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Background : Each year, an estimated 287,000 women and 3 million newborns in 

low and middle income countries die of largely preventable causes.  Global organizations have 

adopted a continuum of care model to mitigate these deaths, in which health interventions are 

conceptualized as a continuous stream of services. This approach remains untested in practice, 
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however.  This research aims to explore utilization and linkages within the reproductive and 

maternal health continuum of care (RMH CoC), and to assess the association between this 

utilization and newborn deaths.   

Methods: This analysis used Demographic and Health Survey data to assess (1) 

retention and inequities within the RMH CoC in Bangladesh (Chapter 2) (2) linkages between 

services along the RMH CoC in Bangladesh (Chapter 3) and (3) associations between RMH 

CoC service utilization and neonatal mortality globally (Chapter 4).  Specific services 

analyzed included pre-pregnancy contraceptive use, antenatal care (ANC), skilled birth 

attendance (SBA) and postpartum contraceptive use. 

Results: Only 6% of women reported using all four RMH CoC services assessed in 

Bangladesh.  Inequities were clear, with women in the wealthiest quintile having a 10 times 

higher odds of full utilization than women in the poorest wealth quintile (aOR=10.11, 95% CI 

3.82-26.77).  Pre-pregnancy contraceptive use was associated with postpartum contraceptive 

use (aOR=1.71, 95% CI 1.47-1.98), and ANC was associated with SBA among both pre-

pregnancy contraceptive users (aOR=2.76, 95% CI 2.20-3.47 for 1-3 ANC; aOR 6.84, 95% CI 

5.26-8.88 for 4+ ANC) and non-users (aOR 1.99, 95% CI 1.56-2.53 for 1-3 ANC: aOR 4.30, 

95% CI 3.29-5.64 for 4+ ANC).  Globally, serial receipt of pre-pregnancy contraception, ANC 

and SBA was protective against neonatal mortality (AOR=0.61, 95% CI 0.52-0.73). 

Conclusion: There are clear utilization gaps and pervasive inequities in the RMH 

CoC in Bangladesh.  Linkages within reproductive and within maternal life stages are strong, 

but require additional support to connect with one another.  The measurable neonatal survival 

benefit seen with the serial use of services along the RMH CoC demonstrates a need for 

increased attention to early adoption and retention along the continuum to leverage the 

greatest gains in the face of increasingly limited resources.
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CHAPTER 1: 

Introduction 
 

BACKGROUND 

Each year, an estimated 287,000 women worldwide die from pregnancy and delivery 

complications [1], and 7.6 million children die before their fifth birthday [2].  Over 40% of 

those children (3 million) die before reaching one month of age [3].  The distribution of this 

mortality is rank with disparities, with 98% of the burden falling in low and middle income 

countries.  These deaths are largely preventable using interventions delivered through health 

services across reproductive, maternal, newborn and child life stages [4-6].  Together, these 

services and interventions are termed the reproductive, maternal, newborn and child health 

(RMNCH) continuum of care, a model supported by the World Health Organization and 

others, in which health interventions that have been proven effective and feasible in resource-

constrained settings are conceptualized as an integrated stream of services across life stages 

and places of delivery [4-10].  This approach is based on a commitment to improve health 

systems and health services by avoiding parallel service delivery, and is  particularly relevant 

for RMNCH because of the direct linkages between maternal and child health [5, 11-15].  In 

practice, however, women’s utilization of this approach in the countries most affected by 

maternal and child mortality is not well understood.     

Over the last decade, the continuum of care model has become the foundation of 

global RMNCH programming, supported by the World Health Organization and others [7-9, 

16].  Despite this focus, there is an inadequate understanding of how women use services 

along the RMNCH continuum of care, and how those differences in service utilization affect 

health outcomes.  Analyses of the RMNCH continuum of care have largely been population-

1 
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based, and have focused on predictors of utilization of specific services such as wealth or 

education, basic service utilization counts for children under five, or national-level coverage 

snapshots [10, 17-21].  No studies have directly measured the relationship between the 

continuum of care and neonatal mortality at the individual level.  

 

REPRODUCTIVE AND MATERNAL HEALTH CONTINUUM OF CARE 

This body of work focuses on the reproductive and maternal health components of the 

continuum of care, as they have low coverage globally, are the least equitably distributed, and 

have measurable benefits for the health of women and their children [5, 17, 22-25].  The 

reproductive and maternal health continuum of care (RMH CoC) being assessed is outlined in 

Figure 1.1, and was selected to highlight health service contacts in different phases of the 

continuum, as well as based on data quality and availability. 

If all women who wanted to delay or avoid pregnancy used modern contraceptives, it 

is estimated that there would be a more than 30% reduction in maternal mortality, a 10% 

reduction in child deaths, a 2/3 reduction in unintended pregnancies (from 75 million to 22 

million) and a more than 70% decline in unsafe abortions [5, 26].  Additionally, contraceptive 

prevalence is a sentinel indicator for Millennium Development Goal (MDG) 5B, achieving 

universal access to reproductive health [27].  Proper antenatal care during pregnancy, also a 

sentinel indicator for Millennium Development Goal 5B, has the capacity to reduce maternal 

and neonatal mortality, to reduce neonatal tetanus, and prevent mother to child transmission of 

HIV [5, 27-29].  Skilled birth attendance, a sentinel indicator for Millennium Development 

Goal 5A (reducing maternal mortality by ¾ from 1990 levels), can improve maternal survival, 

and can reduce stillbirths by 23-45%, as well as up to an estimated 17% of neonatal mortality 

[15, 23, 30].  Postnatal care, an important health service with benefits for mothers and 
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newborns, was not included as part of this continuum due to concerns about the validity of the 

indicator as currently measured [31]. 

The RMH CoC may be key to reducing neonatal mortality globally, but we lack 

understanding of how the current continuum of care is used in nations most affected, and on 

the direct impact of continuum of care on neonatal mortality.   

 

OVERVIEW 

This dissertation is comprised of this introductory chapter (Chapter 1), three research 

papers (Chapters 2-4) and a concluding chapter (Chapter 5).   Paper 1 (Chapter 2), entitled 

“Retention across the reproductive and maternal health continuum of care in Bangladesh: A 

cross-sectional analysis of survey data”, is a descriptive and quantitative assessment that 

explores how women are utilizing the RMH CoC, as well as factors associated with full 

utilization along the RMH CoC.  There is a particular focus on the role of equity in retention 

across health services.  This analysis is focused on Bangladesh, a country with a history of 

commitment to maternal and child health, and the largest neonatal mortality reductions of any 

low-income country [32].  Paper 2, (Chapter 3), “Linkages within the reproductive and 

maternal health continuum of care in Bangladesh 2011: A cross-sectional analysis”, builds on 

the utilization and retention findings from Paper 1, and examines the relationship between 

services within the RMH CoC, specifically how early service utilization is related to 

subsequent service utilization.  As with Chapter 2, this analysis uses Bangladesh as the 

country of focus.  Finally, Paper 3 (Chapter 4), “Examining the relationship between the 

reproductive and maternal health continuum of care and neonatal mortality: A multi-country 

analysis”, then explores how the RMH CoC is associated with health outcomes, by measuring 

the association between service utilization along the RMH CoC and neonatal mortality.  This 

 



4 

analysis assesses this relationship globally, using all Demographic and Health Surveys 

conducted between 2008 and 2013 with reproductive calendar data collected, comprising more 

than 188,000 women across 29 countries.     

 This body of work is designed to improve understanding of the importance of the 

reproductive and maternal health continuum of care, and to inform whether it is a reasonable 

approach with which to create public health impact.  In the face of substantial 

underachievement on global goals for maternal and child mortality reduction [10, 33] and 

diminishing resources [34], a deeper and more nuanced understanding of the reproductive and 

maternal health continuum of care is a valuable tool with which to support policy-makers and 

program managers in their efforts to more strategically leverage existing knowledge, services 

and resources, and save the lives of women and children globally. 
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FIGURES 

 

 

Figure 1.1: Health services assessed along the reproductive and maternal health continuum of care 
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ABSTRACT 

Background: The continuum of care is a core principle of reproductive, maternal, newborn 

and child health (RMNCH) policy and programs. Although coverage of individual 

interventions across the continuum has been well-described, little is known about completion 

of the full package of recommended services. In this paper, we describe progression along the 

reproductive and maternal health continuum of care (RMH CoC) in Bangladesh, from pre-

pregnancy contraceptive use to ≥ 4 antenatal care visits, skilled birth attendance and 

postpartum contraceptive use, and the role of equity in retention across all four services.

9 
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Methods: We used 2011 Bangladesh Demographic and Health Survey data to describe 

utilization patterns and drop-offs overall and by wealth quintile along the RMH CoC. Logistic 

regression was used to further examine the role of wealth status in the utilization of all four 

services, controlling for other key sociodemographic and reproductive health variables. 

Results: Only 6% of women used all four services along the RMH CoC, with values ranging 

from 0% in the poorest quintile to 18% in the richest. The largest relative drop-off (78%) was 

between pre-pregnancy contraceptive use and antenatal care, with substantial differences 

between the poorest quintile (95%) and the richest (49%). Middle, richer and richest quintile 

women had significantly higher odds of full RMH CoC use compared with those in the 

poorest quintile (adjusted odds ratio (aOR)=3.57, 95% CI 1.38-9.26; aOR=6.03, 95% CI 2.34-

15.54; aOR=10.11, 95% CI=3.82-26.77, respectively). 

Conclusion: Full RMH CoC utilization is rare in Bangladesh, despite the country’s sustained 

commitment to improving RMNCH. Only one fifth of pre-pregnancy contraceptive users 

received antenatal care.  Furthermore, substantial inequities occurred in retention, with none of 

the poorest women receiving all four services. Efforts to improve retention and reduce barriers 

in transitions between reproductive and maternal health services are needed, and should 

include equity considerations in their implementation. 
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BACKGROUND 

The continuum of care (CoC) approach to reproductive, maternal, newborn and child 

health (RMNCH) is increasingly recognized as fundamental to improving the health of women 

and children globally [1].  The CoC views the interventions and services designed to reduce 

maternal and child morbidity and mortality as a continuum that spans life stages and places of 

service delivery (community, home, health facility) and recognizes the interrelationship 

between maternal and child health [1-3].  

Most studies to date have focused on service-specific or composite measures of 

coverage of interventions along the continuum [4-6], or on the transitions between specific 

reproductive and maternal health services [2, 7]. These analyses have demonstrated that the 

coverage of individual RMNCH services is particularly poor for reproductive and maternal 

health (RMH) interventions, which are also the least equitably distributed [4].  A recent 

analysis of each of the interventions along the RMNCH CoC showed that the absolute and 

relative inequities in skilled birth attendance were greater than for any other intervention, 

followed closely by antenatal care and met need for family planning [4].  Nearly all child 

health interventions, by contrast, had higher coverage and were more equitably distributed 

than reproductive and maternal interventions [4].  

Despite the considerable body of knowledge about individual interventions along the 

RMNCH CoC, little is known about continuity of services and the influence that wealth has on 

transitions from pre-conception to delivery and beyond. Although individual services by 

themselves produce substantial benefit in terms of RMNCH outcomes [8, 9], the maximum 

benefit is likely to result from receiving all the recommended interventions [2]. As has been 

shown in multiple studies on the prevention of mother to child transmission of HIV, individual 

coverage levels often disguise how few women received the full cascade of services that were 
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needed to prevent infection [10, 11];  such individual coverage levels also may fail to reveal 

the extent to which the full range of services is concentrated in those who have greater access 

by virtue of wealth or other factors such as education and place of residence [12]. 

We therefore undertook a study to examine the extent to which women complete the 

entire reproductive and maternal health continuum of care, from pre-pregnancy contraception 

to antenatal care to use of a skilled birth attendant at delivery and postpartum contraception; to 

identify the main points where women drop off along that continuum; and to assess the role of 

wealth and other key socioeconomic factors in receiving the full complement of services. 

Understanding such patterns and risk factors is critical to understanding the barriers to RMH 

CoC utilization, and consequently, to developing evidence-based solutions to mitigate low 

utilization. 

 For purposes of this analysis, we used recent data from Bangladesh, a country that has 

experienced the greatest reduction in newborn mortality of any low-income country (over 49% 

since 1990) and is on track to meet Millennium Development Goals 4 and 5 [13, 14]. While it 

has achieved high coverage and considerable equity in its reproductive and child health 

services, the same has not been true for most of the maternal health indicators, which exhibit 

low coverage and far less equitable distribution [4, 6, 15].  

 

METHODS 

Sample 

The Demographic and Health Surveys (DHS) provide nationally representative 

samples of the population assessing demographic, health and nutrition indicators, and are 

available for public use [16].  For this study, we used data from the 2011 Bangladesh 

Demographic and Health Survey, in which households were selected using a stratified, two-
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stage cluster design. A detailed questionnaire was administered to ever-married women of 

reproductive age who agreed to participate in individual interviews (n=17,842 women 12-49 

years of age) [15]; the response rate was 98% [15].  

Our study was restricted to ever-married women aged 15-49 with a live birth in the 

five years preceding the interview who answered questions regarding antenatal care and birth 

attendance for that most recent birth (n=7,306 unweighted; 7,344 weighted). 

