiveness  to  a  woman’s  need  for  support  during  labor  by  a  person  
of their choice including relatives and members of the health staff. 
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Appendix  3A:  Thaddeus  and  Maine’s  three  delays  model 

General model 
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Appendix  3A1:  Thaddeus  and  Maine’s  three  delays  model 
Phase 1 detail 
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Appendix  3A2:  Thaddeus  and  Maine’s  three delays model 
Phase 2 detail 
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Appendix  3A3:  Thaddeus  and  Maine’s  three  delays  model 
Phase 3 detail 
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Appendix  3B:  Gabrysch  and  Campbell’s  expansion  of  the  three  delays  models 
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Appendix  3C:  McCarthy  and  Maine’s  framework 
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Appendix 4A: Overview of Ghana 

 
 
 

 

Burkina Faso 

Western 
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Appendix 4B: Maternal Health Indicators and distribution of Health facilities in Ghana 
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Appendix 4G1: Bivariate associations: Independent variables by Antenatal attendance, GMHS, N = 5,042 

 
  proportion with one at least ANC visit 

Variable N proportion [95% Conf. Interval] 
Geographic location 

    Setting 
       Rural 3,115 0.951 0.937 0.966 

   Urban 1,927 0.989 0.984 0.994 
      Large city 664 0.987 0.977 0.997 
      Small city 115 0.986 0.966 1.006 
      Town 1,148 0.990 0.984 0.996 
Region 

       Greater Accra 636 0.965 0.942 0.989 
   Central 441 0.969 0.948 0.989 
   Western 382 0.971 0.947 0.995 
   Volta 407 0.960 0.939 0.982 
   Eastern 744 0.972 0.960 0.984 
   Ashanti 855 0.979 0.968 0.990 
   Brong Ahafo 496 0.981 0.966 0.997 
   Northern 541 0.917 0.860 0.973 
   Upper east 303 0.985 0.970 1.000 
   Upper west 237 0.943 0.894 0.992 
R3M regions 

       Other regions 2,807 0.958 0.943 0.973 
    R3m region 2,235 0.974 0.965 0.982 
Socioeconomic variables 

    Highest Education 
       None 1,697 0.934 0.912 0.956 

   Primary 1,109 0.965 0.953 0.978 
   Middle/JSS 1,830 0.986 0.979 0.992 
   Secondary/SSS/or higher 406 0.995 0.988 1.002 
   Mean years education (SD) 5,042 

   Household wealth index 
      Poorest 1,097 0.931 0.897 0.965 

  Poorer 994 0.945 0.926 0.965 
   Middle 951 0.976 0.966 0.986 
   Richer 995 0.984 0.976 0.993 
   Richest 1,005 0.992 0.986 0.998 
Household head Female 

       No 3,790 0.962 0.950 0.974 
   Yes 1,252 0.972 0.961 0.982 
Religious affiliation 

       Catholic 686 0.968 0.950 0.985 
   Methodist/Presbyterian 662 0.989 0.981 0.997 
   Pentacostal/charismatic/protestant 1,476 0.975 0.965 0.984 
   Other christian 832 0.968 0.955 0.982 
   Moslem 886 0.967 0.953 0.981 
   Traditional/spiritualist/No religion/other 500 0.879 0.816 0.943 
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Ethnicity 
   Akan 2,238 0.981 0.973 0.988 
   Ga/dangme/Guan 521 0.964 0.948 0.981 
   Ewe 641 0.956 0.933 0.979 
   Mole-dagbani/Hausa 604 0.968 0.950 0.985 
   Grussi/Gruma 580 0.913 0.853 0.974 
   Other/4missing 458 0.947 0.916 0.977 
 
Reproductive Health variables 

   Current age in years 
       15-19yrs 247 0.966 0.945 0.987 

   20-24 915 0.975 0.964 0.986 
   25-29 1,176 0.967 0.952 0.982 
   30-34 1,115 0.968 0.956 0.981 
   35-39 913 0.963 0.948 0.978 
   40-49yrs 676 0.939 0.914 0.964 
   Mean (SD) 5,042 

   Marital status 
       Currently married 3,633 0.965 0.953 0.977 

   Living with a man(Cohabitating) 687 0.969 0.955 0.983 
   Previously married 364 0.949 0.923 0.974 
   Never married 358 0.967 0.946 0.989 
Age at first union 

       Less than 19years 2,445 0.954 0.938 0.969 
   19 or more years 2,239 0.976 0.968 0.984 
   Never in a union 358 0.967 0.946 0.989 
   Mean (SD) 4,684 

   No. Pregnancies ever had (Gravidity) 
     1-2 1,669 0.976 0.966 0.986 

   3-4 1,549 0.976 0.967 0.985 
  5plus 1,824 0.944 0.927 0.961 
   Mean (SD) 5,042 

   No. children ever born (Parity) 
     0 (None) 22 0.910 0.801 1.019 

   1-2 2,072 0.978 0.969 0.986 
   3-4 1,513 0.975 0.966 0.984 
   3.5plus 1,435 0.935 0.914 0.955 
   Mean (SD) 5,042 

   No. children alive  
      0 (None) 78 0.933 0.877 0.989 

   1-2 2,246 0.979 0.971 0.987 
   3-4 1,573 0.971 0.960 0.981 
   3.5plus 1,145 0.929 0.906 0.952 
   Mean (SD) 5,042 

   Ever used Contraception 
       No 1,899 0.937 0.916 0.958 

   Yes 3,143 0.981 0.976 0.987 
Currently using Contraception 

      No 3,792 0.958 0.945 0.970 
   Yes 1,250 0.985 0.978 0.992 
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Know source for FP 

       No 2,376 0.954 0.939 0.969 
   Yes 2,666 0.973 0.965 0.982 
Prior pregnancies 

    Ever had a Miscarriage 
       No 4,233 0.963 0.952 0.973 

   Yes 809 0.974 0.960 0.987 
Ever Induced abortion 

       No 4,265 0.960 0.950 0.971 
   Yes 777 0.986 0.977 0.996 
Ever had a stillbirth 

       No 4,748 0.965 0.955 0.975 
   Yes 294 0.954 0.925 0.982 
Ever had a SB or Miscarriage 

       No 4,000 0.963 0.952 0.973 
   Yes 1,042 0.970 0.958 0.982 
Sibling had a maternal death 

       No 4,956 0.964 0.955 0.974 
   Yes 86 0.974 0.926 1.023 
Index Pregnancy 

    pregnancy complication 
       No 3,956 0.963 0.953 0.973 

   Yes 1,086 0.968 0.954 0.982 
Serious pregnancy complication 

      No 4,149 0.962 0.952 0.972 
   Yes 893 0.976 0.963 0.989 
Caesarian delivery for last pregnancy 

      No 4,694 0.962 0.952 0.972 
   Yes 348 0.997 0.992 1.001 
Pregnancy duration in months for SBs 

      Born Alive 4,957 0.966 0.956 0.975 
   7 months 13 1.000 . . 
   8 months 10 0.721 0.428 1.014 
   9 months 58 0.874 0.774 0.974 
   10 months 4 1.000 . . 
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Appendix 4G2: Crosstabs by place of residence, education and wealth, GMHS, N = 5,042 

 
Total 

 
Proportion in a rural area 

 
Mean years of schooling 

 

Proportion in richer/richest 
wealth tertile 

Variable  N   Proportn. [95% CI]   Mean [95% CI   Proportn. [95% CI 
Setting 

                Rural 3,115 
     

4.019 3.657 4.381 
 

0.157 0.124 0.189 
   Urban 1,927 

     
6.938 6.535 7.341 

 
0.776 0.726 0.827 

      Large city 664 
     

7.817 7.190 8.443 
 

0.946 0.919 0.972 
      Small city 115 

     
7.018 5.268 8.768 

 
0.951 0.894 1.008 

      Town 1,148 
     

6.528 5.990 7.067 
 

0.681 0.611 0.750 
Highest Education 

                None 1,697 
 

0.822 0.787 0.857 
 

0.000 
   

0.159 0.125 0.193 
   Primary 1,109 

 
0.689 0.648 0.731 

 
4.187 4.077 4.297 

 
0.347 0.304 0.390 

   Middle/JSS 1,830 
 

0.559 0.509 0.608 
 

8.726 8.673 8.780 
 

0.491 0.445 0.537 
   Secondary/SSS/higher 406 

 
0.276 0.214 0.339 

 
12.458 12.214 12.702 

 
0.814 0.758 0.869 

Household wealth index 
                Poorest 1,097 

 
0.969 0.946 0.992 

 
2.358 1.982 2.735 

       Poorer 994 
 

0.914 0.879 0.948 
 

3.747 3.271 4.222 
       Middle 951 

 
0.744 0.694 0.795 

 
5.136 4.703 5.570 

       Richer 995 
 

0.406 0.344 0.467 
 

6.278 5.909 6.648 
       Richest 1,005 

 
0.132 0.093 0.171 

 
8.355 7.988 8.722 

    Household head Female 
                No 3,790   0.681 0.648 0.715 

 
4.577 4.230 4.923 

 
0.364 0.325 0.403 

   Yes 1,252   0.584 0.539 0.629 
 

6.359 6.055 6.663 
 

0.386 0.345 0.427 
Religious affiliation 

                Catholic 686 
 

0.737 0.676 0.798 
 

5.409 4.816 6.002 
 

0.307 0.249 0.364 
   Methodist/Presbyterian 662 

 
0.656 0.597 0.715 

 
6.810 6.271 7.349 

 
0.453 0.385 0.520 

   Pentecostal/charismatic 1,476 
 

0.565 0.521 0.608 
 

6.349 6.005 6.693 
 

0.472 0.429 0.516 
   Other Christian 832 

 
0.641 0.583 0.700 

 
5.575 5.113 6.037 

 
0.379 0.318 0.439 

    Moslem 886 
 

0.650 0.569 0.731 
 

2.286 1.682 2.890 
 

0.319 0.237 0.400 
   Traditional/other 500 

 
0.859 0.813 0.905 

 
2.137 1.649 2.626 

 
0.110 0.070 0.150 
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Region 
   Greater Accra 636 

 
0.226 0.156 0.296 

 
6.850 6.121 7.579 

 
0.801 0.724 0.878 

   Central 441 
 

0.637 0.557 0.717 
 

5.837 5.122 6.552 
 

0.380 0.268 0.492 
   Western 382 

 
0.716 0.625 0.807 

 
5.777 4.884 6.671 

 
0.458 0.337 0.580 

   Volta 407 
 

0.722 0.557 0.886 
 

5.107 3.748 6.466 
 

0.318 0.158 0.477 
   Eastern 744 

 
0.661 0.604 0.719 

 
6.238 5.757 6.720 

 
0.358 0.286 0.431 

   Ashanti 855 
 

0.620 0.552 0.688 
 

6.451 5.873 7.028 
 

0.473 0.405 0.541 
   Brong Ahafo 496 

 
0.700 0.632 0.767 

 
4.832 3.966 5.699 

 
0.222 0.151 0.293 

   Northern 541 
 

0.803 0.733 0.873 
 

1.661 0.934 2.389 
 

0.152 0.063 0.241 
   Upper East 303 

 
0.790 0.716 0.865 

 
1.648 0.803 2.494 

 
0.189 0.099 0.280 

   Upper West 237 
 

0.897 0.843 0.950 
 

1.943 0.825 3.061 
 

0.119 0.057 0.181 
R3M regions 

                Other regions 2,807 
 

0.735 0.696 0.775 
 

4.053 3.629 4.478 
 

0.271 0.225 0.317 
    R3m region 2,235 

 
0.538 0.496 0.580 

 
6.484 6.133 6.835 

 
0.518 0.472 0.564 

Ethnicity 
                Akan 2,238 

 
0.595 0.550 0.640 

 
6.882 6.599 7.165 

 
0.452 0.407 0.497 

   Ga/Dangme/Guan 521 
 

0.608 0.504 0.712 
 

4.978 4.257 5.698 
 

0.440 0.340 0.540 
   Ewe 641 

 
0.681 0.584 0.778 

 
5.941 5.270 6.613 

 
0.380 0.295 0.466 

   Mole-Dagbani/Hausa 604 
 

0.717 0.623 0.811 
 

2.054 1.334 2.774 
 

0.256 0.163 0.349 
   Grussi/Gruma 580 

 
0.857 0.792 0.921 

 
1.894 1.362 2.426 

 
0.144 0.085 0.202 

   Other/4missing 458 
 

0.662 0.538 0.785 
 

2.184 1.702 2.667 
 

0.292 0.193 0.391 
Reproductive Health variables 

            Current age in years 
                15-19yrs 247 

 
0.722 0.659 0.785 

 
5.819 5.323 6.316 

 
0.289 0.225 0.353 

   20-24 915 
 

0.671 0.627 0.714 
 

5.902 5.525 6.279 
 

0.386 0.340 0.432 
   25-29 1,176 

 
0.650 0.611 0.690 

 
5.300 4.914 5.685 

 
0.395 0.350 0.440 

   30-34 1,115 
 

0.632 0.587 0.677 
 

4.820 4.380 5.260 
 

0.397 0.352 0.442 
   35-39 913 

 
0.623 0.581 0.666 

 
4.814 4.369 5.260 

 
0.368 0.322 0.414 

   40-49yrs 676 
 

0.713 0.667 0.758 
 

3.644 3.151 4.137 
 

0.289 0.239 0.339 
Marital status 

                Currently married 3,633 
 

0.663 0.630 0.695 
 

4.676 4.322 5.030 
 

0.371 0.334 0.409 
   Cohabitating 687 

 
0.705 0.648 0.762 

 
5.500 5.010 5.990 

 
0.346 0.286 0.406 

   Previously married 364 
 

0.610 0.546 0.673 
 

5.852 5.322 6.382 
 

0.344 0.284 0.405 
   Never married 358 

 
0.548 0.485 0.610 

 
6.733 6.302 7.164 

 
0.424 0.357 0.491 

 
             



304 
 

 
Age at first union 
   Less than 19years 2,445 

 
0.742 0.709 0.774 

 
4.190 3.855 4.525 

 
0.294 0.257 0.331 

   19 or more years 2,239 
 

0.579 0.542 0.615 
 

5.683 5.323 6.044 
 

0.446 0.406 0.487 
   Never in a union 358 

 
0.548 0.485 0.610 

 
6.733 6.302 7.164 

 
0.424 0.357 0.491 

No. of Pregnancies ever had (Gravidity) 
             1-2 1,669 

 
0.612 0.574 0.649 

 
6.119 5.750 6.488 

 
0.427 0.386 0.469 

   3-4 1,549 
 

0.633 0.589 0.676 
 

5.198 4.806 5.589 
 

0.408 0.363 0.453 
  5plus 1,824 

 
0.717 0.684 0.750 

 
3.897 3.558 4.235 

 
0.285 0.250 0.320 

No. of children ever born (Parity) 
               No children born alive 22 
 

0.319 0.107 0.532 
 

7.430 5.517 9.343 
 

0.586 0.361 0.811 
   1-2 2,072 

 
0.584 0.547 0.621 

 
6.330 5.993 6.667 

 
0.466 0.426 0.506 

   3-4 1,513 
 

0.642 0.601 0.683 
 

4.859 4.474 5.245 
 

0.386 0.341 0.430 
   5plus 1,435 

 
0.778 0.747 0.810 

 
3.324 2.980 3.667 

 
0.215 0.181 0.248 

No. of children alive  
                No children  alive 78 

 
0.597 0.486 0.708 

 
5.678 4.536 6.820 

 
0.380 0.261 0.499 

   1-2 2,246 
 

0.597 0.560 0.634 
 

6.133 5.785 6.482 
 

0.455 0.414 0.495 
   3-4 1,573 

 
0.652 0.613 0.691 

 
4.751 4.383 5.118 

 
0.367 0.327 0.408 

   5plus 1,145 
 

0.782 0.749 0.814 
 

3.218 2.855 3.581 
 

0.209 0.172 0.246 
Ever used contraception 

                No 1,899 
 

0.781 0.745 0.817 
 

2.912 2.583 3.242 
 

0.208 0.173 0.244 
   Yes 3,143 

 
0.579 0.543 0.615 

 
6.339 6.068 6.610 

 
0.470 0.433 0.508 

Currently using contraception 
               No 3,792 
 

0.686 0.653 0.718 
 

4.548 4.211 4.885 
 

0.329 0.293 0.365 
   Yes 1,250 

 
0.566 0.525 0.608 

 
6.492 6.179 6.804 

 
0.496 0.453 0.538 

Know family planning source 
               No 2,376 
 

0.669 0.633 0.704 
 

4.547 4.148 4.946 
 

0.350 0.310 0.390 
   Yes 2,666 

 
0.646 0.610 0.682 

 
5.441 5.133 5.750 

 
0.387 0.348 0.425 

Prior pregnancies 
             Ever had a miscarriage 
                No 4,233 

 
0.662 0.630 0.694 

 
5.004 4.675 5.333 

 
0.363 0.327 0.400 

   Yes 809 
 

0.630 0.588 0.672 
 

5.113 4.706 5.520 
 

0.404 0.361 0.446 
Ever induced abortion 

                No 4,265 
 

0.693 0.663 0.722 
 

4.641 4.321 4.962 
 

0.327 0.293 0.361 
   Yes 777 

 
0.450 0.395 0.504 

 
7.199 6.838 7.560 

 
0.612 0.560 0.664 

Ever had a stillbirth 
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   No 4,748 
 

0.661 0.630 0.692 
 

5.020 4.703 5.336 
 

0.369 0.333 0.404 
   Yes 294 

 
0.587 0.521 0.654 

 
5.040 4.395 5.684 

 
0.383 0.316 0.450 

Ever had a stillbirth/miscarriage 
               No 4,000 
 

0.666 0.634 0.699 
 

5.004 4.667 5.340 
 

0.362 0.325 0.399 
   Yes 1,042 

 
0.619 0.583 0.656 

 
5.089 4.713 5.466 

 
0.399 0.360 0.439 

Sibling had a maternal death 
               No 4,956 
 

0.656 0.626 0.687 
 

5.016 4.704 5.328 
 

0.371 0.336 0.406 
   Yes 86 

 
0.689 0.590 0.787 

 
5.267 4.208 6.325 

 
0.295 0.189 0.401 

Pregnancy complication 
                No 3,956 

 
0.673 0.640 0.706 

 
4.909 4.572 5.247 

 
0.355 0.319 0.391 

   Yes 1,086 
 

0.594 0.556 0.632 
 

5.458 5.095 5.822 
 

0.427 0.383 0.471 
Serious pregnancy complication 

               No 4,149 
 

0.675 0.643 0.707 
 

4.867 4.535 5.198 
 

0.351 0.315 0.387 
   Yes 893 

 
0.563 0.522 0.604 

 
5.794 5.411 6.177 

 
0.462 0.414 0.510 

Caesarian delivery 
                No 4,694 

 
0.674 0.644 0.704 

 
4.866 4.557 5.176 

 
0.348 0.314 0.382 

   Yes 348 
 

0.410 0.341 0.478 
 

7.215 6.635 7.794 
 

0.670 0.607 0.732 
Pregnancy outcome 

                Born alive 4,957 
 

0.659 0.629 0.690 
 

5.008 4.697 5.319 
 

0.368 0.333 0.403 
   Born dead(Stillbirth) 85 

 
0.516 0.383 0.649 

 
5.782 4.511 7.052 

 
0.453 0.324 0.581 

Pregnancy duration 
                Born Alive 4,957 

 
0.659 0.629 0.690 

 
5.008 4.697 5.319 

 
0.368 0.333 0.403 

   7 months 13 
 

0.472 0.166 0.777 
 

6.992 2.763 11.222 
 

0.769 0.536 1.002 
   8 months 10 

 
0.612 0.295 0.928 

 
5.502 2.909 8.096 

 
0.528 0.203 0.852 

   9 months 58 
 

0.521 0.360 0.681 
 

5.628 4.179 7.077 
 

0.353 0.210 0.496 
   10 months 4 

 
0.365 -0.172 0.901 

 
5.461 2.383 8.540 

 
0.842 0.535 1.148 

Delivery by a SBA 
                No 2,147 

 
0.895 0.871 0.918 

 
3.155 2.814 3.497 

 
0.138 0.112 0.165 

   Yes 2,895 
 

0.466 0.427 0.505 
 

6.516 6.234 6.797 
 

0.555 0.514 0.595 
Delivery in health facility 

                No 2,186 
 

0.891 0.867 0.915 
 

3.194 2.849 3.539 
 

0.141 0.114 0.167 
   Yes 2,856 

 
0.461 0.422 0.501 

 
6.544 6.262 6.825 

 
0.560 0.519 0.601 

ANC variables 
             ANC quality of care score 
                7 or less 1,901 