Ethical approval for this analysis was given by the Institutional Review Board at the 

University of California, San Diego. 

Measures 

The four components assessed along the reproductive and maternal health continuum 

of care were pre-pregnancy contraceptive use, ≥4 ANC visits, skilled birth attendance and 

postpartum contraceptive use, all of which focused around the most recent birth in the last five 

years. Pre-pregnancy contraceptive use was categorized as any vs. no use of modern 

contraceptives prior to the most recent pregnancy. This was derived from the reproductive 

calendar within DHS; the time frame was between the first month of the recent pregnancy and 

either the beginning of the reproductive calendar (five years prior to interview) or the end of 

the penultimate pregnancy, whichever interval was shorter. Modern contraception included the 

pill, IUDs, injectables, implants, male condoms, female sterilization and male sterilization. 

ANC was categorized as reporting ≥4 visits (WHO-recommended minimum number [17]; at 

least one of which must have been with a skilled provider) vs. did not report ≥4 ANC visits 

(no ANC, ANC from unskilled providers only, or <4 ANC visits). Skilled antenatal care 

providers were defined as a qualified doctor, nurse, midwife, paramedic, family welfare 

visitor, community skilled birth attendant, medical assistant or sub-assistant community 

medical officer. Skilled birth attendance was categorized as any vs. no attendance provided by 
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a doctor, nurse, midwife, paramedic, family welfare visitor/assistant, or community skilled 

birth attendant [15, 18].  Postpartum contraceptive use was defined as any vs. no use of 

modern contraceptives subsequent to the most recent birth. Child health services were not 

assessed because of their highly equitable distribution in Bangladesh [6, 15].  

 The primary dependent variable was full RMH CoC utilization, defined as having 

reported pre-pregnancy contraceptive use, ≥4 ANC visits, skilled birth attendance and 

postpartum contraceptive use versus fewer than all four components.  

 The primary independent variable was household wealth quintile, provided by DHS, 

and based on a principal components analysis of household assets and housing characteristics 

[19]. Regression models included measures of social and gender equity (urban/rural residence, 

respondent and spouse’s education level [none/primary/secondary or higher], decision-maker 

responsible for the respondent’s health care [respondent/spouse/respondent and spouse 

jointly/other]), reproductive history (months since index birth [≤15/16-36/≥37], respondent’s 

age at birth of most recent child [≤17/18-24/25-34/35-49], parity [1/2/≥3], interpregnancy 

interval for most recent pregnancy [<24 months/≥24 months or firstborn], wantedness of most 

recent pregnancy [yes/no], having ever terminated a pregnancy [yes/no], having ever had a 

child who died [yes/no]) and covariates (administrative division [Dhaka/Barisal/Chittagong/ 

Khulna/Rajshani/Rangpur/Sylhet], religion [Muslim/non-Muslim]). 

Analyses 

To assess utilization of services along the RMH CoC, frequencies were calculated for 

each of the individual reproductive and maternal health components. To more closely examine 

the pattern of services, a branching tree was developed that shows the number of women who 

had received each possible combination of the four sequential services. For each component, 
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percentages were calculated as a percentage of the preceding component, and as a percentage 

of the total. 

To examine the drop-off between the sequential components along the continuum, we 

calculated 1) the percentage of women who had a pregnancy within the past five years but did 

not receive pre-pregnancy contraception; 2) those who had received pre-pregnancy 

contraception but not ≥4 ANC visits, 3) those who received pre-pregnancy contraception and 

≥4 ANC visits but did not have skilled birth attendance; and 4) those who had pre-pregnancy 

contraception, ≥4 ANC visits and skilled birth attendance, but did not receive postpartum 

contraception. Percentages and 95% confidence intervals were calculated for all drop-offs for 

the whole population and stratified by wealth quintile.  

 Bivariate logistic regression was used to assess the relationship between the 

covariates, including wealth quintile, and full RMH CoC utilization. Variables that were 

significant at the p<0.05 level were then included in a multivariable logistic regression. No 

collinearity was found using a tolerance cutoff of 0.10. All analyses adjusted for survey 

design. Statistical calculations were performed using SAS v. 9.3. 

 

RESULTS 

Of the 7,344 women in the sample, 3,495 (48%) used pre-pregnancy contraception, 

1,490 (20%) received ≥4 ANC visits, 2,148 (29%) received skilled birth attendance and 5,184 

(71%) used postpartum contraception. Overall, 926 women (13%) used none of the RMH CoC 

components, 2,352 (32%) used only one component, 2,638 (36%) used only two components, 

1,019 (14%) used three components and only 408 (6%) reported utilizing all four components. 

The most frequently observed pattern consisted of only pre-pregnancy and postpartum 
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contraceptive use (23%), while the second most frequent pattern was postpartum contraceptive 

use alone (21%; Figure 2.1). 

With respect to the full RMH CoC, the largest relative drop-of occurred between pre-

pregnancy contraceptive use and ANC; of the 48% of women who received pre-pregnancy 

contraception, fewer than a quarter (22%) went on to receive ≥4 ANC visits (Figure 2.2). Of 

those who received pre-pregnancy contraception and ≥4 ANC visits, 66% went on to receive 

skilled birth attendance. The smallest relative drop-off was from skilled birth attendance to 

postpartum contraceptive use – 81% of women who reported using the first three services also 

reported postpartum contraceptive use (Figure 2.2). 

In terms of equity, the patterns differed considerably by wealth quintile (Figure 2.3). 

Although the percentage of women who entered the RMH CoC was relatively similar, with 

42% of the poorest quintile and 53% of the richest quintile using pre-pregnancy contraception, 

the percentages of women who completed the full RMH CoC ranged from 0% in the poorest 

to 18% in the richest quintiles. The largest relative drop-off across all quintiles was the 

transition from pre-pregnancy contraceptive use to ≥4 ANC visits (Figure 2.3). 

 While the richest quintile experienced a more gradual drop-off along the continuum, 

the pattern was different in the other four quintiles (Figure 2.3). In these poorer quintiles, a 

sharp drop occurred between pre-pregnancy contraceptive use and ≥4 ANC visits, with the 

percentage of women who used pre-pregnancy contraceptive and also received the 

recommended number of ANC visits ranging from 2% among the poorest to 13% among the 

second richest. These low levels of utilization dropped further between ANC and skilled birth 

attendance. Across all quintiles, the smallest relative drop-off was the final step in the 

continuum, from skilled birth attendance to postpartum contraceptive use. 
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Wealth quintile showed a strong dose-response relationship with full RMH CoC 

utilization in both bivariate and multivariate analyses (Table 2.1). After adjusting for other 

variables, women in the middle, richer and richest quintiles had a three to ten times higher 

odds of full RMH CoC utilization as compared to their counterparts in the poorest quintiles 

(middle aOR=3.57, 95% CI 1.38-9.26; richer aOR=6.03, 95% CI 2.34-15.54 and richest 

aOR=10.11, 95% CI=3.82-26.77).  Other equity-related factors that were significantly and 

positively associated with full RMH CoC utilization in multivariate analyses included urban 

residence (aOR=2.30, 95% CI 1.71-3.10), education (aOR=2.17, 95% CI 1.02-4.58 for 

secondary or higher) and spousal education (aOR=3.22, 95% CI 1.70-6.10 for secondary or 

higher education). Having the respondent’s husband involved in health care decision-making 

for the respondent also increased the odds of full CoC use, as compared with the respondent 

alone (spouse as decision-maker aOR=1.72, 95% CI 1.13-2.62; respondent and spouse jointly 

aOR=1.95, 95% CI 1.31-2.92).  

A post-hoc exploratory analysis was conducted to test antenatal care as a more 

appropriate entry point to the continuum, since some women may have chosen not to use pre-

pregnancy family planning in an effort to conceive. This analysis defined an alternate RMH 

CoC as ≥4 antenatal care visits, skilled birth attendance and postpartum contraception, and 

used the same methodology and independent variables as presented earlier for the full RMH 

CoC. Drop-offs along the continuum followed the same patterns both overall and stratified by 

wealth quintile as analyses using pre-pregnancy contraception as an entry point (Appendix 

Figures 2.1 and 2.2). The multivariate analysis results were also similar to those presented in 

Table 2.1, with women in the middle, richer and richest quintiles again being significantly 

more likely to report utilization of all three services than women in the poorest quintiles 

(aOR=2.48, 95% CI=1.30-4.74 ; aOR=4.13, 95% CI=2.18-7.82; aOR=8.32, 95% CI 4.37-
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15.81, respectively; Appendix Table 2.1). All other equity factors assessed (urban/rural 

residence, education level, spousal education and health care decision-maker) remained 

positively associated with the outcome (Appendix Table 2.1).  

 

DISCUSSION 

Despite high coverage of some of the interventions along the RMH CoC, fewer than 

one in 15 women in Bangladesh reported having received the full complement of pre-

pregnancy contraception, ≥4 antenatal care visits, skilled birth attendance and postpartum 

contraception. Twice as many women (13%) reported using none of the four services. 

Contraceptive use, both pre-pregnancy and postpartum, was more commonly reported than 

antenatal care or birth attendance. However, less than half of the women who had given birth 

within the past five years reported pre-pregnancy contraception, and subsequent retention 

along the continuum was poor. The largest relative drop-off, both overall and across wealth 

quintiles, was between pre-pregnancy contraception and ≥4 ANC visits, where over three-

quarters of all pre-pregnancy contraceptive users did not receive the recommended four visits. 

The transition from ANC to skilled birth attendance saw an additional substantial drop-off. 

These retention patterns were especially dramatic for the poorer quintiles.  

Our study showed that the same equity factors that are predictive of coverage of 

individual reproductive and maternal health services in Bangladesh and elsewhere [4, 20-25] 

also predicted retention across the RMH CoC. Overall, women in the wealthier quintiles had a 

3.6 to 10.1 times higher odds of full RMH CoC utilization than women in the poorest quintile. 

Living in urban areas, having secondary or higher education for women or their spouses, and 

having spouses involved in health care decision making were all positively associated with full 

retention along the RMH continuum. 
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While the main focus of our analysis was on the full RMH continuum of care, our 

findings indicated that basic retention patterns across wealth quintiles and the characteristics 

associated with retention along the continuum of care are consistent regardless of whether pre-

pregnancy family planning or antenatal care are viewed as the entry points. 

 The loss of women from the cascade moving from pre-pregnancy contraceptive use to 

antenatal care, and the finding that over 50% of women received only pre-pregnancy and/or 

postpartum contraception suggests that the transition from reproductive to maternal health 

services is problematic in Bangladesh. Modern contraceptives are procured primarily from 

private pharmacies, public outreach activities and public facilities [15], while analysis of DHS 

data demonstrates that skilled ANC and skilled birth attendance were predominantly provided 

in public and private facilities. Greater efforts are needed to improve the linkages between 

reproductive and maternal services and inform the public of the importance of maternal health 

services in improving the health of women and their infants. Proximity to health facilities, an 

important factor in accessing health services, does not appear to be a major barrier in 

Bangladesh, as over 98% of women in our sample reported having a health facility within two 

kilometers of their village.  

Women in the poorest two quintiles who used pre-pregnancy contraception 

experienced the greatest drop-offs between pre-pregnancy contraception and ANC and 

subsequently between ANC and skilled birth attendance, which suggests that cost barriers 

around utilization of facility-based services may play a role in retention along the RMH CoC. 

While maternal health services offered in government facilities in Bangladesh are ostensibly 

free, there are additional fees appended that may present substantial financial barriers [26, 27].  

Identification and mitigation of these extra costs may be one opportunity to reduce the equity 

gap documented in this analysis. A pilot voucher program to address these concerns was 
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launched in 2007, which subsidizes fees and transportation costs for services; initial results are 

positive [28, 29].  A separate initiative, first piloted in 2006, is also working to improve access 

and reduce inequities within Bangladesh by making antenatal care and other RMNCH services 

more outreach-based for rural women [24]. Further examination of these and other options 

designed to increase early engagement and maximize retention across the continuum of care is 

required.  

Examination of service utilization along the RMNCH continuum of care has largely 

focused on intervention-specific and composite measures of coverage, highlighted through the 

work of Countdown to 2015 [4, 6]. While this methodology is a valuable means of estimating 

national-level aggregated measures of service utilization, we believe that our approach of 

looking at retention along the cascade at the individual level affords a useful, and 

complementary, means of assessing continuity along the continuum. Such an approach has 

proven highly useful in the HIV arena, particularly in prevention of mother to child 

transmission of HIV, where the “PMTCT cascade” is a focal point of intervention and 

evaluation [10, 11, 30]. The quantification of drop-offs along the PMTCT cascade and 

measurement of impact on health outcomes created broad agreement on the need to monitor 

each step along the cascade and improve health system performance, including through 

innovative outreach mechanisms [10, 12, 30].  This same approach would greatly benefit 

efforts to further lower maternal and neonatal mortality. 

There are several important limitations to this analysis. DHS data are gathered through 

self-report, and there is potential susceptibility to social desirability bias and recall bias, which 

might differ by socio-demographic status, although the use of data surrounding only the most 

recent pregnancy is designed to reduce the latter. In addition, data were not uniformly 

available on quality of services, an important component of health service utilization. Finally, 
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the structure of DHS questionnaires make it difficult to distinguish between access to versus 

demand for the measures of utilization assessed in this analysis, a constraint which limits 

interpretation.  However, the high availability of local health facilities, and large percentage of 

outreach-based contraceptive distribution in Bangladesh suggest that that pre-pregnancy and 

postpartum contraceptive use may more reflective of demand than access.  