 
0.737 0.699 0.775 

 
4.074 3.709 4.439 

 
0.278 0.236 0.320 

   8 or 9 2,967 
 

0.591 0.554 0.627 
 

5.808 5.490 6.127 
 

0.443 0.405 0.481 
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No. of ANC visits 
                1-3 visits 990 

 
0.842 0.812 0.871 

 
3.622 3.249 3.994 

 
0.157 0.124 0.191 

    Four or more 3,878 
 

0.599 0.564 0.634 
 

5.512 5.181 5.843 
 

0.435 0.396 0.473 
Trimester of first ANC visit 

                First trimester 2,688 
 

0.615 0.576 0.653 
 

5.452 5.107 5.797 
 

0.439 0.396 0.481 
   Second trimester 1,992 

 
0.683 0.650 0.716 

 
4.854 4.513 5.196 

 
0.313 0.279 0.346 

   Third trimester 181 
 

0.759 0.689 0.829 
 

3.554 2.867 4.241 
 

0.228 0.161 0.296 
   Don't know 7 

 
0.647 0.227 1.067 

 
1.434 -0.346 3.214 

 
0.285 -0.129 0.699 

Where ANC took place 
                Gov't Health facility only or combine 4,119 

 
0.666 0.632 0.701 

 
4.992 4.659 5.326 

 
0.358 0.321 0.395 

        Gov't hospital or polyclinic 2,200 
 

0.517 0.466 0.568 
 

6.089 5.697 6.482 
 

0.519 0.470 0.567 
        Other Gov't facility 1,919 

 
0.835 0.789 0.880 

 
3.750 3.327 4.174 

 
0.177 0.142 0.212 

   Only Private facility/maternity home 703 
 

0.535 0.448 0.623 
 

6.058 5.328 6.788 
 

0.507 0.424 0.589 
   Home/other/DK 46 

 
0.699 0.533 0.865 

 
3.357 2.125 4.590 

 
0.279 0.121 0.436 

Highest trained ANC provider 
               Doctor 1,006 
 

0.427 0.374 0.479 
 

6.798 6.355 7.241 
 

0.629 0.580 0.677 
   Nurse 3,743 

 
0.697 0.664 0.730 

 
4.764 4.437 5.091 

 
0.321 0.284 0.357 

   All others 119 
 

0.870 0.793 0.947 
 

3.307 2.168 4.446 
 

0.226 0.103 0.349 
Reason for seeking ANC 

               For checkup 4,044 
 

0.640 0.607 0.674 
 

5.072 4.742 5.401 
 

0.380 0.343 0.418 
  For a  problem/9missing 824   0.685 0.644 0.726   5.415 4.977 5.853   0.370 0.321 0.419 
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Appendix 4G3:  Multilevel Logistic Regression of Antenatal  attendance on relevant predictors , 
Ghana Maternal Health Survey, N=5,042 

 
At least one ANC attendance 

Independent variables OR [95% CI] 
   Place of residence:  

      Rural (ref) 
      Urban 2.06* [1.12 3.79] 

 Years of sch. centered 1.10** [1.04 1.17] 
Household wealth Index 

      Poorest (ref) 
      Poorer/Middle 1.27 [0.83 1.94] 

   Rich/Richest 1.13 [0.59 2.16] 
Pregnancy complication 0.52* [0.28 0.96] 
Serious complication  2.33* [1.09 5.01] 
Ever miscarried or had a still birth 1.47 [0.93 2.34] 
Ever contraception 2.10*** [1.41 3.13] 
Know source of family planning 1.51* [1.06 2.14] 
Current age in years 1.05* [1.01 1.10] 
Parity 0.78*** [0.70 0.88] 
Marital Status 

      Currently married (ref) 
      Cohabitating 0.93 [0.52 1.65] 

   Previously married 0.38** [0.21 0.69] 
    Never married 0.49* [0.24 0.98] 
Married at 19plus years  1.31 [0.88 1.95] 
Religious affiliation 

   Catholic/Methodist/Presby(ref) 
   Pent/charis/protest/otherchr. 1.04 [0.64 1.67] 

Moslem 2.21* [1.13 4.33] 
Trad./Spiritualist/Other/None  0.49** [0.29 0.82] 
Ethnicity 

      Akan(ref) 
      Ga/Dangme/Guan 0.72 [0.35 1.51] 

   Ewe 0.58 [0.29 1.18] 
   Mole-Dgbani/Hausa 0.79 [0.33 1.88] 
    Grussi/Gruma 0.5 [0.23 1.05] 
    Other/4missing 0.42* [0.19 0.91] 
Region  

     Greater Accra (ref) 
     Central  1.8 [0.49 6.57] 

  Western 2.02 [0.53 7.75] 
  Volta 2.35 [0.68 8.19] 
  Eastern 1.66 [0.53 5.23] 
  Ashanti 2.04 [0.61 6.82] 
  Brong Ahafo 3.66 [0.95 14.1] 
  Northern 1.5 [0.43 5.30] 
  Upper east 12.5** [2.39 65.2] 
  Upper west 2.46 [0.54 11.3] 
Constant 7.72** [1.72 34.6] 

 Notes:  *p<0.05, ** p<0.01, *** p<0.001 
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 Chapter 5 

Appendix 5G1A: Questions for variables used to create ANC quality of care index, GMHS,  
As part of your antenatal care during this pregnancy, were any of the following done at least 
once: 

1. Were you weighed? 
2. Was your blood pressure measured?  
3. Did you give a urine sample?  
4. Did you give a blood sample? 
5. During (any of) your antenatal care visit (s), were you told about the signs of pregnancy 

complications?  
6. Were you told where to go if you had any of these complications? (asked only if yes to 

the preceding question). 
7. During this pregnancy, were you given or did you buy any iron tablets or iron syrup? 
8. During this pregnancy, did you take any drug for intestinal worms? 
9. During this pregnancy, were you given an injection in the arm to prevent the baby from 

getting tetanus, that is, convulsions after birth?  
x At any time before this pregnancy, did you receive any tetanus injections, either 

to protect yourself or another baby?  
x Before this pregnancy, how many other times did you receive a tetanus 

injection?). 
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Appendix 5G1B: Distribution of individual variables used to create ANC quality of care 
index, GMHS, N=4,868a 

 
Unweighted  

 
Weighted b 

Variable N %   Proportion [95% Conf. Interval] 
Weight taken c 

         No 113 2.32 
 

0.022 0.016 0.027 
   Yes 4,755 97.68 

 
0.978 0.973 0.984 

   Total 4,868 100.00 
    Blood Pressure d 

         No 74 1.52 
 

0.015 0.011 0.020 
   Yes 4,794 98.48 

 
0.985 0.980 0.989 

   Total 4,868 100.00 
    Urine sample e 

         No 535 10.99 
 

0.109 0.094 0.124 
   Yes 4,332 88.99 

 
0.891 0.876 0.906 

   Missing 1 0.02 
       Total 4868 100.00 
    Blood sample f 

         No 540 11.09 
 

0.110 0.096 0.125 
   Yes 4,326 88.87 

 
0.890 0.875 0.904 

   Missing 2 0.04 
       Total 4868 

     Told about signs of Pregnancy complications g 
     No 1,407 28.90 

 
0.294 0.268 0.319 

   Yes 3,448 70.83 
 

0.706 0.681 0.732 
   Missing 13 0.27 

       Total 4,868 100.00 
    Told about sources of care for pregnancy complication h 

    No 110 2.26 
 

0.034 0.027 0.042 
   Yes 3,335 68.51 

 
0.966 0.958 0.973 

   Missing 1,423 29.23 
       Total 4,868 

     Iron tablets during pregnancy i 
       No 133 2.73 
 

0.026 0.021 0.032 
   Yes 4,714 96.84 

 
0.974 0.968 0.979 

   Missing 21 0.43 
       Total 4,868 

     Anthelmintic during pregnancy j 
       No 2,636 54.15 
 

0.586 0.564 0.608 
   Yes 1,857 38.15 

 
0.414 0.392 0.436 

   Missing 375 7.70 
       Total 4,868 

     Tetanus Injection during pregnancy k 
       No 384 7.89 
 

0.079 0.070 0.088 
   Yes 4,469 91.80 

 
0.921 0.912 0.930 

   Missing 15 0.31 
       Total 4,868 100.00 
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Appendix 5G1B continued 
 Four plus tetanus injections before pregnancy l 

     No 4,669 95.91 
 

0.960 0.953 0.966 
   Yes 199 4.09 

 
0.040 0.034 0.047 

   Total 4,868 
     Tetanus injection  during pregnancy or completed before pregnancy m 

   No 332 6.82 
 

0.068 0.059 0.076 
   Yes 4,521 92.87 

 
0.932 0.924 0.941 

   Missing 15 0.31 
       Total 4,868 

     Quality of ANC score n 
     0 10 0.21 

 
0.003 0.001 0.004 

1 14 0.29 
 

0.003 0.001 0.005 
2 20 0.41 

 
0.004 0.001 0.006 

3 50 1.03 
 

0.010 0.007 0.013 
4 153 3.14 

 
0.033 0.024 0.042 

5 220 4.52 
 

0.047 0.039 0.054 
6 849 17.44 

 
0.175 0.158 0.192 

7 585 12.02 
 

0.118 0.107 0.130 
8 1,726 35.46 

 
0.354 0.333 0.374 

9 1,241 25.49 
 

0.255 0.236 0.274 
Mean (SD) 4,868 7.41 (1.52) 7.406 7.322 7.490 
a This is for women who had at least one ANC 
b excludes missing for the particular variable        
 h asked of only those who responded yes to g, so missing here include those who responded no to  
m No in k is recoded to yes here if they received more than 4 tetanus injections l    
n Created from a sum of  c to j and m         
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Appendix 5G2: Distribution of Quality of ANC variable 
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Appendix 5G3:  Weighted Linear Regression of Quality of Antenatal care (ANC) on  Education, 
Place of residence and relevant confounders, GMHS, N=4,868 

 
Quality of ANC : b(se) 

Independent variables Model 1 Model 2 
Mean ANCQOC in cluster 

 
0.60*** 

  
(0.028) 

   Place of residence:  
     Rural (ref) 
     Urban 0.13 -0.11** 

 
(0.070) (0.043) 

 Years of sch. centered 0.042* 0.028 

 
(0.018) (0.015) 

Household wealth Index 
    Poorest (ref) 
    Poorer/Middle 0.15 0.014 

 
(0.094) (0.086) 

   Rich/Richest 0.17 0.0075 

 
(0.11) (0.093) 

Interaction of wealth and Education 
    Poorer/Middle*years of sch. centered -0.039* -0.034* 

 
(0.018) (0.016) 