Our study documents very low utilization of the full reproductive and maternal health 

continuum of care in Bangladesh, and great inequities within that utilization. These results 

highlight the major gaps in utilization of the reproductive and maternal health care continuum 

of care in Bangladesh, which are likely to be even greater in countries experiencing higher 

rates of maternal and neonatal mortality, and suggest that greater emphasis is needed to 

improve retention across the continuum, to mitigate existing inequities, and to improve 

linkages between reproductive and maternal health services. There is a need for further studies 

of retention along the continuum of care, as well as the identification of methods of improving 

uptake and sustained engagement along the entire reproductive and maternal continuum of 

care. 
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FIGURES 

 
Figure 2.1: Flow of women in Bangladesh along the reproductive and maternal health continuum of 
care for their most recent pregnancy in the past 5 years. 
Note: Boxes show weighted numbers and row percentages/percentages of the total. Pre-pregnancy 
modern contraceptive use indicates use within the last five years and prior to the most recent 
pregnancy. ≥4 ANC visits indicates ≥4 antenatal care visits for most recent pregnancy, at least one of 
which was skilled. Skilled birth attendance is for most recent pregnancy. Postpartum modern 
contraceptive use indicates use subsequent to most recent pregnancy. 
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Figure 2.2: Drop-offs along the reproductive and maternal health continuum of care among 
Bangladeshi women with a pregnancy in the past five years.  
1 Pre-pregnancy contraceptive use. 
2 ≥4 ANC visits at least one of which was skilled, among pre-pregnancy contraceptive users 
3 Skilled birth attendance, among pre-pregnancy contraceptive and ANC users.  
4 Postpartum contraceptive use, among pre-pregnancy contraceptive, ANC and skilled birth attendance 
users. 
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Figure 2.3: Drop-offs along the reproductive and maternal health continuum of care among 
Bangladeshi women with a pregnancy in the past five years, stratified by wealth quintile.  
1 Pre-pregnancy contraceptive use.  
2 ≥4 ANC visits at least one of which was skilled, among pre-pregnancy contraceptive users.  
3 Skilled birth attendance, among pre-pregnancy contraceptive and ANC users. 
4 Postpartum contraceptive use, among pre-pregnancy contraceptive, ANC and skilled birth attendance 
users.  
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TABLES 

Table 2.1: Bivariate and multivariate associations of equity factors and covariates with full utilization 
of the reproductive and maternal health continuum of care for the most recent birth in the past five years 
among Bangladeshi women. 

 OR (95% CI) p value Adjusted OR (95% 
CI)* p value 

Equity     
Household wealth 
quintile     

Poorest  1.00 - 1.00 - 
Poorer  3.47 (1.28, 9.46) 0.015 2.27 (0.81, 6.36) 0.121 
Middle  7.96 (3.23, 19.60) <0.0001 3.57 (1.38, 9.26) 0.009 
Richer 17.80 (7.29, 43.43) <0.0001 6.03 (2.34, 15.54) 0.0002 
Richest  54.91 (22.71, 132.76) <0.0001 10.11 (3.82, 26.77) <0.0001 

Type of residence     
   Rural 1.00 - 1.00 - 
   Urban 5.32 (4.04, 7.00) <0.0001 2.30 (1.71, 3.10) <0.0001 
Education level     
   None 1.00 - 1.00 - 
   Primary 1.24 (0.61, 2.51) 0.557 0.82 (0.38, 1.78) 0.615 
   Secondary or higher 9.07 (4.78, 17.21) <0.0001 2.17 (1.02, 4.58) 0.043 
Spousal education level     
    None 1.00 - 1.00 - 
   Primary 2.39 (1.33, 4.30) 0.004 1.30 (0.68, 2.48) 0.435 
   Secondary or higher 13.98 (8.25, 23.72) <0.0001 3.22 (1.70, 6.10) 0.0003 
Decision-maker for 
respondent’s health care     

Respondent 1.00 - 1.00 - 
Spouse 1.13 (0.76, 1.69) 0.545 1.72 (1.13, 2.62) 0.012 
Respondent/ spouse 
jointly 1.79 (1.24, 2.60) 0.002 1.95 (1.31, 2.92) 0.001 

Other 0.79 (0.44, 1.40) 0.416 0.90 (0.47, 1.70) 0.735 
Reproductive health      
Months since most 
recent pregnancy      

   ≤15 1.31 (0.96, 1.77) 0.746 1.42 (1.03, 1.97) 0.035 
   16-36 1.57 (1.18, 2.10) 0.007 1.75 (1.30, 2.36) 0.0003 
   ≥37 1.00 - 1.00 - 
Age at child’s birth 
(years)     

   ≤17 0.67 (0.33, 1.38) 0.280 0.43 (0.17, 1.07) 0.068 
   18-24 1.07 (0.57, 2.01) 0.838 0.64 (0.28, 1.45) 0.283 
   25-34 1.59 (0.87, 2.93) 0.134 1.00 (0.48, 2.04) 0.989 
   35-49 1.00 - 1.00 - 
Parity      
   1 2.01 (1.44, 2.80) <0.0001 1.29 (0.79, 2.09) 0.308 
   2 1.98 (1.43, 2.75) <0.0001 1.22 (0.80, 1.85) 0.352 
   3+ 1.00 - 1.00 - 
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Table 2.1: continued 
 OR (95% CI) p value Adjusted OR (95% 

CI)* p value 

Interpregnancy interval     
   <24 months 1.00 - 1.00 - 
   ≥24 months or 

firstborn 2.61 (1.42, 4.79) 0.002 1.56 (0.80, 3.01) 0.189 

Most recent pregnancy 
wanted     

   No 1.00 - - - 
   Yes 1.03 (0.80, 1.33) 0.803 - - 
Ever had a terminated 
pregnancy     

   No 1.00 - 1.00 - 
   Yes 1.42 (1.10, 1.82) 0.007 1.29 (0.95, 1.76) 0.102 
Ever had a child who 
died     

   No 1.94 (1.28, 2.93) 0.002 0.85 (0.50, 1.44) 0.539 
   Yes 1.00 - 1.00 - 
Covariates     
Administrative division     
   Dhaka 1.00 - 1.00 - 
   Barisal 0.68 (0.43, 1.06) 0.085 1.23 (0.79, 1.92) 0.352 
   Chittagong 0.63 (0.43, 0.94) 0.022 0.84 (0.57, 1.24) 0.373 
   Khulna 1.17 (0.81, 1.70) 0.411 1.45 (0.98, 2.16) 0.065 
   Rajshani 0.58 (0.36, 0.93) 0.025 0.99 (0.61, 1.61) 0.972 
   Rangpur  0.65 (0.42, 0.999) 0.049 1.46 (0.92, 2.30) 0.109 
   Sylhet 0.34 (0.21, 0.55) <0.0001 0.51 (0.32, 0.83) 0.007 
Religion     
  Muslim 1.00 - - - 
   Non-Muslim 1.33 (0.93, 1.91) 0.118 - - 

*Adjusted for all variables reaching p<0.05 significance in bivariate associations. 
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APPENDIX 

 

 
Appendix Figure 2.1: Drop-offs along the reproductive and maternal health continuum of care, with 
antenatal care as the entry point, among Bangladeshi women with a pregnancy in the past five years. 
1 ≥4 ANC visits at least one of which was skilled 
2 Skilled birth attendance, among ANC users. 
3 Postpartum contraceptive use, among ANC and skilled birth attendance users. 
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Appendix Figure 2.2: Drop-offs along the reproductive and maternal health continuum of care, with 
antenatal care as the entry point, among Bangladeshi women with a pregnancy in the past five years, 
stratified by wealth quintile. 
1 ≥4 ANC visits at least one of which was skilled 
2 Skilled birth attendance, among ANC users. 
3 Postpartum contraceptive use, among ANC and skilled birth attendance users.  
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Appendix Table 2.1: Bivariate and multivariate associations of equity factors and covariates with 
utilization antenatal care, skilled birth attendance and postpartum contraception for the most recent birth 
in the past five years among Bangladeshi women. 

 OR (95% CI) p value Adjusted OR 
(95% CI)* p value 

Equity     
Household wealth quintile     

Poorest  1.00 - 1.00 - 
Poorer  2.47 (1.26, 4.81) 0.008 1.42 (0.71, 2.84) 0.322 
Middle  6.32 (3.45, 11.59) <0.0001 2.48 (1.30, 4.74) 0.006 

Richer 13.85 (7.77, 
24.68) <0.0001 4.13 (2.18, 7.82) <0.0001 

Richest  46.58 (26.49, 
81.90) <0.0001 8.32 (4.37, 15.81) <0.0001 

Type of residence     
     Rural 1.00 - 1.00 - 
     Urban 5.21 (4.14, 6.56) <0.0001 2.31 (1.80, 2.96) <0.0001 
Education level     
     None 1.00 - 1.00 - 
     Primary 1.95 (1.06, 3.60) 0.033 1.37 (0.71, 2.67) 0.349 

     Secondary or higher 14.43 (8.08, 
25.78) <0.0001 3.66 (1.90, 7.05) 0.0001 

Spousal education level     
     None 1.00 - 1.00 - 
     Primary 2.68 (1.72, 4.18) <0.0001 1.22 (0.76, 1.95) 0.405 

     Secondary or higher 14.31 (9.64, 
21.23) <0.0001 2.62 (1.66, 4.14) <0.0001 

Decision-maker for 
respondent’s health care     

Respondent 1.00 - 1.00 - 
Spouse 0.98 (0.71, 1.37) 0.921 1.47 (1.02, 2.13) 0.040 
Respondent/ spouse jointly 1.47 (1.10, 1.98) 0.011 1.67 (1.19, 2.34) 0.003 
Other 1.15 (0.74, 1.77) 0.541 1.16 (0.69, 1.94) 0.584 

Reproductive health      
Months since most recent 
pregnancy      

     ≤15 0.85 (0.67, 1.08) 0.076 - - 
     16-36 1.04 (0.83, 1.30) 0.215 - - 
     ≥37 1.00 - - - 
Age at child’s birth (years)     
     ≤17 1.43 (0.83, 2.46) 0.200 0.50 (0.24, 1.04) 0.062 
     18-24 1.43 (0.84, 2.42) 0.190 0.56 (0.28, 1.11) 0.096 
     25-34 1.79 (1.07, 2.99) 0.027 0.94 (0.50, 1.77) 0.851 
     35-49 1.00 - 1.00 - 
Parity      
     1 3.44 (2.67, 4.42) <0.0001 2.66 (1.81, 3.89) <0.0001 
     2 2.16 (1.64, 2.86) <0.0001 1.45 (1.02, 2.07) 0.039 
     3+ 1.00 - 1.00 - 
Interpregnancy interval     
     <24 months 1.00 - 1.00 - 
     ≥24 months or firstborn 2.18 (1.42, 3.35) 0.0004 1.03 (0.62, 1.69) 0.921 
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Appendix Table 2.1: continued 
 OR (95% CI) p value Adjusted OR 

(95% CI)* p value 

Most recent pregnancy 
wanted     

     No 1.00 - 1.00 - 
     Yes 2.18 (1.42, 3.35) <0.0001 0.94 (0.75, 1.18) 0.586 
Ever had a terminated 
pregnancy     

     No 1.00 - 1.00 - 
     Yes 1.33 (1.08, 1.63) 0.008 1.44 (1.12, 1.85) 0.005 
Ever had a child who died     
     No 2.29 (1.64, 3.20) <0.0001 0.73 (0.47, 1.12) 0.143 
     Yes 1.00 - 1.00 - 
Covariates     
Administrative division     
     Dhaka 1.00 - 1.00 - 
     Barisal 0.70 (0.46, 1.04) 0.079 1.29 (0.85, 1.95) 0.242 
     Chittagong 0.70 (0.49, 0.998) 0.049 0.93 (0.65, 1.33) 0.698 
     Khulna 1.06 (0.77, 1.46) 0.731 1.23 (0.88, 1.71) 0.232 
     Rajshani 0.73 (0.52, 1.01) 0.060 1.37 (0.97, 1.93) 0.077 

Rangpur 0.65 (0.46, 0.92) 0.014 1.42 (0.97, 2.07) 0.070 
     Sylhet 0.47 (0.32, 0.69) 0.0001 0.75 (0.52, 1.07) 0.110 
Religion     
    Muslim 1.00 - 1.00 - 
     Non-Muslim 1.78 (1.34, 2.36) <0.0001 1.61 (1.21, 2.13) 0.001 

*Adjusted for all variables reaching p<0.05 significance in bivariate associations. 
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ABSTRACT 

Background:  The continuum of care is a fundamental approach to reproductive, maternal, 

newborn and child health policy and programs.  However, linkages across services along the 

continuum of care are inadequately understood, which hinders targeted efforts to increase 

coverage.  This paper aims to assess linkages in reproductive and maternal health services in 

Bangladesh, a country with demonstrated commitment to women’s health, but low coverage 

of key services. 