   Rich/Richest*years of sch. centered -0.026 -0.020 

 
(0.019) (0.016) 

Number of ANC visits 
     One to three (ref) 
     Four or more 0.67*** 0.55*** 

 
(0.083) (0.077) 

Trimester of first ANC 
     First trimester (ref) 
     Second trimester -0.093* -0.087* 

 
(0.045) (0.042) 

   Third trimester -0.47** -0.51*** 

 
(0.16) (0.15) 

    DK trimester -0.88 -0.62 

 
(0.53) (0.57) 

ANC provider 
   Nurse (ref) 
    Doctor 0.069 0.040 

 
(0.054) (0.050) 

 All others -0.48** -0.31 

 
(0.18) (0.17) 

Type of facility 
     Gov't hospital or polyclinic (ref) 
     Other Gov't facility -0.32*** -0.20*** 

 
(0.067) (0.058) 

   Only Private facility/maternity home -0.39*** -0.29*** 

 
(0.073) (0.066) 

  Home/other/DK -2.19*** -1.94*** 

 
(0.44) (0.44) 
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Appendix 5G3 continued 
Reason for ANC 

    Checkup (ref) 
    Other (for problem/9DK) 0.071 0.076 

 
(0.062) (0.058) 

   Pregnancy complication -0.29* -0.25* 

 
(0.13) (0.12) 

   Serious complication  0.35* 0.31* 

 
(0.14) (0.13) 

Ever miscarried or had a still birth -0.058 -0.057 

 
(0.056) (0.053) 

Current age in years -0.0041 -0.0050 

 
(0.0057) (0.0054) 

   Parity 0.019 0.019 

 
(0.018) (0.017) 

Marital Status 
     Currently married (ref) 
     Cohabitating -0.17* -0.18* 

 
(0.084) (0.081) 

   Previously married -0.028 -0.097 

 
(0.12) (0.11) 

    Never married -0.021 -0.027 

 
(0.096) (0.090) 

Married before 19years -0.011 -0.019 

 
(0.046) (0.044) 

Female household head 0.015 0.0071 

 
(0.056) (0.052) 

   Ever contraception 0.24*** 0.18*** 

 
(0.053) (0.050) 

   Know family planning source 0.17*** 0.13** 

 
(0.050) (0.047) 

Religious affiliation 
     Orthodox Christian (ref) 
     Other Christian -0.021 -0.014 

 
(0.053) (0.051) 

   Moslem 0.28*** 0.20** 

 
(0.084) (0.068) 

  Traditionalist/other 0.021 0.12 

 
(0.096) (0.086) 

Ethnicity 
     Akan (ref) 
     Ga/Dangme/Guan -0.12 -0.051 

 
(0.10) (0.070) 

      Ewe -0.069 -0.014 

 
(0.096) (0.071) 

   Mole-Dagbani/Hausa -0.33** -0.27** 

 
(0.11) (0.090) 

    Grussi/Gruma -0.18 0.069 

 
(0.12) (0.093) 

       Other/4missing -0.40*** -0.23* 

 
(0.11) (0.098) 
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Appendix 5G3 continued   
Region  

    Greater Accra (ref) 
    Central  0.53*** 0.13 

 
(0.14) (0.091) 

  Western 1.23*** 0.42*** 

 
(0.14) (0.095) 

  Volta 0.020 -0.019 

 
(0.15) (0.089) 

     Eastern 0.39** 0.099 

 
(0.13) (0.075) 

     Ashanti 0.55*** 0.093 

 
(0.12) (0.074) 

  Brong Ahafo 0.75*** 0.15 

 
(0.14) (0.086) 

  Northern 0.057 0.11 

 
(0.17) (0.11) 

     Upper East 0.95*** 0.18 

 
(0.16) (0.11) 

     Upper West 0.80*** 0.34* 

 
(0.18) (0.16) 

Constant 6.44*** 2.68*** 
  (0.24) (0.28) 
Total N 10370 10370 
Subpop N 4868 4868 
    Design df  380 380 
 F(  45,    336) 19.14 

  F(  46,    335) 
 

61.98 
Prob > F  0.0001 0.0001 
R-squared 0.227 0.299 
Notes:  *p<0.05, ** p<0.01, *** p<0.001.  Standard errors in parentheses  
Model 1 is the has the same set of predictors as the multilevel model and model 2 has in addition the 
ANC  quality  in  one’s  cluster 
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Appendix 5G4:  Comparing fixed effects from the multilevel linear regression of Antenatal care 
(ANC) measure obtained from the summative index and from principal component analysis 
(PCA), Ghana Maternal Health Survey, N=4,868 

 
Quality of ANC : b(se) 

 
Unconditional models   Conditional models 

Independent variables Additive  PCA   Additive  PCA 
Urban residence 0.084 0.064 

 
0.084 0.066 

 
(0.066) (0.040) 

 
(0.066) (0.043) 

 Years of sch. centered 0.018** 0.0029 
 

0.043** 0.021* 

 
(0.0059) (0.0037) 

 
(0.013) (0.0091) 

Wealth (ref=poorest) 
       Poorer/Middle 0.17** 0.17*** 

 
0.073 0.11* 

 
(0.060) (0.037) 

 
(0.074) (0.050) 

   Rich/Richest 0.21** 0.16*** 
 

0.13 0.12* 

 
(0.077) (0.048) 

 
(0.086) (0.058) 

Wealth & Education interaction 
       Poorer/Middle*education 
   

-0.031* -0.021* 

    
(0.015) (0.010) 

   Rich/Richest*education 
   

-0.027 -0.018 

    
(0.015) (0.010) 

      Four or more ANC visits 0.60*** 0.38*** 
 

0.60*** 0.43*** 

 
(0.055) (0.035) 

 
(0.055) (0.038) 

First ANC (ref= first trimester) 
        Second trimester -0.086* -0.021 

 
-0.088* -0.028 

 
(0.042) (0.027) 

 
(0.042) (0.029) 

   Third trimester -0.50*** -0.34*** 
 

-0.50*** -0.42*** 

 
(0.11) (0.069) 

 
(0.11) (0.075) 

    DK trimester -1.76*** -1.39*** 
 

-1.76*** -1.62*** 

 
(0.50) (0.31) 

 
(0.50) (0.33) 

ANC provider (ref=Nurse 
       Doctor" 0.049 0.090** 

 
0.051 0.094** 

 
(0.053) (0.034) 

 
(0.053) (0.036) 

 All others -0.37** 0.077 
 

-0.36** -0.014 

 
(0.13) (0.083) 

 
(0.13) (0.089) 

ANC facility (ref=Gov't hosp/polyclinic) 
        Other Gov't facility -0.23*** -0.18*** 

 
-0.22*** -0.18*** 

 
(0.051) (0.032) 

 
(0.051) (0.034) 

   Only Private facility/maternity home -0.31*** -0.18*** 
 

-0.31*** -0.20*** 

 
(0.061) (0.038) 

 
(0.061) (0.041) 

   Home/other/DK -1.84*** -1.70*** 
 

-1.85*** -1.81*** 

 
(0.21) (0.14) 

 
(0.21) (0.15) 

      ANC for problem 0.061 -0.059 
 

0.058 -0.057 

 
(0.052) (0.033) 

 
(0.052) (0.036) 

      Pregnancy complication -0.16 -0.14* 
 

 -0.16 -0.14* 

 
(0.10) (0.067) 

 
(0.10) (0.072) 
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      Serious complication  0.21 0.14 
 

0.22 0.16* 

 
(0.11) (0.072) 

 
(0.11) (0.077) 

      Ever miscarried or had a still birth -0.085 -0.032 
 

-0.084 -0.045 

 
(0.048) (0.031) 

 
(0.048) (0.033) 

Current age in years -0.0033 0.0019 
 

-0.0029 0.0026 

 
(0.0046) (0.0029) 

 
(0.0046) (0.0031) 

      Parity 0.016 -0.0045 
 

0.016 -0.0050 

 
(0.015) (0.0098) 

 
(0.015) (0.011) 

Marital Status (ref= Currently married) 
        Cohabitating -0.16* -0.071 

 
-0.16** -0.071 

 
(0.062) (0.039) 

 
(0.062) (0.042) 

   Previously married -0.023 -0.065 
 

-0.029 -0.060 

 
(0.081) (0.052) 

 
(0.081) (0.056) 

    Never married -0.014 -0.062 
 

-0.011 -0.062 

 
(0.087) (0.056) 

 
(0.087) (0.060) 

      Married before 19years -0.023 -0.037 
 

-0.022 -0.032 

 
(0.044) (0.028) 

 
(0.044) (0.031) 

      Female household head 0.024 0.046 
 

0.022 0.046 

 
(0.050) (0.032) 

 
(0.050) (0.035) 

      Ever contraception 0.21*** 0.085** 
 

0.21*** 0.092** 

 
(0.046) (0.030) 

 
(0.046) (0.032) 

      Know family planning source 0.14*** 0.033 
 

0.14*** 0.044 

 
(0.039) (0.025) 

 
(0.039) (0.027) 

Religion  (ref=Orthodox Christian ) 
        Other Christian. -0.026 -0.0064 

 
-0.026 -0.0086 

 
(0.049) (0.031) 

 
(0.049) (0.033) 

   Moslem 0.20* 0.14** 
 

0.19* 0.15** 

 
(0.079) (0.049) 

 
(0.080) (0.053) 

  Traditionalist /other   -0.022 -0.096 
 

-0.013 -0.084 

 
(0.080) (0.050) 

 
(0.080) (0.054) 

Ethnicity (ref=Akan) 
        Ga/Dangme/Guan -0.040 0.0026 

 
-0.045 -0.023 

 
(0.081) (0.050) 

 
(0.081) (0.054) 

   Ewe -0.096 0.029 
 

-0.099 -0.0085 

 
(0.082) (0.050) 

 
(0.082) (0.054) 

   Mole-Dagbani/Hausa -0.19 0.073 
 

-0.19 0.034 

 
(0.10) (0.064) 

 
(0.10) (0.069) 

    Grussi/Gruma -0.14 -0.011 
 

-0.14 -0.021 

 
(0.097) (0.060) 

 
(0.097) (0.064) 

    Other/4missing -0.21* -0.11 
 

-0.21* -0.13* 

 
(0.099) (0.063) 

 
(0.099) (0.067) 

Region (ref=Greater Accra) 
       Central  0.58** 0.21** 

 
0.57** 0.24** 
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(0.19) (0.075) 

 
(0.19) (0.086) 

  Western 1.38*** 0.24** 
 

1.38*** 0.33*** 

 
(0.20) (0.076) 

 
(0.20) (0.087) 

  Volta 0.050 -0.11 
 

0.050 -0.064 

 
(0.20) (0.078) 

 
(0.20) (0.089) 

  Eastern 0.42* 0.039 
 

0.41* 0.063 

 
(0.18) (0.063) 

 
(0.18) (0.074) 

  Ashanti 0.65*** 0.12 
 

0.65*** 0.18* 

 
(0.18) (0.065) 

 
(0.18) (0.076) 

  Brong Ahafo 0.79*** 0.23** 
 

0.78*** 0.29*** 

 
(0.19) (0.074) 

 
(0.19) (0.085) 

  Northern 0.010 -0.13 
 

0.0099 -0.096 

 
(0.20) (0.084) 

 
(0.20) (0.095) 

  Upper East 0.93*** 0.0075 
 

0.95*** 0.17 

 
(0.23) (0.093) 

 
(0.23) (0.11) 

  Upper West 0.81*** -0.17 
 

0.83*** -0.017 

 
(0.24) (0.10) 

 
(0.24) (0.11) 

      Constant 6.37*** -0.47*** 
 

6.45*** -0.52*** 
  (0.22) (0.11)   (0.22) (0.13) 
N 4868 4455   4868 4455 
Notes:  This table compares the results using the ANC quality meaures obtained from the summative 
index and that extracted from the principal component analysis. *p<0.05, ** p<0.01, *** p<0.001.  