Methods: This study uses data from 15-49 year old women with a birth in the 5 years prior to 

interview from the 2011 Bangladesh Demographic and Health Survey (n=7,170).  Three 

35 
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logistic regression models were used to examine relationships within the reproductive and 

maternal health continuum of care.  The first model assessed the association of pre-pregnancy 

contraceptive use with skilled antenatal care (ANC), the second model assessed the 

associations of pre-pregnancy contraceptive use and ANC with skilled birth attendance (SBA), 

and the third model assessed the associations of pre-pregnancy contraceptive use, ANC and 

SBA with postpartum modern contraceptive use. 

Results: Pre-pregnancy contraceptive use increased the odds of ANC (1-3 visits aOR=1.27, 

95% CI=1.10-1.47; 4+ visits aOR=1.28, 95% CI=1.06-1.55). ANC was positively associated 

with SBA among both pre-pregnancy contraceptive users (aOR 2.76, 95% CI 2.20-3.47 for 1-

3 ANC; aOR 6.84, 95% CI 5.26-8.88 for 4+ ANC) and non-users (aOR 1.99, 95% CI 1.56-

2.53 for 1-3 ANC: aOR 4.30, 95% CI 3.29-5.64 for 4+ ANC).  Among women who used pre-

pregnancy contraceptives but did not receive skilled ANC, there was a 26% decreased odds of 

SBA (95% CI 0.57-0.96). Pre-pregnancy contraceptive use increased the odds of postpartum 

contraceptive use (aOR=1.71, 95% CI=1.47-1.98), but neither ANC nor SBA was associated 

with postpartum contraceptive use. 

Conclusions: There are clear linkages within maternal health services and within reproductive 

health services, but linkages across life stages were variable.  Removing barriers to women 

accessing health services early in their reproductive life cycles, and addressing barriers in the 

transitions between reproductive and maternal health care will facilitate sustained and repeated 

engagement along the CoC, which has measurable health benefits for women and their 

children. 
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BACKGROUND 

In 2011, more than 273,000 women and 2.9 million children under the age of one 

month died, due to largely preventable causes [1-3].  The continuum of care, an approach in 

which health services and interventions are viewed as an integrated stream across life stages 

and service delivery modalities, is increasingly endorsed as a means of reducing these deaths, 

and improving the health of women and their children [4-7].  Consequently, there have been 

multiple calls for increased coverage of services along the continuum of care, as well as 

estimates of the health benefits available through improved utilization [8-12]. 

Globally, reproductive and maternal health services have low coverage, and are more 

inequitably distributed than child health services, despite their demonstrated health benefits [5, 

13-15].  One important aspect of improving coverage of the services necessary to improve 

reproductive and maternal health is understanding the linkages between the health services 

contained within that portion of the continuum of care.  Unfortunately, the linkages between 

reproductive and maternal health services within the context of the reproductive and maternal 

health continuum of care (RMH CoC) are inadequately understood, particularly, how 

utilization of services earlier in the continuum is associated with subsequent service utilization 

[5, 16].   

This paper examines the issues of linkages in Bangladesh, a country which is on track 

towards achieving Millennium Development Goals 4 and 5 (2/3 reduction in child mortality 

and ¾ reduction in maternal mortality from 1990 levels by 2015, respectively), and has a 

history of government commitment towards improving reproductive and maternal health 

through policy change and innovative programs [17-20].  Despite these achievements, 

coverage of many key maternal health services is low: only 26% of pregnant women in 

Bangladesh receive the WHO-recommended 4 or more antenatal care (ANC) visits, 29% of 

 



38 

women deliver in a health facility, and 32% of deliveries are supervised by a skilled birth 

attendant [21].  Contraceptive use is higher, with 52% of currently married women using a 

modern method, and 14% unmet need (a measure of women who do not want to become 

pregnant but are not using contraception) [21].  It is unclear, however, how much overlap 

there is across these coverage statistics, in other words, how many women are accessing these 

services in serial, and whether utilization of one or more services affects subsequent service 

utilization. 

Identifying linkages between health services along the RMH CoC will not only 

improve understanding of the underlying mechanisms of utilization within the RMH CoC, but 

will identify potentially important entry points that facilitate subsequent utilization, thus 

informing an evidence-based approach to increasing health service utilization in reproductive 

and maternal health policy and implementation.  The goal of this paper, therefore, is to assess 

how four key services (pre-pregnancy contraceptive use, antenatal care, skilled birth 

attendance and post-pregnancy contraceptive use) along the reproductive and maternal health 

continuum of care are related to each other among women living in Bangladesh. 

 

METHODS 

Sample 

This sample is drawn from the 2011 Bangladesh Demographic and Health Survey, a 

nationally representative survey assessing population health, nutrition and service utilization.  

Ever-married women aged 12-49 living in selected households were eligible to participate; the 

response rate was 98% [21]. This analysis was limited to ever-married women aged 15-49 

who had a birth between six months and five years prior to interview.  The World Health 

Organization has identified six months as the window beyond which all women who wish to 
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use postpartum family planning should be using a method other than lactational amenorrhea 

[14].  The sample was further restricted to subjects with data available for all dependent and 

independent variables (n=7,170).  The data used in this analysis were de-identified and 

publicly available.   

 

Measures 

Four measures along the RMH CoC were assessed:  pre-pregnancy contraceptive use 

(none/any), ANC visits, skilled birth attendance (no/yes) and postpartum contraceptive use 

(none/any), all as measured for the most recent birth in the last 5 years.  To assess differences 

by level of ANC receipt, ANC was categorized as no ANC /no skilled ANC (zero visits or 

visits with only unskilled providers), 1-3 visits (at least one of which must have been with a 

skilled provider), and 4+ visits (WHO-recommended minimum number [15]; at least one of 

which must have been with a skilled provider).  Skilled antenatal care providers included 

doctors, nurses, midwives, paramedics, family welfare visitors, community skilled birth 

attendants, medical assistants or sub-assistant community medical officers.  Skilled birth 

attendants included doctors, nurses, midwives, paramedics, family welfare visitors/assistants, 

or community skilled birth attendants [21, 22].  Modern contraception included the pill, IUDs, 

injectables, implants, male condoms, female sterilization and male sterilization.  Pre-

pregnancy contraceptive use was defined as any use of modern contraception prior to the most 

recent pregnancy resulting in a birth but within the past 5 years, or prior to the most recent 

birth and subsequent to the second most recent birth, whichever window was shorter.  

Postpartum contraceptive use was defined as any use of modern contraceptives between the 

most recent birth and interview.  Timing of contraceptive use was derived from the 

reproductive calendar collected by Measure DHS. 
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To assess linkages within the RMH CoC, three models were constructed, with ANC, 

SBA and postpartum contraceptive use as dependent variables.  The primary independent 

variables for each model are summarized in Figure 3.1.  In the ANC model, the independent 

variable of interest was pre-pregnancy contraceptive use.  For skilled birth attendance, the 

primary independent variables were pre-pregnancy contraceptive use and antenatal care.  For 

postpartum contraceptive use, the primary independent variables were pre-pregnancy 

contraceptive use, antenatal care and skilled birth attendance. 

Models assessing linkages were adjusted for equity, reproductive health and 

demographic factors.  Equity variables included household wealth quintile, urban/rural 

residence, maternal and spousal education (none/primary/secondary or higher), current work 

status, relationship to household head (head/wife of head/daughter of head/daughter-in-law of 

head/other relative or not related),age at marriage (<15/15-17/≥18),  and person responsible 

for making health care decisions for respondent (self/ husband/ self and husband jointly/ 

other). Household wealth quintile was calculated by Measure DHS based on a principal 

components analysis of household assets (including ownership of goods such as televisions, 

radios and bicycles) and housing characteristics (including type of flooring, source of drinking 

water, type of toilet, etc.) [13, 23].  Current work status measured whether the respondent did 

any work in the 7 days prior to being interviewed, or was regularly employed but missed work 

in the past week; it was dichotomized into currently working/not currently working.  

Reproductive health variables included respondent’s age at most recent birth ((≤17/18-24/25-

34/35-49), parity (1/2/≥3), interpregnancy interval (<24 months between most recent two 

births/≥24 months or firstborn), wantedness of most recent pregnancy (no/yes), having ever 

had a pregnancy termination (no/yes) and having ever had a child who died (no/yes). 

Pregnancy termination referred to the respondent reporting ever having had a termination, 
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which included miscarriage, abortion and stillbirth.  Wantedness of most recent pregnancy 

measured whether the most recent child born was wanted at that time (wanted) vs. later or 

never (not wanted).  Demographic covariates included religion (Muslim/non-Muslim) and 

geographic administrative division. 

Reports of locations of antenatal care and birth attendance, and the source of modern 

contraceptives for current users, were obtained as reported to DHS, and categorized into 

public, private, NGO, home and other locations.  Source information for pre-pregnancy 

contraceptive use and postpartum contraceptive use were not collected in the current dataset.  

Distance to the nearest health facility was obtained from the community questionnaire 

administered as part of the DHS. 

 

Analyses 

Descriptive frequencies were calculated for RMH CoC variables, as well as for all 

reproductive health, equity and demographic covariates.  Bivariate logistic regression was 

used to assess the relationship between independent variables and antenatal care (using 

multinomial logistic models), between independent variables and skilled birth attendance, and 

between independent variables and postpartum contraceptive use (using binary logistic 

models) (Figure 3.1; bivariate results shown in Appendix Table 3.1).  Covariates that were 

significant at the p<0.05 level were included in multivariate models, while the RMH CoC 

independent variables shown in Figure 3.1 were included in multivariate models regardless of 

bivariate significance.  Interactions between independent RMH CoC variables were tested in 

the skilled birth attendance model and postpartum contraceptive use model.  The interaction 

between pre-pregnancy contraceptive use and antenatal care in the skilled birth attendance 
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level was significant (p=0.03) and included in the multivariate model.  No collinearity existed 

using a tolerance cutoff of 0.30.   

Descriptive frequencies were also calculated for the location of services, to assess 

source by health service received, and to measure the distance to the nearest health facility. 

Analyses were adjusted for survey design, and performed using SAS v.9.3. Ethical 

approval for this analysis was provided by the University of California, San Diego. 

 

RESULTS 

Approximately half of women (48%) reported pre-pregnancy contraceptive use, 

compared with nearly three-quarters (71%) reporting modern contraceptive use subsequent to 

their most recent birth (Table 3.1).  Most (85%) postpartum contraceptive users remained 

current users of modern contraception at the time of interview.  Among the 53% of women 

reporting skilled antenatal care for their most recent birth, nearly two-thirds (62%) reported 1-

3 visits, while the remaining third (32%) reported 4 or more.  Just under half of all women 

reported either no ANC (35%) or no skilled ANC (11%) for their most recent birth.  Less than 

one-third of women (29%) reported skilled birth attendance; 89% of those deliveries were 

assisted by a skilled attendant at a health facility. 

Both the public and private sectors play a major role in the provision of skilled 

reproductive and maternal health care in Bangladesh (Figure 3.2).  Among women reporting 

skilled antenatal care, 44% received services through the private sector, and 42% received 

services through the public sector.  While 37% of women reporting skilled birth attendance 

received their care through the public sector, significantly more (47%; p<0.05) received care 

through the private sector, most commonly in a private hospital.  Among current modern 

contraceptive users, the distribution between public/private sources was nearly equal (48% 
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and 47%, respectively).  Within the public sector, outreach activities are important delivery 

modalities for contraception in Bangladesh.  Nearly 40% of women procured their modern 

contraceptives through government home or community delivery, 56% of which was obtained 

from government field workers.  Within the private sector, the majority (79%) of women 

obtained contraceptives through private pharmacies.  98% of the sample lived within two 

kilometers of a health facility (including satellite clinics). 

Regarding linkages within the continuum of care, women who reported pre-pregnancy 

contraceptive use had a 1.3 times higher odds of receiving skilled ANC (Table 3.2).  There 

was a strong dose-response relationship between antenatal care and skilled birth attendance, 

both among women who reported pre-pregnancy contraceptive use (aOR 2.76, 95% CI 2.20-

3.47 for 1-3 ANC; aOR 6.84, 95% CI 5.26-8.88 for 4+ ANC) and those who did not report 

pre-pregnancy contraceptive use (aOR 1.99, 95% CI 1.56-2.53 for 1-3 ANC: aOR 4.30, 95% 

CI 3.29-5.64 for 4+ ANC) (Table 3.3).   

Among women reporting no ANC/no skilled ANC, those using modern contraception 

prior to their most recent pregnancy had a 26% lower odds of skilled birth attendance 

compared to women who did not use pre-pregnancy modern contraception (aOR=0.74, 95% 

CI 0.57-0.96) (Table 3.3).  Pre-pregnancy contraceptive use was positively associated with 

postpartum contraceptive use (aOR 1.71, 95% CI 1.47-1.98) (Table 3.2).  There was no 

relationship between antenatal care or skilled birth attendance and postpartum contraceptive 

use. 

A number of key equity and reproductive health variables showed strong associations 

with RMH CoC outcomes.   Wealthier, more educated and urban-residing women had a higher 

odds of skilled antenatal care, skilled birth attendance and postpartum contraception relative to 

their poorer, less educated and rural-residing counterparts (Table 3.2).  Women with more 
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educated spouses, who were at least 18 when they married, and had fewer children, had higher 

odds of maternal health service utilization, but not postpartum contraception.  Relative to 

daughters-in-law of the head of household, wives of the head of household had a higher odds 

of skilled birth attendance and postpartum contraception.  Younger women, and women whose 

spouses were involved in health care decision-making had a higher odds of  postpartum 

contraception than older women and women who made their own decisions about their health 

care.  Women who experienced the death of a child had a higher odds of 4 or more ANC visits 

and skilled birth attendance, but a 22% lower odds of postpartum contraceptive use. 

 

DISCUSSION 

These analyses document inconsistent linkages across the reproductive and maternal 

health continuum of care in Bangladesh.  Linkages within reproductive health services (pre-

pregnancy contraceptive use and postpartum contraceptive use) and within maternal health 

services (skilled antenatal care and skilled birth attendance) were strong.  Pre-pregnancy 

contraceptive users had a 71% increased odds of also being postpartum contraceptive users.  

Skilled antenatal care users had a 2 – 6.8 times higher odds of using skilled birth attendance, 

even after adjusting for factors known to affect birth attendance, which is consistent with 

findings in this and other settings [24-26].  This may be related to the fact that both of these 

services are facility-based, compared with contraceptives, which are frequently procured 

through outreach activities in Bangladesh [20, 21].   Only 3% of women receiving skilled 

ANC obtained their ANC care through satellite or community clinics or outreach workers, and 

no women reported skilled birth attendance in these clinic or outreach settings.  Conversely, 

40% of current modern contraceptive users received their contraceptives from home or 
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community delivery; more than half of this clinic/outreach procurement came directly from 

government field workers.  

In contrast to the within-life stage linkages, linkages between reproductive and 

maternal health services were variable.  Pre-pregnancy contraceptive use was associated with 

an increased odds of skilled antenatal care.  Pre-pregnancy contraceptive users who also used 

skilled antenatal care had increased odds of skilled birth attendance, but pre-pregnancy 

contraceptive users who did not use any ANC/skilled ANC had decreased odds of skilled birth 

attendance.  This was the only negative association among continuum of care variables, and 

may be indicative of women who are able and willing to utilize outreach-based services, but 

have a barrier of some sort to facility-based services.  There was no association between either 

ANC or skilled birth attendance with postpartum contraceptive use.  This is not consistent 

with findings elsewhere [16, 27, 28], though this may again be due to differences in family 

planning delivery modalities between settings (i.e., facility based vs. outreach).   

This evidence suggests that increasing the number of women using modern 

contraception in Bangladesh may increase not only  the odds that women would return to 

contraceptive use following pregnancy, but may also increase utilization of maternal health 

services such as skilled antenatal care and skilled birth attendance.  Similarly, and in-line with 

previous findings [24], a heightened focus on increasing antenatal care may have a beneficial 

impact on skilled birth attendance.  Consistent with other research, earlier engagement in 

service utilization along the continuum of care appears to generally have a sustained benefit in 

terms of subsequent services [16, 29-31]. 

There were several other factors which retained their protective association in 

multivariate analyses.  Women with more educated husbands were more likely to use skilled 

ANC and birth attendance, indicating that health knowledge and health education may have a 
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protective effect at the couple level, beyond that seen at the individual level.  In couples where 

the husband was involved in health care decision-making, there was an increased odds of 

postpartum contraception use, supporting increased engagement of men in women’s health 

programs and health education.  The utility of a male involvement approach to CoC utilization 

has been noted in this setting and elsewhere [32-35], and merits further research. 

Several associations between gendered inequities and non-utilization of services came 

to light in these analyses.  Very young age at marriage was associated with decreased 

utilization of antenatal care and skilled birth attendance, an issue that may compound the 

already heightened vulnerabilities of this population [36].  Daughters-in-law of the head of 

household had decreased odds of postpartum contraceptive use relative to wives of the head; 

daughters of the household head had even lower odds of postpartum contraceptive use than 

daughters-in-law.  A minority of women (11%) had sole responsibility for making decisions 

about their own health care.  These findings indicate that accessing services along the RMH 

CoC may be compromised at multiple levels, and that gender equity and empowerment are 

necessary considerations in efforts to increase RMH CoC coverage. 

Consistent with previously published research in Bangladesh and other settings, 

wealthier, more educated, and urban-residing women were more likely to use all reproductive 

and maternal health services examined [13, 37-42].  Mitigating key barriers to utilization such 

as cost of services [43, 44]  may be an opportunity to reduce these inequities [13, 39, 45, 46].  

Programs such as voucher and microcredit initiatives designed to address these disparities 

have shown positive results [45, 47, 48].   

This study has important limitations.  The data are drawn from a cross-sectional, 

observational survey, and cannot make attributions of causality.  As all data analyzed were 

gathered through self-report, they are susceptible to social desirability bias and recall bias, 
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though analysis of events surrounding the most recent birth was designed to reduce the latter 

concern.  Comprehensive quality of service information was not available for all outcomes 

analyzed, therefore this important aspect of health service utilization could not be assessed.  

Finally, postnatal care, an important aspect of maternal health services, was not included due 

to validity concerns in the variable as it is currently collected [49].  Despite these limitations, 

this analysis offers insights into the relationship between services along the RMH CoC. 

This study represents an important contribution to assessing if and how utilization of 

services along the reproductive and maternal health continuum of care are linked to one 

another.  Associations within maternal health services and within reproductive health services 

were strong, but linkages between maternal and reproductive health services were variable.  

Identification of these positive linkages within life stages emphasizes the importance of 

removing barriers to access early, both in a woman’s reproductive life and in each pregnancy 

cycle.  At the same time, the gaps across life stages indicate a need for increased focus on the 

continuum approach in Bangladesh.  Male involvement, female empowerment and social 

equity also merit greater consideration in their application to the reproductive and maternal 

health continuum of care.  Programs designed to improve coverage are important steps 

towards improving service utilization, but should be implemented with a view towards 

building on existing synergies, connecting gaps along the reproductive and maternal health 

continuum of care, and addressing social and gender inequities.   
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FIGURES 

 

 

Figure 3.1: Relationships assessed along the reproductive and maternal health continuum of care. 
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Figure 3.2: Locations/sources of health service utilization among women with a birth in the previous 5 
years in Bangladesh. 
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TABLES 

Table 3.1: Sociodemographic, equity and reproductive health characteristics associated with maternal 
health service utilization in Bangladesh, 2011. 

 
 Antenatal care Skilled birth 

attendance 

Postpartum 
contraceptive 

use 
 

Total 
sample 

No 
ANC/no 
skilled 
ANC 

1-3 
ANC 
visits 

4+ ANC 
visits 

No 
skilled 
birth 

attend-
ance 

Skilled 
birth 

attend-
ance 

None Any 

Sample size 
(unwtd.) 7,170 3,156 2,371 1,643 4,849 2,321 2,044 5,126 

 % 
(95% 
CI) 

% 
(95% CI) 

% 
(95% 
CI) 

% 
(95% 
CI) 

% 
(95% 
CI) 

% 
(95% 
CI) 

% 
(95% 
CI) 

% 
(95% 
CI) 

Total - 46.5% 
(44.4, 
48.7) 

33.0% 
(31.4, 
34.6) 

20.4% 
(18.9, 
22.0) 

70.6% 
(68.9, 
72.4) 

29.4% 
(27.6, 
31.1) 

28.8% 
(27.4, 
30.2) 

71.2% 
(69.8, 
72.6) 

Continuum 
of care 

        

Pre-
pregnancy 
contraceptive 
use 

        

None 52.2% 
(50.7, 
53.7) 

55.5% 
(53.3, 
57.7) 

49.8% 
(47.4, 
52.3) 

48.4% 
(45.5, 
51.3) 

52.6% 
(50.7, 
54.4) 

51.2% 
(48.7, 
53.7) 

64.4% 
(61.7, 
67.1) 

47.2% 
(45.5, 
48.9) 

Any 47.8% 
(46.3, 
49.3) 

44.5% 
(42.3, 
46.7) 

50.2% 
(47.7, 
52.6) 

51.6% 
(48.7, 
54.5) 

47.4% 
(45.6, 
49.3) 

48.8% 
(46.3, 
51.3) 

35.6% 
(32.9, 
38.3) 

52.8% 
(51.1, 
54.5) 

Antenatal 
care 

        

No ANC / 
no skilled 
ANC 

46.5% 
(44.4, 
48.7) 

- - - 58.5% 
(56.2, 
60.8) 

17.8% 
(15.8, 
19.8) 

48.9% 
(45.5, 
52.2) 

45.6% 
(43.3, 
47.9) 

1-3 ANC 
visits 
 

33.0% 
(31.4, 
34.6) 

- - - 31.3% 
(29.4, 
33.2) 

37.2% 
(34.9, 
39.6) 

32.1% 
(29.4, 
34.7) 

33.4% 
(31.6, 
35.2) 

4+ ANC 
visits 
 

20.4% 
(18.9, 
22.0) 

- - - 10.2% 
(9.0, 
11.4) 

45.0% 
(42.3, 
47.7) 

19.1% 
(16.7, 
21.5) 

21.0% 
(19.4, 
22.6) 

Skilled birth 
attendance 

        

No 70.6% 
(68.9, 
72.4) 

- - - - - 71.7% 
(68.9, 
74.5) 

70.2% 
(68.3, 
72.0) 

Yes 29.4% 
(27.6, 
31.1) 

- - - - - 28.3% 
(25.5, 
31.1) 

29.8% 
(28.0, 
31.7) 
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Table 3.1: continued 

 
 

Antenatal care Skilled birth 
attendance 

Postpartum 
contraceptive 

use 

 Total 
sample 

No 
ANC/no 
skilled 
ANC 

1-3 
ANC 
visits 

4+ ANC 
visits 

No 
skilled 
birth 

attend-
ance 

Skilled 
birth 

attend-
ance 

None Any 

 
% 

(95% 
CI) 

% 
(95% CI) 

% 
(95% 
CI) 

% 
(95% 
CI) 

% 
(95% 
CI) 

% 
(95% 
CI) 

% 
(95% 
CI) 

% 
(95% 
CI) 

Equity         
Household 
wealth 
quintile 

        

Poorest  
21.9% 
(20.0, 
23.9) 

33.2% 
(30.5, 
36.0) 

16.0% 
(13.9, 
18.1) 

5.8% 
(4.4, 
7.2) 

27.9% 
(25.5, 
30.2) 

7.7% 
(6.3, 
9.1) 

25.3% 
(22.0, 
28.6) 

20.6% 
(18.7, 
22.4) 

Poorer  
20.1% 
(18.9, 
21.3) 

27.2% 
(25.4, 
29.0) 

17.2% 
(15.4, 
19.1) 

8.7% 
(7.0, 
10.4) 

23.9% 
(22.5, 
25.4) 

10.9% 
(9.3, 
12.4) 

19.0% 
(17.0, 
21.0) 

20.6% 
(19.1, 
22.0) 

Middle  
19.8% 
(18.4, 
21.1) 

20.2% 
(18.2, 
22.2) 

21.9% 
(19.9, 
24.0) 

15.2% 
(13.0, 
17.5) 

21.1% 
(19.4, 
22.7) 

16.6% 
(14.7, 
18.5) 

19.9% 
(17.6, 
22.2) 

19.7% 
(18.3, 
21.1) 

Richer 
19.7% 
(18.2, 
21.2) 

14.1% 
(12.3, 
15.9) 

24.8% 
(22.6, 
27.0) 

24.0% 
(21.4, 
26.7) 

17.0% 
(15.4, 
18.7) 

26.0% 
(23.8, 
28.2) 

20.3% 
(17.7, 
22.8) 

19.4% 
(17.9, 
21.0) 

Richest  
18.5% 
(17.0, 
20.1) 

5.3% 
(4.2, 
6.4) 

20.1% 
(17.8, 
22.3) 

46.2% 
(42.7, 
49.8) 

10.1% 
(8.7, 
11.5) 

38.9% 
(36.0, 
41.8) 

15.6% 
(13.5, 
17.6) 

19.8% 
(18.0, 
21.5) 

Type of 
residence 

        

     Rural 
76.8% 
(75.8, 
77.9) 

86.9% 
(85.0, 
88.7) 

76.7% 
(74.7, 
78.8) 

54.0% 
(50.4, 
57.7) 

84.0% 
(82.4, 
85.5) 

59.6% 
(56.8, 
62.3) 

82.4% 
(80.3, 
84.4) 

74.6% 
(73.2, 
75.9) 

     Urban 
23.2% 
(22.1, 
24.3) 

13.1% 
(11.3, 
15.0) 

23.3% 
(21.2, 
25.3) 

46.0% 
(42.3, 
49.6) 

16.0% 
(14.5, 
17.6) 

40.4% 
(37.7, 
43.2) 

17.6% 
(15.6, 
19.7) 

25.4% 
(24.1, 
26.8) 

Education 
level 

        

     None 
19.3% 
(17.6, 
20.9) 

30.2% 
(27.7, 
32.7) 

12.7% 
(10.9, 
14.6) 

4.8% 
(3.6, 
6.1) 

24.2% 
(22.1, 
26.3) 

7.4% 
(6.2, 
8.7) 

24.3% 
(21.2, 
27.3) 