Standard errors in parentheses 
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Apendix5W1: Distribution of individual variables used to create ANC quality of care index, 
World Health survey (N=1,671)a 

 
Ghana 

 
Burkina Faso 

 
Total 

Variable N %   N %   N % 
Blood Pressure  

           No 22 3.4 
 

76 7.43 
 

98 5.86 
   Yes 625 96.45 

 
942 92.08 

 
1,567 93.78 

   Missing 1 0.15 
 

5 0.49 
 

6 0.36 
   Total 648 100 

 
1,023 100 

 
1,671 100 

Blood sample  
           No 117 18.06 

 
617 60.31 

 
734 43.93 

   Yes 525 81.02 
 

393 38.42 
 

918 54.94 
   Missing 6 0.93 

 
13 1.27 

 
19 1.14 

   Total 648 100 
 

1,023 100 
 

1,671 100 
Told about signs of Pregnancy complications  

       No 233 35.96 
 

735 71.85 
 

968 57.93 
   Yes 400 61.73 

 
274 26.78 

 
674 40.34 

   Missing 15 2.31 
 

14 1.37 
 

29 1.74 
   Total 648 100 

 
1,023 100 

 
1,671 100 

ANC quality of care score 
       0 10 1.54 

 
63 6.16 

 
73 4.37 

1 69 10.65 
 

440 43.01 
 

509 30.46 
2 226 34.88 

 
391 38.22 

 
617 36.92 

3 343 52.93 
 

129 12.61 
 

472 28.25 
   Mean (SD) 648 2.39 (0.74) 1,023 1.57 (0.79) 1,671 1.89 (0.87) 
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Appendix 5W2: Multilevel binary logistic regression of Quality of Antenatal care (ANC) on   Place of 
residence, Education and relevant confounders, Stratified by country, WHS 

 
Quality of ANC : OR [95% CI] 

Independent variables Ghana   Burkina Faso 
Place of Residence 

          Rural (ref) 
          Urban 1.31 [0.62 2.75] 

 
4.49*** [2.40 8.42] 

Education 
          None (ref) 
          Some  1.06 [0.67 1.69] 

 
2.01* [1.17 3.47] 

Household wealth Index 
         Lower tertile (ref) 
         Middle tertile 0.7 [0.41 1.19] 

 
1.45 [0.87 2.44] 

  Upper tertile 0.83 [0.51 1.37] 
 

0.83 [0.45 1.55] 
Occupation 

           Not working (ref) 
          Professional 0.71 [0.25 2.00] 

 
0.59 [0.17 2.02] 

   Service/sales/technician 0.82 [0.44 1.55] 
 

0.82 [0.47 1.43] 
   Agricultural/fishery worker 0.73 [0.37 1.42] 

 
0.088** [0.020 0.39] 

Number of ANC visits 
          1 - 3 ANC visits (ref) 
          4 or more ANC visits 1.94** [1.21 3.12] 

 
1.78* [1.14 2.79] 

ANC provider 
          Nurse (ref) 
          Doctor 1.19 [0.67 2.11] 

 
2.62** [1.47 4.65] 

   Other provider 0.23* [0.055 0.92] 
 

0.52 [0.15 1.84] 

        Current age in years 1.02 [0.98 1.05] 
 

0.97 [0.92 1.02] 
Marital Status 

         Currently Married (ref) 
         Not currently married 1.08 [0.65 1.81] 

 
0.75 [0.34 1.65] 

Parity 1.02 [0.94 1.12] 
 

1.16 [0.99 1.37] 

        Self-Rated Health Status 0.97 [0.77 1.23] 
 

1.07 [0.80 1.42] 
Any diagnosed chronic condition 0.93 [0.55 1.57] 

 
0.9 [0.55 1.49] 

Satisfaction with Health system  1.08 [0.87 1.32] 
 

0.87 [0.67 1.13] 
Perceived health service accessibility 

          Bad (ref) 
          Good 1.12 [0.64 1.97] 

 
0.66 [0.32 1.36] 

   Missing(No inpatient encounter) 0.84 [0.51 1.38] 
 

1.35 [0.81 2.25] 

        Constant 0.42 [0.095 1.90]   0.072** [0.013 0.39] 
Random effects 

       Strata 0.58 [0.33 1.01] 
 

3.10E-13 [0 .] 
cluster 0.85 [0.55 1.33]   0.75 [0.44 1.26] 
N 648       1023     

Notes:  *p<0.05, ** p<0.01, *** p<0.001.   

Chapter 6
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Appendix 6G1:  Multilevel Logistic Regression of use of SBAs on  quality of ANC, Place of 
residence, SES and relevant confounders for full sample, GMHS, N=5,042 

 
Use of SBA : OR[95% CI] 

Independent variables Model without region   Model with region 
Quality of ANC score 

          0-7 (ref) 
          8 or 9 1.20* [1.01 1.42] 

 
1.17 [0.99 1.39] 

Place of residence:  
          Rural (ref) 
          Urban 4.47*** [3.38 5.91] 

 
4.30*** [3.27 5.66] 

Years of sch. centered 1.07*** [1.05 1.10] 
 

1.07*** [1.05 1.10] 
Household wealth Index 

         Poorest (ref) 
         Poorer/Middle 1.23 [0.98 1.53] 

 
1.28* [1.03 1.60] 

   Rich/Richest 2.10*** [1.56 2.84] 
 

2.19*** [1.62 2.96] 
Number of ANC visits 

          One to three  0.36*** [0.29 0.45] 
 

0.36*** [0.29 0.45] 
   Four or more(ref) 

       Trimester of first ANC 
          First trimester (ref) 
          Second trimester 0.85 [0.72 1.00] 

 
0.87 [0.74 1.03] 

   Third trimester 0.94 [0.61 1.45] 
 

0.96 [0.62 1.47] 
    DK trimester 0.81 [0.079 8.39] 

 
0.9 [0.084 9.71] 

ANC provider 
          Nurse (ref) 
          Doctor 1.31* [1.04 1.63] 

 
1.30* [1.04 1.62] 

 All others 0.42** [0.25 0.71] 
 

0.38*** [0.23 0.64] 
Type of facility 

          Gov't hosp./polyclinic(ref) 
          Other Gov't facility 0.78* [0.65 0.95] 

 
0.80* [0.66 0.97] 

   Only Private facility/maternity home 1.13 [0.87 1.47] 
 

1.15 [0.88 1.49] 
    Home/other/DK 0.49 [0.21 1.16] 

 
0.52 [0.22 1.20] 

Reason for ANC 
         Checkup 
         Other (for problem) 0.9 [0.73 1.10] 

 
0.89 [0.73 1.10] 

   No ANC 0.29 [0.024 3.36] 
 

0.29 [0.024 3.56] 
Pregnancy complication 0.8 [0.53 1.22] 

 
0.81 [0.54 1.23] 

Serious complication  2.40*** [1.53 3.77] 
 

2.39*** [1.52 3.74] 
Prior miscarriage/still birth 1.07 [0.88 1.30] 

 
1.07 [0.88 1.30] 

Current age in years 1.03** [1.01 1.04] 
 

1.03** [1.01 1.05] 
Parity 0.92** [0.87 0.98] 

 
0.92** [0.87 0.98] 

Marital Status 
          Currently married (ref) 
          Cohabitating 0.64*** [0.51 0.81] 

 
0.65*** [0.51 0.82] 

   Previously married 0.98 [0.71 1.34] 
 

0.98 [0.72 1.34] 
   Never married 1.23 [0.86 1.76] 

 
1.23 [0.86 1.76] 

Married before 19years 0.94 [0.79 1.12] 
 

0.93 [0.78 1.11] 
        Female household head 1.06 [0.87 1.29] 

 
1.04 [0.85 1.27] 

Ever contraception 1.22* [1.02 1.46] 
 

1.21* [1.01 1.44] 
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Know family planning source 0.99 [0.85 1.16] 
 

0.97 [0.83 1.13] 
Appendix 6G1 continued        
Religious affiliation 

         Orthodox Christian (ref) 
          Other Christian 1.04 [0.85 1.26] 

 
1.04 [0.86 1.26] 

   Moslem 1 [0.73 1.38] 
 

1.06 [0.77 1.45] 
  Traditionalist /other   0.69* [0.51 0.94] 

 
0.69* [0.50 0.94] 

Ethnicity 
          Akan 
          Ga/Dangme/Guan 0.82 [0.59 1.12] 

 
0.86 [0.62 1.20] 

   Ewe 0.8 [0.59 1.09] 
 

0.89 [0.63 1.24] 
   Mole-Dagbani/Hausa 0.66* [0.45 0.96] 

 
0.75 [0.49 1.13] 

   Grussi/Gruma 0.77 [0.54 1.11] 
 

0.76 [0.51 1.12] 
   Other/4missing 0.91 [0.62 1.35] 

 
0.9 [0.60 1.33] 

Watches television 
          At least once a week (ref) 
          Less than once a week 0.79 [0.61 1.03] 

 
0.79 [0.61 1.03] 

   Not at all/DK 0.88 [0.72 1.08] 
 

0.88 [0.72 1.08] 
Region  

         Greater Accra (ref) 
         Central  
    

1.01 [0.53 1.93] 
  Western 

    
0.8 [0.41 1.55] 