17.2% 
(15.7, 
18.8) 

     Primary 
30.0% 
(28.5, 
31.5) 

38.4% 
(36.2, 
40.7) 

27.3% 
(25.0, 
29.6) 

15.2% 
(13.0, 
17.3) 

34.9% 
(33.0, 
36.7) 

18.4% 
(16.4, 
20.3) 

29.7% 
(27.2, 
32.2) 

30.1% 
(28.5, 
31.8) 

     Secondary 
or higher 

50.7% 
(48.4, 
53.1) 

31.4% 
(28.7, 
34.1) 

59.9% 
(57.1, 
62.8) 

80.0% 
(77.6, 
82.5) 

41.0% 
(38.4, 
43.6) 

74.2% 
(72.0, 
76.5) 

46.1% 
(42.3, 
49.8) 

52.6% 
(50.4, 
54.9) 
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Table 3.1: continued 

 
 

Antenatal care Skilled birth 
attendance 

Postpartum 
contraceptive 

use 

 Total 
sample 

No 
ANC/no 
skilled 
ANC 

1-3 
ANC 
visits 

4+ ANC 
visits 

No 
skilled 
birth 

attend-
ance 

Skilled 
birth 

attend-
ance 

None Any 

 
% 

(95% 
CI) 

% 
(95% CI) 

% 
(95% 
CI) 

% 
(95% 
CI) 

% 
(95% 
CI) 

% 
(95% 
CI) 

% 
(95% 
CI) 

% 
(95% 
CI) 

Spousal 
education 
level 

        

     None 
28.3% 
(26.5, 
30.2) 

41.1% 
(38.6, 
43.6) 

22.0% 
(19.8, 
24.1) 

9.6% 
(7.8, 
11.4) 

34.9% 
(32.7, 
37.1) 

12.5% 
(10.8, 
14.1) 

31.3% 
(28.1, 
34.6) 

27.1% 
(25.3, 
28.9) 

     Primary 
29.1% 
(27.7, 
30.5) 

33.1% 
(31.1, 
35.2) 

29.7% 
(27.3, 
32.1) 

18.7% 
(16.3, 
21.2) 

32.2% 
(30.6, 
33.9) 

21.5% 
(19.1, 
23.9) 

28.5% 
(26.2, 
30.9) 

29.3% 
(27.6, 
31.0) 

     Secondary 
or higher 

42.6% 
(40.6, 
44.6) 

25.8% 
(23.7, 
27.8) 

48.3% 
(45.5, 
51.2) 

71.7% 
(68.9, 
74.5) 

32.9% 
(30.9, 
34.8) 

66.0% 
(63.2, 
68.8) 

40.1% 
(37.0, 
43.3) 

43.6% 
(41.5, 
45.7) 

Currently 
working 

        

     No 90.3% 
(89.3, 
91.3) 

91.4% 
(90.1, 
92.7) 

89.4% 
(87.7, 
91.1) 

89.2% 
(87.3, 
91.1) 

90.5% 
(89.3, 
91.7) 

89.7% 
(88.2, 
91.3) 

92.9% 
(91.7, 
94.2) 

89.2% 
(88.0, 
90.5) 

    Yes 9.7% 
(8.7, 
10.7) 

8.6% 
(7.3, 
9.9) 

10.6% 
(8.9, 
12.3) 

10.8% 
(8.9, 
12.7) 

9.5% 
(8.3, 
10.7) 

10.3% 
(8.7, 
11.8) 

7.1% 
(5.8, 
8.3) 

10.8% 
(9.5, 
12.0) 

Relationship 
to household 
head 

        

     Daughter-
in-law 

16.0% 
(14.7, 
17.2) 

13.0% 
(11.5, 
14.5) 

17.6% 
(15.7, 
19.4) 

20.2% 
(17.7, 
22.7) 

15.0% 
(13.5, 
16.4) 

18.4% 
(16.4, 
20.5) 

17.1% 
(14.9, 
19.3) 

15.5% 
(14.2, 
16.9) 

     Head 
4.3% 
(3.7, 
4.9) 

3.3% 
(2.5, 
4.0) 

5.5% 
(4.5, 
6.6) 

4.6% 
(3.5, 
5.8) 

3.9% 
(3.2, 
4.6) 

5.3% 
(4.2, 
6.3) 

7.1% 
(5.8, 
8.4) 

3.2% 
(2.6, 
3.7) 

Wife of 
head 

63.8% 
(62.1, 
65.5) 

71.7% 
(69.6, 
73.7) 

58.2% 
(55.7, 
60.8) 

55.0% 
(51.7, 
58.3) 

67.2% 
(65.3, 
69.1) 

55.7% 
(53.1, 
58.3) 

53.7% 
(50.5, 
56.9) 

67.9% 
(66.2, 
69.6) 

     Daughter 
of head 

10.0% 
(9.1, 
10.9) 

7.9% 
(6.7, 
9.0) 

11.7% 
(10.1, 
13.2) 

12.2% 
(10.2, 
14.2) 

9.1% 
(8.1, 
10.2) 

12.1% 
(10.6, 
13.6) 

13.8% 
(12.0, 
15.7) 

8.5% 
(7.6, 
9.4) 

     Other 
relative/ 
not related 

5.9% 
(5.2, 
6.6) 

4.2% 
(3.3, 
5.1) 

7.0% 
(5.8, 
8.2) 

8.0% 
(6.6, 
9.5) 

4.8% 
(4.1, 
5.6) 

8.5% 
(7.1, 
9.8) 

8.3% 
(6.8, 
9.8) 

4.9% 
(4.3, 
5.6) 
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Table 3.1: continued 
  

Antenatal care Skilled birth 
attendance 

Postpartum 
contraceptive 

use 
 

Total 
sample 

No 
ANC/no 
skilled 
ANC 

1-3 
ANC 
visits 

4+ ANC 
visits 

No 
skilled 
birth 

attend-
ance 

Skilled 
birth 

attend-
ance 

None Any 

 % 
(95% 
CI) 

% 
(95% CI) 

% 
(95% 
CI) 

% 
(95% 
CI) 

% 
(95% 
CI) 

% 
(95% 
CI) 

% 
(95% 
CI) 

% 
(95% 
CI) 

Age at 
marriage 

        

     <15 35.3% 
(33.7, 
36.9) 

42.5% 
(40.2, 
44.7) 

32.4% 
(30.0, 
34.8) 

23.7% 
(21.1, 
26.4) 

40.6% 
(38.6, 
42.5) 

22.7% 
(20.6, 
24.8) 

33.8% 
(31.3, 
36.3) 

35.9% 
(34.1, 
37.8) 

     15-17 42.2% 
(40.8, 
43.7) 

43.2% 
(41.1, 
45.2) 

42.8% 
(40.6, 
45.0) 

39.2% 
(36.2, 
42.2) 

42.6% 
(40.9, 
44.2) 

41.5% 
(38.9, 
44.1) 

42.7% 
(40.3, 
45.2) 

42.1% 
(40.5, 
43.6) 

     ≥18 22.4% 
(21.1, 
23.8) 

14.4% 
(12.8, 
15.9) 

24.8% 
(22.6, 
26.9) 

37.1% 
(34.0, 
40.2) 

16.9% 
(15.4, 
18.3) 

35.8% 
(33.1, 
38.5) 

23.4% 
(21.1, 
25.8) 

22.0% 
(20.5, 
23.5) 

Decision-
maker for 
respondent’s 
health care 

        

Respondent 11.2% 
(10.2, 
12.1) 

9.9% 
(8.6, 
11.1) 

13.4% 
(11.8, 
15.1) 

10.4% 
(8.9, 
12.0) 

10.8% 
(9.6, 
11.9) 

12.1% 
(10.6, 
13.6) 

14.9% 
(13.0, 
16.8) 

9.6% 
(8.6, 
10.6) 

Spouse 32.0% 
(30.2, 
33.8) 

36.1% 
(33.6, 
38.5) 

30.2% 
(27.8, 
32.7) 

25.7% 
(23.1, 
28.4) 

33.5% 
(31.4, 
35.7) 

28.5% 
(26.2, 
30.7) 

30.6% 
(27.7, 
33.6) 

32.6% 
(30.7, 
34.5) 

Respondent
/ spouse 
jointly 

49.8% 
(48.0, 
51.6) 

48.2% 
(45.8, 
50.5) 

48.6% 
(46.0, 
51.2) 

55.4% 
(52.2, 
58.6) 

49.1% 
(47.1, 
51.2) 

51.3% 
(48.8, 
53.8) 

43.0% 
(40.3, 
45.7) 

52.5% 
(50.5, 
54.6) 

Other 7.0% 
(6.3, 
7.8) 

5.9% 
(4.9, 
6.9) 

7.7% 
(6.4, 
9.0) 

8.4% 
(6.8, 
10.1) 

6.6% 
(5.7, 
7.5) 

8.1% 
(6.8, 
9.4) 

11.5% 
(9.7, 
13.2) 

5.2% 
(4.5, 
5.9) 
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Table 3.1: continued 

 
 

Antenatal care Skilled birth 
attendance 

Postpartum 
contraceptive 

use 

 Total 
sample 

No 
ANC/no 
skilled 
ANC 

1-3 
ANC 
visits 

4+ ANC 
visits 

No 
skilled 
birth 

attend-
ance 

Skilled 
birth 

attend-
ance 

None Any 

 
% 

(95% 
CI) 

% 
(95% CI) 

% 
(95% 
CI) 

% 
(95% 
CI) 

% 
(95% 
CI) 

% 
(95% 
CI) 

% 
(95% 
CI) 

% 
(95% 
CI) 

Reproductive 
health  

        

Age at most 
recent birth 

        

     35-49 4.9% 
(4.4, 
5.5) 

6.6% 
(5.7, 
7.6) 

4.0% 
(3.0, 
4.9) 

2.7% 
(1.7, 
3.6) 

5.7% 
(4.9, 
6.5) 

3.1% 
(2.3, 
4.0) 

7.1% 
(5.9, 
8.4) 

4.1% 
(3.4, 
4.7) 

     25-34 30.5% 
(29.2, 
31.8) 

30.2% 
(28.4, 
31.9) 

29.4% 
(27.4, 
31.5) 

33.2% 
(30.2, 
36.1) 

29.8% 
(28.3, 
31.3) 

32.2% 
(29.8, 
34.7) 

33.2% 
(30.7, 
35.6) 

29.5% 
(27.9, 
31.0) 

     18-24 49.9% 
(48.4, 
51.3) 

49.0% 
(47.0, 
51.0) 

50.7% 
(48.3, 
53.1) 

50.6% 
(47.5, 
53.7) 

49.9% 
(48.3, 
51.6) 

49.8% 
(47.2, 
52.4) 

47.9% 
(45.2, 
50.5) 

50.7% 
(49.1, 
52.3) 

     ≤17 14.6% 
(13.7, 
15.6) 

14.2% 
(12.8, 
15.6) 

15.9% 
(14.3, 
17.5) 

13.6% 
(11.6, 
15.5) 

14.6% 
(13.5, 
15.7) 

14.8% 
(13.0, 
16.5) 

11.8% 
(10.2, 
13.5) 

15.8% 
(14.6, 
16.9) 

Parity          
     3+ 36.9% 

(35.3, 
38.4) 

47.5% 
(45.4, 
49.6) 

32.2% 
(29.9, 
34.4) 

20.3% 
(18.0, 
22.6) 

43.0% 
(41.2, 
44.8) 

22.2% 
(20.2, 
24.3) 

40.5% 
(37.7, 
43.2) 

35.4% 
(33.7, 
37.2) 

     2 29.8% 
(28.6, 
31.0) 

28.4% 
(26.5, 
30.3) 

30.4% 
(28.4, 
32.4) 

32.1% 
(29.6, 
34.7) 

29.6% 
(28.2, 
31.1) 

30.2% 
(28.2, 
32.3) 

27.0% 
(24.7, 
29.3) 

31.0% 
(29.5, 
32.4) 

     1 33.3% 
(31.9, 
34.7) 

24.1% 
(22.2, 
26.0) 

37.5% 
(35.1, 
39.8) 

47.6% 
(44.9, 
50.3) 

27.4% 
(25.8, 
29.0) 

47.5% 
(45.1, 
50.0) 

32.6% 
(30.1, 
35.1) 

33.6% 
(32.0, 
35.3) 

Interpregnancy 
interval 

        

     <24 months 
7.4% 
(6.7, 
8.0) 

9.5% 
(8.4, 
10.5) 

6.3% 
(5.2, 
7.4) 

4.4% 
(3.2, 
5.6) 

8.5% 
(7.7, 
9.4) 

4.7% 
(3.7, 
5.7) 

8.2% 
(7.0, 
9.4) 

7.1% 
(6.3, 
7.8) 

     ≥24 months 
or firstborn 

92.6% 
(92.0, 
93.3) 

90.5% 
(89.5, 
91.6) 

93.7% 
(92.6, 
94.8) 

95.6% 
(94.4, 
96.8) 

91.5% 
(90.6, 
92.3) 

95.3% 
(94.3, 
96.3) 

91.8% 
(90.6, 
93.0) 

92.9% 
(92.2, 
93.7) 
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Table 3.1: continued 
 