  Volta 
    

0.66 [0.34 1.29] 
  Eastern 

    
0.85 [0.47 1.54] 

  Ashanti 
    

1.13 [0.61 2.08] 
  Brong Ahafo 

    
0.9 [0.47 1.72] 

  Northern 
    

0.37** [0.18 0.76] 
  Upper east 

    
1.47 [0.67 3.22] 

  Upper west 
    

1.83 [0.79 4.20] 
Constant 0.63 [0.34 1.17]   0.67 [0.30 1.50] 
        District variance 0.48*** [0.33 0.68] 

 
0.37*** [0.24 0.59] 

        Cluster variance 0.60*** [0.47 0.77] 
 

0.57*** [0.45 0.74] 
        N 5042       5042     
Notes:  *p<0.05, ** p<0.01, *** p<0.001.   
This analysis involves the full sample including those who did not attend ANC   
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Appendix 6G2: Weighted logistic regression of health facility delivery on quality of ANC, Place of residence, SES and relevant confounders, GMHS 

 
Delivery in a Health facility : OR[95% CI] 

 
Attended ANC at least once 

 
Full sample 

Independent variables Model without region   Model with region   Model without region   Model with region 
Quality of ANC score 

                  0-7 (ref) 
                  8 or 9 1.17 [0.98 1.39] 

 
1.12 [0.95 1.33] 

 
1.16 [0.98 1.38] 

 
1.12 [0.94 1.33] 

Place of residence:  
                  Rural (ref) 
                  Urban 3.81*** [2.83 5.12] 

 
3.70*** [2.75 4.99] 

 
3.83*** [2.85 5.14] 

 
3.72*** [2.76 5.02] 

Years of sch. centered 1.09*** [1.07 1.12] 
 

1.09*** [1.06 1.12] 
 

1.09*** [1.07 1.12] 
 

1.09*** [1.06 1.12] 
Household wealth Index 

                 Poorest (ref) 
                 Poorer/Middle 1.15 [0.92 1.44] 

 
1.27* [1.01 1.61] 

 
1.15 [0.92 1.44] 

 
1.27* [1.01 1.61] 

   Rich/Richest 2.23*** [1.61 3.10] 
 

2.35*** [1.69 3.27] 
 

2.26*** [1.63 3.14] 
 

2.38*** [1.71 3.31] 
ANC attendance 

        
2.51 [0.39 16.2] 

 
2.17 [0.34 14.1] 

Number of ANC visits 
                  One to three  
                  Four or more(ref) 2.91*** [2.31 3.66] 

 
3.03*** [2.41 3.81] 

 
2.90*** [2.30 3.65] 

 
3.02*** [2.40 3.80] 

Trimester of first ANC 
                  First trimester (ref) 
                  Second trimester 0.84* [0.71 0.99] 

 
0.87 [0.74 1.03] 

 
0.84* [0.71 0.99] 

 
0.87 [0.74 1.03] 

   Third trimester 0.85 [0.53 1.35] 
 

0.89 [0.55 1.43] 
 

0.84 [0.53 1.34] 
 

0.88 [0.55 1.42] 
    DK trimester 0.79 [0.16 3.91] 

 
1 [0.20 4.93] 

 
0.8 [0.16 3.97] 

 
1.01 [0.20 5.03] 

ANC provider 
                  Nurse (ref) 
                  Doctor 1.15 [0.89 1.48] 

 
1.13 [0.88 1.45] 

 
1.15 [0.89 1.48] 

 
1.13 [0.88 1.45] 

 All others 0.52 [0.26 1.05] 
 

0.37** [0.19 0.72] 
 

0.52 [0.26 1.05] 
 

0.37** [0.19 0.71] 
Type of facility 

                 Gov't hospital/polyclinic (ref) 
                 Other Gov't facility 0.78* [0.63 0.96] 

 
0.80* [0.66 0.99] 

 
0.78* [0.64 0.96] 

 
0.81* [0.66 1.00] 

  Only Private/maternity home 0.99 [0.76 1.29] 
 

1.06 [0.82 1.38] 
 

0.99 [0.76 1.29] 
 

1.07 [0.82 1.39] 
   Home/other/DK 0.22** [0.078 0.62] 

 
0.24** [0.090 0.67] 

 
0.22** [0.077 0.62] 

 
0.25** [0.090 0.67] 

Reason for ANC 
                 Checkup 
                 Other (for problem) 0.89 [0.71 1.12] 

 
0.89 [0.71 1.12] 

 
0.89 [0.71 1.12] 

 
0.89 [0.71 1.11] 
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Appendix 6G2 continued                
Pregnancy complication 0.73 [0.48 1.10] 

 
0.73 [0.48 1.12] 

 
0.72 [0.48 1.09] 

 
0.73 [0.48 1.10] 

Serious complication  2.85*** [1.86 4.35] 
 

2.87*** [1.87 4.41] 
 

2.88*** [1.89 4.39] 
 

2.91*** [1.90 4.45] 
Prior miscarriage/still birth 1.23* [1.00 1.51] 

 
1.23* [1.00 1.52] 

 
1.22 [1.00 1.50] 

 
1.22 [1.00 1.50] 

                Current age in years 1.02 [1.00 1.04] 
 

1.02 [1.00 1.04] 
 

1.02 [1.00 1.04] 
 

1.02 [1.00 1.04] 
Parity 0.92* [0.86 0.98] 

 
0.93* [0.87 0.99] 

 
0.92* [0.86 0.98] 

 
0.93* [0.87 0.99] 

Marital Status 
                  Currently married (ref) 
                  Cohabitating 0.79 [0.60 1.03] 

 
0.8 [0.61 1.06] 

 
0.77 [0.59 1.01] 

 
0.78 [0.59 1.03] 

   Previously married 1.36 [0.96 1.93] 
 

1.4 [0.99 1.99] 
 

1.3 [0.93 1.84] 
 

1.34 [0.95 1.90] 
   Never married 1.18 [0.84 1.67] 

 
1.25 [0.88 1.77] 

 
1.19 [0.84 1.68] 

 
1.25 [0.88 1.78] 

Married before 19years 0.88 [0.74 1.05] 
 

0.88 [0.74 1.05] 
 

0.88 [0.75 1.04] 
 

0.88 [0.74 1.04] 
Female household head 1.13 [0.90 1.42] 

 
1.07 [0.85 1.34] 

 
1.12 [0.90 1.40] 

 
1.06 [0.85 1.33] 

                Ever contraception 1.28** [1.06 1.54] 
 

1.22* [1.00 1.47] 
 

1.29** [1.07 1.55] 
 

1.22* [1.01 1.48] 
Know family planning source 1.01 [0.86 1.18] 

 
0.95 [0.80 1.12] 

 
1.01 [0.86 1.19] 

 
0.95 [0.81 1.12] 

Religious affiliation 
                 Orthodox Christian (ref) 
                  Other Christian 1.06 [0.86 1.33] 

 
1.05 [0.85 1.30] 

 
1.06 [0.85 1.32] 

 
1.05 [0.85 1.29] 

   Moslem 0.92 [0.59 1.43] 
 

0.99 [0.67 1.46] 
 

0.91 [0.59 1.41] 
 

0.98 [0.67 1.44] 
  Traditionalist /other   0.54** [0.36 0.79] 

 
0.53*** [0.36 0.76] 

 
0.53** [0.36 0.77] 

 
0.52*** [0.36 0.75] 

Ethnicity 
                  Akan 
                  Ga/Dangme/Guan 0.87 [0.62 1.22] 

 
0.81 [0.57 1.15] 

 
0.86 [0.62 1.19] 

 
0.79 [0.56 1.13] 

   Ewe 0.67* [0.49 0.93] 
 

0.66* [0.47 0.93] 
 

0.68* [0.49 0.93] 
 

0.67* [0.48 0.94] 
   Mole-Dagbani/Hausa 0.7 [0.44 1.13] 

 
0.85 [0.53 1.37] 

 
0.7 [0.44 1.12] 

 
0.84 [0.53 1.35] 

    Grussi/Gruma 0.85 [0.56 1.27] 
 

0.73 [0.45 1.18] 
 

0.83 [0.55 1.24] 
 

0.72 [0.45 1.15] 
    Other/4missing 1.26 [0.69 2.29] 

 
1.04 [0.59 1.84] 

 
1.24 [0.68 2.25] 

 
1.03 [0.58 1.81] 

Watches television 
                  At least once a week (ref) 
                  Less than once a week 0.85 [0.65 1.11] 

 
0.83 [0.63 1.10] 

 
0.86 [0.66 1.14] 

 
0.85 [0.64 1.12] 

   Not at all/DK 1.03 [0.80 1.34] 
 

0.98 [0.76 1.26] 
 

1.03 [0.80 1.34] 
 

0.97 [0.76 1.25] 
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Appendix 6G2 continued 
Region  

                 Greater Accra (ref) 
                 Central  
    

0.57* [0.35 0.91] 
     

0.56* [0.35 0.90] 
  Western 

    
0.57* [0.36 0.92] 

     
0.57* [0.35 0.91] 

  Volta 
    

0.67 [0.41 1.09] 
     

0.66 [0.41 1.07] 
  Eastern 

    
0.77 [0.53 1.10] 

     
0.77 [0.53 1.11] 

  Ashanti 
    

0.78 [0.50 1.23] 
     

0.8 [0.51 1.27] 
  Brong Ahafo 

    
0.83 [0.50 1.36] 

     
0.82 [0.50 1.35] 

  Northern 
    

0.35*** [0.21 0.61] 
     

0.35*** [0.21 0.61] 
  Upper east 

    
1.24 [0.68 2.26] 

     
1.25 [0.68 2.28] 

  Upper west 
    

1.47 [0.65 3.35] 
     

1.46 [0.65 3.31] 
Constant 0.24*** [0.12 0.48]   0.34** [0.16 0.73]   0.098* [0.014 0.67]   0.16 [0.024 1.06] 
                N 10370       10370       10370       10370     

Notes:  *p<0.05, ** p<0.01, *** p<0.001.    
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Appendix 6W1: Logistic regression of use of SBAs on quality of ANC, Place of residence, Education and 
relevant confounders for full sample, WHS, N=2,005 

 
Multilevel 

 
 Single level/robust std. errors 

Independent variables Use of SBA : OR[95% CI]   Use of SBA : OR[95% CI] 
Fixed effects         
Quality of ANC score 

          Bad (score=0-2) (ref) 
          Good (score=3) 1.25 [0.82 1.91] 

 
1.33 [0.97 1.82] 

Place of Residence 
          Rural (ref) 
          Urban 7.28*** [2.53 20.9] 

 
4.32*** [3.27 5.70] 

Education 
          None (ref) 
          Some  1.31 [0.83 2.07] 

 
1.48* [1.08 2.03] 

Household wealth Index 
         Lower tertile (ref) 
         Middle tertile 1.37 [0.98 1.91] 

 
1.26 [0.97 1.63] 

  Upper tertile 1.47 [0.96 2.27] 
 

1.69** [1.22 2.34] 
Occupation 

          Not working (ref) 
          Professional 18.0** [2.97 109.6] 

 
10.7*** [3.27 35.3] 

   Service/sales/technician 0.93 [0.59 1.46] 
 

1.07 [0.77 1.48] 
   Agricultural/fishery worker 0.7 [0.45 1.12] 

 
0.77 [0.56 1.05] 

        Attended some ANC 3.55** [1.66 7.57] 
 

2.63** [1.40 4.94] 
Number of ANC visits 

          1 - 3 ANC visits (ref) 
          4 or more ANC visits 1.96*** [1.38 2.78] 

 
1.63*** [1.26 2.12] 

ANC provider 
          Nurse (ref) 
          Doctor 1.15 [0.69 1.91] 

 
1.04 [0.75 1.44] 

   Other provider 0.35*** [0.18 0.65] 
 

0.29*** [0.17 0.48] 
        Current age in years 0.99 [0.97 1.02] 

 
1 [0.98 1.02] 

Marital Status 
         Currently Married (ref) 
         Not currently married 0.94 [0.56 1.59] 

 
1.13 [0.76 1.68] 

  Parity 0.92* [0.85 1.00] 
 

0.93* [0.87 0.98] 
        Any diagnosed chronic condition 0.96 [0.67 1.39] 

 
1.02 [0.77 1.35] 

Self-Rated Health Status 
           Very good(ref) 
           Good 1.11 [0.77 1.60] 

 
0.87 [0.67 1.14] 

    Moderate to bad 1.2 [0.77 1.86] 
 

0.91 [0.66 1.27] 
Satisfaction with Health system  

           Dissatisfied (ref) 
           Fairly satisfied 1.44 [0.96 2.16] 

 
1.37* [1.01 1.86] 

    Very satisfied  1.69* [1.06 2.70] 
 

1.33 [0.93 1.90] 
Perceived health service accessibility 

          Bad (ref) 
          Good 2.08** [1.30 3.33] 

 
1.97*** [1.37 2.84] 

   No inpatient/missing 3.47*** [2.25 5.34] 
 

2.76*** [1.98 3.84] 



326 
 

 
Appendix 6W1 continued        
Ghana 0.25* [0.069 0.93] 

 
0.34*** [0.23 0.51] 

Constant 0.27 [0.052 1.42]   0.26** [0.11 0.60] 
        Random effects        
Strata variance 0.96 [0.61 1.51] 

            Cluster variance 1.57*** [1.29 1.90] 
    N  2005       2005     

Notes:  *p<0.05, ** p<0.01, *** p<0.001.    
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Appendix 7G1: Final models from multivariate regression of Pregnancy outcome on quality of Antenatal Care and relevant confounders, GMHS, 

 
Multilevel 

 
Weighted single level 

 
Attended at least one ANC  

 
Full sample 

 
Attended at least one ANC  

 
Full sample 

Independent variables Odds of having a Stillbirth: OR [95% CI] 
                ANC attendance 

     
0.45 [0.044 4.68] 

 
0.28 

 
[0.022 3.48] 

                 Higher ANC Quality  0.50** [0.30 0.85] 
 

0.49** [0.29 0.82] 
 

0.55* [0.33 0.90] 
 

0.53* [0.32 0.86] 
                Delivery by a SBA 2.18 [0.32 14.7] 

 
1.78 [0.27 11.5] 

 
2.79 [0.43 18.1] 

 
2.14 [0.39 11.8] 

Type of delivery facility 
                  Gov't hosp./polyclinic (ref) 
                  Other Gov't facility 0.36* [0.14 0.93] 

 
0.36* [0.14 0.94] 

 
0.41* [0.17 0.97] 

 
0.41* [0.18 0.94] 

   Private /maternity home 0.25** [0.096 0.67] 
 

0.24** [0.092 0.65] 
 

0.30* [0.11 0.81] 
 

0.30* [0.11 0.79] 
   Home/other/DK 0.81 [0.12 5.44] 

 
0.78 [0.12 5.17] 

 
0.93 [0.13 6.45] 

 
0.87 [0.14 5.56] 

                Attended  ANC  ≥  4times 0.41** [0.22 0.76] 
 

0.42** [0.23 0.77] 
 

0.37** [0.19 0.70] 
 

0.37** [0.19 0.70] 
ANC provider 

                  Nurse (ref) 
                  Doctor 1.44 [0.79 2.60] 

 
1.45 [0.80 2.61] 

 
1.38 [0.67 2.81] 

 
1.36 [0.67 2.72] 

   All others 1.37 [0.15 12.2] 
 

1.28 [0.14 11.6] 
 

1.23 [0.11 13.4] 
 

1.05 [0.092 12.0] 
Attended ANC for problem 0.79 [0.40 1.55] 

 
0.79 [0.40 1.56] 

 
0.88 [0.44 1.77] 

 
0.87 [0.44 1.75] 

                Pregnancy complication 2.71*** [1.63 4.50] 
 

2.74*** [1.68 4.45] 
 

3.03*** [1.74 5.25] 
 

2.78*** [1.69 4.56] 
Past Stillbirth 3.36** [1.63 6.95] 

 
3.55*** [1.72 7.32] 

 
2.74* [1.19 6.31] 

 
2.88** [1.30 6.38] 

Multiple gestation 4.82*** [2.16 10.8] 
 

5.67*** [2.58 12.4] 
 

4.63*** [2.04 10.5] 
 

5.45*** [2.56 11.6] 
Intervention during delivery 1.93* [1.05 3.55] 

 
1.82 [1.00 3.34] 

 
2.22* [1.19 4.15] 

 
2.15* [1.16 3.97] 

Sibling  maternal death 5.42*** [2.04 14.4] 
 

5.44*** [2.05 14.4] 
 

5.46** [1.77 16.8] 
 

4.67** [1.55 14.1] 
                Current age in years 1.04 [0.98 1.09] 

 
1.03 [0.98 1.08] 

 
1.05 [0.99 1.10] 

 
1.05* [1.00 1.10] 

Number of pregnancies 0.99 [0.85 1.16] 
 

0.99 [0.85 1.15] 
 

1 [0.85 1.18] 
 

0.97 [0.85 1.09] 
Marital Status 

                  Currently married (ref) 
                  Cohabitating 0.92 [0.37 2.32] 

 
1.31 [0.59 2.91] 

 
0.9 [0.33 2.46] 

 
1.37 [0.59 3.19] 

   Previously married 0.94 [0.35 2.52] 
 

0.86 [0.32 2.31] 
 

0.96 [0.35 2.66] 
 

0.8 [0.29 2.20] 
   Never married 3.13** [1.38 7.08] 

 
3.30** [1.54 7.07] 

 
4.08** [1.69 9.83] 

 
3.81** [1.72 8.46] 
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Appendix 7G1 cont. 
                Urban residence:  1.84 [0.89 3.83] 

 
1.69 [0.82 3.49] 

 
1.8 [0.77 4.20] 

 
1.57 [0.72 3.43] 

Years of sch. centered 1.04 [0.97 1.11] 
 

1.02 [0.96 1.09] 
 

1.05 [0.97 1.15] 
 

1.03 [0.95 1.12] 
Household wealth Index 

                 Poorest (ref) . 
                Poorer/Middle 0.58 [0.27 1.23] 

 
0.86 [0.41 1.80] 

 
0.5 [0.24 1.06] 

 
0.9 [0.49 1.65] 

   Rich/Richest 0.57 [0.22 1.50] 
 

0.99 [0.38 2.56] 
 

0.48 [0.19 1.26] 
 

0.92 [0.37 2.25] 
Region  

                 Greater Accra (ref) 
                 Central  2.39 [0.75 7.60] 

 
2.43 [0.79 7.52] 

 
2.44 [0.74 8.02] 

 
2.56 [0.83 7.86] 

  Western 0.39 [0.045 3.38] 
 

0.68 [0.13 3.55] 
 

0.76 [0.11 5.46] 
 

1.3 [0.31 5.48] 
  Volta 1.35 [0.31 5.91] 

 
1.05 [0.24 4.55] 

 
2.15 [0.49 9.45] 

 
1.53 [0.36 6.44] 

  Eastern 2.72* [1.04 7.07] 
 

2.61* [1.02 6.68] 
 

4.12* [1.22 13.9] 
 

3.85* [1.25 11.9] 
  Ashanti 1.61 [0.63 4.13] 

 
1.74 [0.69 4.38] 

 
2.13 [0.70 6.45] 

 
2.54 [0.87 7.39] 

  Brong Ahafo 4.62** [1.62 13.2] 
 

4.71** [1.66 13.4] 
 

5.82** [1.94 17.4] 
 

5.97*** [2.12 16.9] 
  Northern 3.11 [0.95 10.2] 

 
2.66 [0.83 8.57] 

 
3.87* [1.13 13.3] 

 
3.3 [0.84 13.0] 

  Upper east 1.77 [0.29 10.7] 
 

1.82 [0.30 11.0] 
 

2.68 [0.55 13.0] 
 

2.66 [0.58 12.2] 
  Upper west 0.89 [0.096 8.30] 

 
1.46 [0.25 8.60] 

 
1.46 [0.14 15.1] 

 
1.71 [0.26 11.1] 

                Constant 0.0022*** [0.00016 0.032] 0.0046** [0.00015 0.14]   0.0011*** [0.00011 0.011] 0.0037*** [0.00017 0.080] 
Random effects 

               Cluster variance 0.57 [0.18 1.83] 
 

0.73 [0.35 1.54] 
         

N 4868   
 

  5042       4868   
 

  5042     
Notes:  *p<0.05, ** p<0.01, *** p<0.001. These models include only significant predictors from full model and those with strong rational for inclusion   
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Appendix 7G2: Full models from multivariate regression of Pregnancy outcome on quality of Antenatal Care and relevant confounders, GMHS, 

 
Multilevel 

 
Weighted single level 

 
At least one ANC visit 

 
Full sample 

 
At least one ANC visit 

 
Full sample 

Independent variables Odds of having a Stillbirth: OR [95% CI] 
                Attend ANC at least once 

    
0.24 [0.016 3.41] 

     
0.07 [0.0031 1.58] 

                Higher ANC Quality  0.51* [0.30 0.87] 
 

0.49** [0.29 0.84] 
 

0.56* [0.34 0.94] 
 

0.54* [0.32 0.90] 

                Delivery by a SBA 2.38 [0.34 16.5] 
 

1.93 [0.29 12.8] 
 

3.08 [0.47 20.2] 
 

2.53 [0.46 13.9] 
Type of delivery facility 

                  Gov't hosp./polyclinic (ref) . 
 