 
Antenatal care Skilled birth 

attendance 

Postpartum 
contraceptive 

use 
 

Total 
sample 

No 
ANC/no 
skilled 
ANC 

1-3 
ANC 
visits 

4+ ANC 
visits 

Total 
sample 

No 
ANC/no 
skilled 
ANC 

1-3 
ANC 
visits 

4+ 
ANC 
visits 

 % 
(95% 
CI) 

% 
(95% CI) 

% 
(95% 
CI) 

% 
(95% 
CI) 

% 
(95% 
CI) 

% 
(95% 
CI) 

% 
(95% 
CI) 

% 
(95% 
CI) 

Most recent 
pregnancy 
wanted 

        

     No 29.3% 
(28.0, 
30.6) 

34.4% 
(32.4, 
36.4) 

26.5% 
(24.5, 
28.6) 

22.4% 
(20.2, 
24.5) 

32.0% 
(30.4, 
33.6) 

22.9% 
(20.9, 
24.9) 

27.1% 
(24.8, 
29.4) 

30.2% 
(28.7, 
31.8) 

     Yes 70.7% 
(69.4, 
72.0) 

65.6% 
(63.6, 
67.6) 

73.5% 
(71.4, 
75.5) 

77.6% 
(75.5, 
79.8) 

68.0% 
(66.4, 
69.6) 

77.1% 
(75.1, 
79.1) 

72.9% 
(70.6, 
75.2) 

69.8% 
(68.2, 
71.3) 

Ever had a 
terminated 
pregnancy 

        

     No 
81.8% 
(80.8, 
82.8) 

82.9% 
(81.5, 
84.2) 

81.7% 
(79.9, 
83.5) 

79.6% 
(77.5, 
81.8) 

82.3% 
(81.1, 
83.5) 

80.6% 
(78.8, 
82.5) 

82.4% 
(80.4, 
84.3) 

81.6% 
(80.4, 
82.8) 

     Yes 18.2% 
(17.2, 
19.2) 

17.1% 
(15.8, 
18.5) 

18.3% 
(16.5, 
20.1) 

20.4% 
(18.2, 
22.5) 

17.7% 
(16.5, 
18.9) 

19.4% 
(17.5, 
21.2) 

17.6% 
(15.7, 
19.6) 

18.4% 
(17.2, 
19.6) 

Ever had a 
child who died 

        

     No 86.0% 
(85.0, 
87.0) 

81.5% 
(79.9, 
83.1) 

88.6% 
(87.1, 
90.1) 

92.0% 
(90.5, 
93.4) 

84.0% 
(82.8, 
85.3) 

90.6% 
(89.3, 
92.0) 

82.1% 
(79.9, 
84.3) 

87.6% 
(86.5, 
88.6) 

     Yes 14.0% 
(13.0, 
15.0) 

18.5% 
(16.9, 
20.1) 

11.4% 
(9.9, 
12.9) 

8.0% 
(6.6, 
9.5) 

16.0% 
(14.7, 
17.2) 

9.4% 
(8.0, 
10.7) 

17.9% 
(15.7, 
20.1) 

12.4% 
(11.4, 
13.5) 

Demographic         
Religion         
    Muslim 91.4% 

(89.9, 
93.0) 

93.2% 
(91.4, 
95.0) 

91.0% 
(89.1, 
92.9) 

88.1% 
(85.4, 
90.8) 

93.2% 
(91.8, 
94.6) 

87.2% 
(84.6, 
89.9) 

92.7% 
(90.9, 
94.5) 

90.9% 
(89.3, 
92.5) 

     Non-
Muslim 

8.6% 
(7.0, 
10.1) 

6.8% 
(5.0, 
8.6) 

9.0% 
(7.1, 
10.9) 

11.9% 
(9.2, 
14.6) 

6.8% 
(5.4, 
8.2) 

12.8% 
(10.1, 
15.4) 

7.3% 
(5.5, 
9.1) 

9.1% 
(7.5, 
10.7) 
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Table 3.1: continued 
 

 
Antenatal care Skilled birth 

attendance 

Postpartum 
contraceptive 

use 
 

Total 
sample 

No 
ANC/no 
skilled 
ANC 

1-3 
ANC 
visits 

4+ ANC 
visits 

Total 
sample 

No 
ANC/no 
skilled 
ANC 

1-3 ANC 
visits 

4+ 
ANC 
visits 

 % 
(95% 
CI) 

% 
(95% CI) 

% 
(95% 
CI) 

% 
(95% 
CI) 

% 
(95% 
CI) 

% 
(95% 
CI) 

% 
(95% 
CI) 

% 
(95% 
CI) 

Administrative 
division 

        

     Dhaka 31.5% 
(30.2, 
32.9) 

32.4% 
(29.4, 
35.4) 

28.7% 
(26.2, 
31.3) 

34.0% 
(30.4, 
37.7) 

31.4% 
(29.3, 
33.5) 

31.8% 
(28.9, 
34.6) 

30.8% 
(27.7, 
33.8) 

31.8
% 

(30.3, 
33.4) 

     Barisal 5.8% 
(5.4, 
6.3) 

6.2% 
(5.3, 
7.0) 

5.4% 
(4.8, 
6.1) 

5.7% 
(4.5, 
6.9) 

6.3% 
(5.6, 
7.0) 

4.7% 
(3.8, 
5.7) 

4.8% 
(4.1, 
5.6) 

6.2% 
(5.7, 
6.8) 

     Chittagong 21.5% 
(20.4, 
22.7) 

21.2% 
(18.5, 
24.0) 

23.8% 
(21.5, 
26.1) 

18.5% 
(15.1, 
21.9) 

21.9% 
(20.0, 
23.8) 

20.7% 
(18.1, 
23.2) 

25.9% 
(23.4, 
28.5) 

19.7
% 

(18.4, 
21.0) 

     Khulna 9.7% 
(9.0, 
10.3) 

7.6% 
(6.7, 
8.6) 

10.8% 
(9.5, 
12.2) 

12.5% 
(10.4, 
14.6) 

7.7% 
(6.9, 
8.6) 

14.3% 
(12.5, 
16.1) 

8.1% 
(6.8, 
9.3) 

10.3
% 

(9.5, 
11.1) 

     Rajshani 13.7% 
(12.5, 
14.8) 

13.1% 
(10.7, 
15.6) 

15.5% 
(13.7, 
17.2) 

11.9% 
(9.7, 
14.1) 

13.9% 
(12.1, 
15.6) 

13.2% 
(11.5, 
14.9) 

11.3% 
(9.2, 
13.3) 

14.6
% 

(13.5, 
15.8) 

Rangpur 10.9% 
(10.2, 
11.6) 

11.5% 
(10.0, 
13.0) 

9.2% 
(8.0, 
10.4) 

12.5% 
(10.1, 
14.9) 

11.5% 
(10.4, 
12.5) 

9.7% 
(8.2, 
11.2) 

8.2% 
(7.0, 
9.4) 

12.1
% 

(11.1, 
13.0) 

     Sylhet 6.9% 
(6.4, 
7.3) 

7.9% 
(6.8, 
9.1) 

6.6% 
(5.7, 
7.4) 

4.9% 
(3.5, 
6.3) 

7.4% 
(6.6, 
8.1) 

5.7% 
(4.6, 
6.8) 

11.0% 
(9.5, 
12.5) 

5.2% 
(4.7, 
5.7) 
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Table 3.2: Multivariate associations with maternal health services at most recent pregnancy in 
Bangladesh 2011 (n=7,170). 

 Antenatal care Skilled birth 
attendance 

Postpartum 
contraceptive use 

 1-3 ANC 
visits 

4+ ANC 
visits      

 aOR 
(95% CI)1 

aOR 
(95% CI)1 p-value aOR 

(95% CI)2 p-value aOR 
(95% CI)1 p-value 

Continuum 
of care        

Pre-
pregnancy 
contraceptive 
use 

  <0.01  0.02  <0.0001 

None [REF] [REF]  [REF]  [REF]  

Any 
1.27 

(1.10, 
1.47) 

1.28 
(1.06, 
1.55) 

 
0.74 

(0.57, 
0.96)3 

 
1.71 

(1.47, 
1.98) 

 

Antenatal 
care     <0.0001  0.41 

No ANC / 
no skilled 
ANC 

- -  [REF]  [REF]  

1-3 ANC 
visits (any 
skilled) 

- -  
1.99 

(1.56, 
2.53)3 

 
1.02 

(0.87, 
1.19) 

 

4+ ANC 
visits (any 
skilled) 

- -  
4.30 

(3.29, 
5.64)3 

 
0.90 

(0.74, 
1.10) 

 

Skilled birth 
attendance       0.37 

No - -  -  [REF]  

Yes - -  -  
0.93 

(0.79, 
1.09) 

 

Equity        
Household 
wealth 
quintile 

  <0.0001  <0.0001  <0.01 

Poorest  [REF] [REF]  [REF]  [REF]  

Poorer  
0.99 

(0.80, 
1.22) 

1.08 
(0.77, 
1.52) 

 
1.20 

(0.92, 
1.57) 

 
1.30 

(1.07, 
1.59) 

 

Middle  
1.35 

(1.10, 
1.68) 

1.82 
(1.32, 
2.49) 

 
1.46 

(1.12, 
1.91) 

 
1.21 

(0.99, 
1.49) 

 

Richer 
1.95 

(1.54, 
2.47) 

3.22 
(2.31, 
4.49) 

 
2.14 

(1.63, 
2.82) 

 
1.22 

(0.98, 
1.52) 

 

Richest  
3.49 

(2.57, 
4.75) 

10.01 
(6.68, 
15.01) 

 
2.99 

(2.18, 
4.09) 

 
1.62 

(1.23, 
2.13) 
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Table 3.2: continued 

 Antenatal care Skilled birth 
attendance 

Postpartum 
contraceptive use 

 1-3 ANC 
visits 

4+ ANC 
visits      

 aOR 
(95% CI)1 

aOR 
(95% CI)1 p-value aOR 

(95% CI)2 p-value aOR 
(95% CI)1 p-value 

Type of 
residence   <0.0001  <0.0001  <0.01 

     Rural [REF] [REF]  [REF]  [REF]  

     Urban 
1.26 

(1.004, 
1.58) 

2.43 
(1.83, 
3.24) 

 
1.71 

(1.43, 
2.05) 

 
1.29 

(1.07, 
1.55) 

 

Education 
level   <0.0001  <0.01  0.01 

     None [REF] [REF]  [REF]  [REF]  

     Primary 
1.38 

(1.11, 
1.73) 

1.79 
(1.25, 
2.55) 

 
1.16 

(0.89, 
1.52) 

 
1.22 

(1.01, 
1.48) 

 

     Secondary 
or higher 

2.30 
(1.78, 
2.97) 

4.29 
(2.99, 
6.15) 

 
1.48 

(1.13, 
1.95) 

 
1.39 

(1.12, 
1.73) 

 

Spousal 
education 
level 

  <0.0001  <0.001  0.94 

     None [REF] [REF]  [REF]  [REF]  

     Primary 
1.12 

(0.94, 
1.34) 

1.14 
(0.85, 
1.51) 

 
1.12 

(0.88, 
1.42) 

 
1.02 

(0.86, 
1.19) 

 

     Secondary 
or higher 

1.36 
(1.11, 
1.68) 

2.08 
(1.58, 
2.74) 

 
1.53 

(1.22, 
1.92) 

 
1.04 

(0.86, 
1.25) 

 

Currently 
working       <0.01 

     No - -  -  [REF]  

     Yes - -  -  
1.40 

(1.12, 
1.75) 
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Table 3.2: continued 

 Antenatal care Skilled birth 
attendance 

Postpartum 
contraceptive use 

 1-3 ANC 
visits 

4+ ANC 
visits      

 aOR 
(95% CI)1 

aOR 
(95% CI)1 p-value aOR 

(95% CI)2 p-value aOR 
(95% CI)1 p-value 

Relationship to 
household 
head 

  0.03  0.01  <0.0001 

     Daughter-
in-law [REF] [REF]  [REF]  [REF]  

     Head 
1.59 

(1.12, 
2.27) 

1.86 
(1.19, 
2.90) 

 
1.77 

(1.21, 
2.57) 

 
0.70 

(0.52, 
0.94) 

 

     Wife of   
     head 

1.01 
(0.82, 
1.26) 

1.00 
(0.75, 
1.34) 

 
1.26 

(1.03, 
1.54) 

 
1.43 

(1.17, 
1.74) 

 

     Daughter of 
head 

1.23 
(0.92, 
1.66) 

1.15 
(0.80, 
1.66) 

 
1.16 

(0.90, 
1.49) 

 
0.64 

(0.51, 
0.81) 

 

     Other 
relative/ not 
related 

1.37 
(1.001, 
1.86) 

1.35 
(0.93, 
1.96) 

 
1.53 

(1.13, 
2.06) 

 
0.73 

(0.54, 
0.98) 

 

Age at 
marriage   0.02  <0.001   

     <15 [REF] [REF]  [REF]  -  

     15-17 
1.00 

(0.86, 
1.16) 

0.97 
(0.77, 
1.21) 

 
1.33 

(1.12, 
1.58) 

 -  

     ≥18 
1.27 

(1.03, 
1.58) 

1.39 
(1.05, 
1.83) 

 
1.63 

(1.28, 
2.06) 