. 
               Other Gov't facility 0.35* [0.13 0.94] 
 

0.36* [0.13 0.96] 
 

0.39* [0.17 0.89] 
 

0.40* [0.17 0.90] 
   Private /maternity home 0.24** [0.089 0.64] 

 
0.23** [0.086 0.62] 

 
0.29* [0.11 0.79] 

 
0.29* [0.11 0.77] 

   Home/other/DK 0.86 [0.12 5.98] 
 

0.87 [0.13 5.84] 
 

0.98 [0.14 6.91] 
 

1.03 [0.17 6.35] 

                Attended  ANC  ≥  4times 0.35** [0.18 0.68] 
 

0.35** [0.18 0.67] 
 

0.32** [0.16 0.63] 
 

0.32*** [0.16 0.62] 
Trimester of first ANC 

                  First trimester (ref) 
                  Second trimester 0.97 [0.56 1.66] 

 
0.93 [0.54 1.60] 

 
1.16 [0.66 2.05] 

 
1.15 [0.64 2.05] 

   Third trimester 0.52 [0.13 2.03] 
 

0.48 [0.12 1.95] 
 

0.31 [0.077 1.29] 
 

0.31 [0.073 1.30] 
ANC provider 

                  Nurse (ref) 
                  Doctor 1.41 [0.77 2.58] 

 
1.41 [0.77 2.56] 

 
1.36 [0.68 2.75] 

 
1.28 [0.64 2.54] 

   All others 1.27 [0.13 12.8] 
 

1.26 [0.13 12.3] 
 

1.19 [0.075 18.8] 
 

0.96 [0.061 15.0] 
ANC for problem 0.83 [0.42 1.64] 

 
0.84 [0.42 1.67] 

 
0.91 [0.45 1.85] 

 
0.95 [0.47 1.91] 

                Pregnancy complication 2.73 [0.97 7.68] 
 

2.63* [1.00 6.90] 
 

3.34 [0.99 11.2] 
 

2.93 [0.95 9.08] 
Serious complication  0.98 [0.34 2.87] 

 
1.01 [0.37 2.77] 

 
0.95 [0.29 3.06] 

 
0.96 [0.31 2.97] 

Past miscarriage 0.95 [0.48 1.90] 
 

1.16 [0.60 2.24] 
 

0.77 [0.37 1.59] 
 

1.28 [0.62 2.62] 
Past stillbirth 3.53*** [1.68 7.42] 

 
3.82*** [1.82 7.99] 

 
2.96* [1.28 6.85] 

 
3.17** [1.44 6.98] 

Ever Induced abortion 1.6 [0.83 3.06] 
 

1.74 [0.92 3.29] 
 

1.27 [0.61 2.67] 
 

1.55 [0.79 3.05] 
Multiple gestation 5.49*** [2.40 12.6] 

 
6.56*** [2.90 14.9] 

 
4.67*** [2.03 10.7] 

 
5.63*** [2.57 12.3] 

Sibling maternal death 5.97*** [2.22 16.1] 
 

6.12*** [2.28 16.4] 
 

5.71*** [2.05 15.9] 
 

5.26** [1.93 14.3] 
Intervention at delivery 1.96* [1.05 3.65] 

 
1.85 [1.00 3.43] 

 
2.21* [1.13 4.30] 

 
2.16* [1.14 4.12] 

                Current age in years 1.05 [1.00 1.11] 
 

1.05 [0.99 1.11] 
 

1.05 [0.98 1.12] 
 

1.06* [1.00 1.12] 
Number of pregnancies 0.95 [0.79 1.14] 

 
0.91 [0.76 1.09] 

 
1.02 [0.81 1.29] 

 
0.93 [0.79 1.10] 
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Appendix 7G2 cont.                
Marital Status 

                  Currently married (ref) 
                  Cohabitating 0.9 [0.35 2.30] 

 
1.26 [0.56 2.84] 

 
0.88 [0.31 2.50] 

 
1.32 [0.56 3.10] 

   Previously married 1.05 [0.37 3.02] 
 

0.88 [0.31 2.52] 
 

1.13 [0.39 3.26] 
 

0.84 [0.30 2.35] 
   Never married 3.78** [1.52 9.41] 

 
3.87** [1.63 9.20] 

 
3.92* [1.33 11.5] 

 
3.65* [1.28 10.4] 

                Married before 19years 1.33 [0.74 2.39] 
 

1.36 [0.77 2.41] 
 

0.78 [0.35 1.73] 
 

0.88 [0.41 1.90] 
Female household head 0.8 [0.43 1.49] 

 
0.9 [0.50 1.62] 

 
0.74 [0.38 1.45] 

 
0.89 [0.48 1.66] 

Ever contraception 0.59 [0.32 1.08] 
 

0.67 [0.38 1.20] 
 

0.56 [0.27 1.17] 
 

0.62 [0.32 1.19] 
Know family planning 
source 0.93 [0.56 1.54] 

 
0.99 [0.61 1.62] 

 
0.97 [0.60 1.57] 

 
1 [0.63 1.59] 

                Urban residence:  1.83 [0.87 3.84] 
 

1.6 [0.77 3.35] 
 

1.65 [0.71 3.86] 
 

1.4 [0.65 3.02] 
Years of sch. centered 1.04 [0.96 1.12] 

 
1.02 [0.95 1.09] 

 
1.05 [0.97 1.14] 

 
1.02 [0.94 1.11] 

Household wealth Index 
                 Poorest (ref) . 

 
. 

              Poorer/Middle 0.54 [0.25 1.17] 
 

0.8 [0.37 1.70] 
 

0.48 [0.22 1.04] 
 

0.81 [0.45 1.49] 
   Rich/Richest 0.46 [0.17 1.29] 

 
0.79 [0.29 2.17] 

 
0.39 [0.13 1.17] 

 
0.71 [0.27 1.81] 

Religious affiliation 
                 Orthodox Christian (ref) 
                  Other Christian 0.68 [0.38 1.22] 

 
0.7 [0.39 1.23] 

 
0.96 [0.51 1.81] 

 
0.96 [0.53 1.73] 

   Moslem 0.99 [0.40 2.44] 
 

1.14 [0.47 2.78] 
 

0.93 [0.41 2.08] 
 

1.1 [0.50 2.42] 
  Traditionalist /other   0.74 [0.22 2.44] 

 
0.68 [0.22 2.08] 

 
0.93 [0.21 4.11] 

 
0.79 [0.18 3.34] 

Ethnicity 
                  Akan 
                  Ga/Dangme/Guan 1.64 [0.69 3.90] 

 
1.24 [0.53 2.94] 

 
2.07 [0.65 6.60] 

 
1.46 [0.46 4.69] 

   Ewe 1.34 [0.55 3.26] 
 

1.05 [0.43 2.57] 
 

1.31 [0.49 3.50] 
 

0.89 [0.33 2.42] 
   Mole-Dagbani/Hausa 0.8 [0.24 2.68] 

 
0.85 [0.26 2.72] 

 
1.05 [0.38 2.90] 

 
1.24 [0.51 3.01] 

    Grussi/Gruma 0.49 [0.13 1.80] 
 

0.36 [0.100 1.32] 
 

0.47 [0.13 1.72] 
 

0.35 [0.10 1.19] 
    Other/4missing 1.21 [0.39 3.76] 

 
1.01 [0.34 2.99] 

 
1.62 [0.52 5.05] 

 
1.2 [0.41 3.48] 

Watches television 
                  At least once a week (ref) 
                  Less than once a week 0.64 [0.25 1.61] 

 
0.7 [0.29 1.67] 

 
0.37 [0.12 1.10] 

 
0.41 [0.15 1.12] 

   Not at all/DK 0.67 [0.34 1.34] 
 

0.7 [0.36 1.35] 
 

0.52 [0.23 1.18] 
 

0.58 [0.28 1.22] 
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Appendix 7G2 cont. 
Region  

                 Greater Accra (ref) 
                 Central  2.96 [0.85 10.3] 

 
2.51 [0.75 8.41] 

 
3.88 [0.86 17.5] 

 
3.1 [0.77 12.4] 

  Western 0.5 [0.055 4.55] 
 

0.72 [0.13 4.01] 
 

1.17 [0.13 10.8] 
 

1.6 [0.31 8.24] 
  Volta 1.38 [0.29 6.51] 

 
1.09 [0.23 5.09] 

 
2.82 [0.55 14.4] 

 
2.07 [0.44 9.65] 

  Eastern 3.15* [1.17 8.52] 
 

2.69* [1.02 7.10] 
 

5.53* [1.39 22.0] 
 

4.43* [1.23 16.0] 
  Ashanti 1.98 [0.69 5.67] 

 
1.78 [0.64 4.92] 

 
3.4 [0.88 13.1] 

 
3.12 [0.91 10.7] 

  Brong Ahafo 6.50** [2.06 20.6] 
 

5.74** [1.83 18.0] 
 

10.5** [2.58 42.9] 
 

8.36** [2.25 31.0] 
  Northern 3.26 [0.81 13.2] 

 
2.47 [0.62 9.78] 

 
4.47* [1.08 18.6] 

 
2.95 [0.72 12.2] 

  Upper east 1.96 [0.28 13.8] 
 

1.98 [0.28 13.9] 
 

3.43 [0.53 22.1] 
 

3.26 [0.56 19.0] 
  Upper west 1.11 [0.10 12.2] 

 
1.52 [0.21 11.1] 

 
2.28 [0.18 28.9] 

 
1.83 [0.23 14.8] 

                Constant 0.0029*** [0.00015 0.058] 0.012* [0.00025 0.56]   0.0017*** [0.000060 0.049] 0.02 [0.00035 1.13] 
Random effects 

               Cluster variance 0.54 [0.14 2.04] 
 

0.72 [0.31 1.64] 
         

N 4868   
 

  5042       4868   
 

  5042     
Notes:  *p<0.05, ** p<0.01, *** p<0.001.  This has all the predictors in the model (including those that do not improve the model) 
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