 -  

Decision-
maker for 
respondent’s 
health care 

  0.03  0.76  <0.0001 

Respondent [REF] [REF]  [REF]  [REF]  

Spouse 
0.78 

(0.62, 
0.995) 

1.02 
(0.75, 
1.37) 

 
1.00 

(0.79, 
1.27) 

 
1.41 

(1.13, 
1.76) 

 

Respondent
/ spouse 
jointly 

0.86 
(0.69, 
1.08) 

1.29 
(0.97, 
1.72) 

 
0.93 

(0.75, 
1.15) 

 
1.48 

(1.20, 
1.84) 

 

Other 
0.87 

(0.62, 
1.20) 

1.35 
(0.90, 
2.04) 

 
0.97 

(0.70, 
1.36) 

 
0.69 

(0.52, 
0.91) 
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Table 3.2: continued 

 Antenatal care Skilled birth 
attendance 

Postpartum 
contraceptive use 

 1-3 ANC 
visits 

4+ ANC 
visits      

 aOR 
(95% CI)1 

aOR 
(95% CI)1 p-value aOR 

(95% CI)2 p-value 
aOR 
(95% 
CI)1 

p-value 

Reproductive 
health         

Age at most 
recent birth   <0.0001  <0.01  <0.0001 

     35-49 [REF] [REF]  [REF]  [REF]  

     25-34 
1.07 

(0.78, 
1.46) 

1.30 
(0.82, 
2.06) 

 
1.12 

(0.79, 
1.59) 

 
1.35 

(1.01, 
1.81) 

 

     18-24 
0.80 

(0.56, 
1.15) 

0.67 
(0.40, 
1.15) 

 
0.78 

(0.52, 
1.16) 

 
1.87 

(1.39, 
2.52) 

 

     ≤17 
0.77 

(0.50, 
1.18) 

0.49 
(0.26, 
0.92) 

 
0.73 

(0.45, 
1.19) 

 
2.72 

(1.91, 
3.88) 

 

Parity    <0.0001  <0.0001  0.45 
     3+ [REF] [REF]  [REF]  [REF]  

     2 
1.22 

(1.003, 
1.50) 

1.87 
(1.43, 
2.44) 

 
1.48 

(1.19, 
1.83) 

 
0.90 

(0.74, 
1.09) 

 

     1 
1.84 

(1.40, 
2.42) 

3.99 
(2.77, 
5.73) 

 
2.55 

(1.93, 
3.38) 

 
0.88 

(0.71, 
1.09) 

 

Interpregnancy 
interval   0.96  0.64   

     <24 months [REF] [REF]  [REF]  -  

     ≥24 months 
or firstborn 

0.96 
(0.74, 
1.26) 

0.97 
(0.65, 
1.46) 

 
1.08 

(0.79, 
1.48) 

 -  

Most recent 
pregnancy 
wanted 

  0.08  0.98  0.04 

     No [REF] [REF]  [REF]  [REF]  

     Yes 
1.18 

(1.02, 
1.36) 

1.15 
(0.95, 
1.38) 

 
1.00 

(0.84, 
1.18) 

 
0.86 

(0.74, 
0.99) 

 

Ever had a 
terminated 
pregnancy 

       

     No [REF] [REF] <0.001 -  -  

     Yes 
1.21 

(1.02, 
1.44) 

1.47 
(1.20, 
1.80) 

 -  -  
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Table 3.2: continued 

 Antenatal care Skilled birth 
attendance 

Postpartum 
contraceptive use 

 1-3 ANC 
visits 

4+ ANC 
visits      

 aOR 
(95% CI)1 

aOR 
(95% CI)1 p-value aOR 

(95% CI)2 p-value aOR 
(95% CI)1 p-value 

Ever had a 
child who died   0.07  <0.001  0.01 

     No [REF] [REF]  [REF]  [REF]  

     Yes 
1.04 

(0.85, 
1.28) 

1.41 
(1.05, 
1.89) 

 
1.49 

(1.18, 
1.87) 

 
0.78 

(0.64, 
0.95) 

 

Demographic        
Religion   0.09  <0.001  0.01 

Muslim [REF] [REF]  [REF]  [REF]  
Non-
Muslim 

1.19 
(0.89, 
1.58) 

1.44 
(1.03, 
2.00) 

 1.65 
(1.27, 
2.15) 

 1.30 
(1.05, 
1.60) 

 

Administrative 
division 

  <0.0001  <0.0001  <0.0001 

     Dhaka [REF] [REF]  [REF]  [REF]  
     Barisal 1.09 

(0.84, 
1.41) 

1.52 
(1.02, 
2.27) 

 1.00 
(0.74, 
1.35) 

 1.35 
(1.06, 
1.71) 

 

     Chittagong 1.19 
(0.92, 
1.53) 

0.95 
(0.65, 
1.39) 

 1.02 
(0.80, 
1.31) 

 0.87 
(0.72, 
1.07) 

 

     Khulna 1.43 
(1.07, 
1.91) 

1.73 
(1.19, 
2.52) 

 2.06 
(1.57, 
2.71) 

 1.17 
(0.93, 
1.48) 

 

     Rajshani 1.67 
(1.26, 
2.22) 

1.70 
(1.14, 
2.55) 

 1.43 
(1.11, 
1.84) 

 1.30 
(1.04, 
1.64) 

 

     Rangpur 1.22 
(0.91, 
1.63) 

2.59 
(1.70, 
3.93) 

 1.31 
(0.97, 
1.77) 

 1.36 
(1.07, 
1.73) 

 

     Sylhet 1.11 
(0.83, 
1.48) 

0.93 
(0.60, 
1.45) 

 1.00 
(0.76, 
1.31) 

 0.60 
(0.47, 
0.76) 

 

1 Adjusted for all variables shown in column. 
2 Adjusted for all variables shown in column and pre-pregnancy contraception/antenatal care interaction 
(p=0.03). 
3 See Table 3.3 for interaction term breakdown. 
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Table 3.3: Pre-pregnancy contraceptive use/antenatal care interaction in skilled birth attendance model. 
 Skilled birth attendance 
Pre-pregnancy 
contraceptive use Antenatal care aOR (95% CI)1 

None      No ANC / no skilled ANC [REF] 
None 1-3 ANC visits (any skilled) 1.99 (1.56, 2.53) 
None 4+ ANC visits (any skilled) 4.30 (3.29, 5.64) 
Any      No ANC / no skilled ANC 0.74 (0.57, 0.96) 
Any 1-3 ANC visits (any skilled) 2.76 (2.20, 3.47) 
Any 4+ ANC visits (any skilled) 6.84 (5.26, 8.88) 

1 Adjusted for all variables shown in skilled birth attendance model in Table 3.2. 
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APPENDIX 

 
Appendix Table 3.1: Bivariate associations with maternal health services at most recent pregnancy in 
Bangladesh 2011  (n=7,170). 

 Antenatal care Skilled birth 
attendance 

Postpartum 
contraceptive use 

 1-3 ANC 
visits 

4+ ANC 
visits    

 OR 
(95% CI) 

OR 
(95% CI) p-value OR 

(95% CI) p-value OR 
(95% CI) p-value 

Continuum 
of care        

Pre-
pregnancy 
contraceptive 
use 

  <0.0001  0.39  <0.0001 

None [REF] [REF]  [REF]  [REF]  

Any 
1.25 

(1.11, 
1.42) 

1.33 
(1.15, 
1.54)  

1.06 
(0.93, 
1.19) 

 
2.02 

(1.76, 
2.31) 

 

Antenatal 
care        

No ANC / 
no skilled 
ANC 

- -  [REF] <0.0001 [REF] 0.11 

1-3 ANC 
visits (any 
skilled) 

- -  
3.92 

(3.34, 
4.59) 

 
1.12 

(0.97, 
1.29) 

 

4+ ANC 
visits (any 
skilled) 

- -  
14.49 

(11.96, 
17.56) 

 
1.18 

(0.999, 
1.39) 

 

Skilled birth 
attendance        

No - -  -  [REF] 0.29 

Yes - -  -  
1.08 

(0.94, 
1.24) 
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Appendix Table 3.1: continued 

 Antenatal care Skilled birth 
attendance 

Postpartum 
contraceptive use 

 1-3 ANC 
visits 

4+ ANC 
visits      

 OR 
(95% CI) 

OR 
(95% CI) p-value OR 

(95% CI) p-value OR 
(95% CI) p-value 

Equity        
Household 
wealth 
quintile 

  <0.0001  <0.0001  <0.001 

Poorest  [REF] [REF]  [REF]  [REF]  

Poorer  
1.32 

(1.09, 
1.61) 

1.83 
(1.33, 
2.53) 

 
1.64 

(1.29, 
2.10) 

 
1.33 

(1.10, 
1.61) 

 

Middle  
2.26 

(1.88, 
2.72) 

4.31 
(3.14, 
5.92) 

 
2.86 

(2.26, 
3.61) 

 
1.22 

(1.01, 
1.48) 

 

Richer 
3.66 

(3.00, 
4.46) 

9.75 
(7.16, 
13.26)  

5.52 
(4.43, 
6.89)  

1.18 
(0.96, 
1.45)  

Richest  
7.90 

(6.14, 
10.15) 

49.99 
(34.88, 
71.63)  

14.00 
(10.79, 
18.16)  

1.56 
(1.26, 
1.94)  

Type of 
residence   <0.0001  <0.0001  <0.0001 

     Rural [REF] [REF]  [REF]  [REF]  

     Urban 
2.00 

(1.63, 
2.46) 

5.63 
(4.38, 
7.23)  

3.56 
(2.93, 
4.32) 

 
1.59 

(1.35, 
1.88) 

 

Education 
level   <0.0001  <0.0001  <0.0001 

     None [REF] [REF]  [REF]  [REF]  

     Primary 
1.69 

(1.39, 
2.06) 

2.47 
(1.79, 
3.39)  

1.71 
(1.36, 
2.16)  

1.43 
(1.20, 
1.71)  

     Secondary 
or higher 

4.54 
(3.72, 
5.54) 

15.94 
(11.82, 
21.51)  

5.88 
(4.71, 
7.34)  

1.61 
(1.36, 
1.91)  

Spousal 
education 
level 

  <0.0001  <0.0001  0.02 

     None [REF] [REF]  [REF]  [REF]  

     Primary 
1.68 

(1.43, 
1.97) 

2.41 
(1.85, 
3.13)  

1.86 
(1.53, 
2.27)  

1.19 
(1.004, 
1.40)  

     Secondary 
or higher 

3.51 
(2.98, 
4.13) 

11.86 
(9.30, 
15.13)  

5.62 
(4.69, 
6.73)  

1.26 
(1.07, 
1.47)  

 
  

 



66 

Appendix Table 3.1: continued 

 Antenatal care Skilled birth 
attendance 

Postpartum 
contraceptive use 

 1-3 ANC 
visits 

4+ ANC 
visits      

 OR 
(95% CI) 

OR 
(95% CI) p-value OR 

(95% CI) p-value OR 
(95% CI) p-value 

Currently 
working   0.06  0.39  <0.0001 

     No [REF] [REF]  [REF]  [REF]  

     Yes 
1.27 

(1.02, 
1.57) 

1.29 
(1.002, 
1.66)  

1.10 
(0.89, 
1.34) 

 
1.59 

(1.28, 
1.97) 

 

Relationship 
to household 
head 

  <0.0001  <0.0001  <0.0001 

     Daughter-
in-law [REF] [REF]  [REF]  [REF]  

     Head 
1.26 

(0.93, 
1.71) 

0.92 
(0.65, 
1.31) 

 
1.10 

(0.80, 
1.51) 

 
0.49 

(0.37, 
0.64) 

 

     Wife of 
head 

0.60 
(0.51, 
0.71) 

0.50 
(0.40, 
0.61) 

 
0.67 

(0.57, 
0.79) 

 
1.39 

(1.16, 
1.66) 

 

     Daughter 
of head 

1.10 
(0.85, 
1.42) 

1.00 
(0.74, 
1.36) 

 
1.08 

(0.86, 
1.35) 

 
0.67 

(0.54, 
0.84) 

 

     Other 
relative/ 
not related 

1.24 
(0.91, 
1.68) 

1.23 
(0.88, 
1.72) 

 
1.43 

(1.09, 
1.87) 

 
0.66 

(0.50, 
0.86) 

 

Age at 
marriage   <0.0001  <0.0001  0.29 

     <15 [REF] [REF]  [REF]  [REF]  

     15-17 
1.30 

(1.14, 
1.49) 

1.62 
(1.35, 
1.95)  

1.74 
(1.50, 
2.02)  

0.93 
(0.81, 
1.05)  

     ≥18 
2.26 

(1.87, 
2.74) 

4.62 
(3.72, 
5.74)  

3.79 
(3.16, 
4.56)  

0.88 
(0.75, 
1.04)  
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Appendix Table 3.1: continued 

 Antenatal care Skilled birth 
attendance 

Postpartum 
contraceptive use 

 1-3 ANC 
visits 

4+ ANC 
visits      

 OR 
(95% CI) 

OR 
(95% CI) p-value OR 

(95% CI) p-value OR 
(95% CI) p-value 

Decision-
maker for 
respondent’s 
health care 

  <0.0001  <0.01  <0.0001 

Respondent [REF] [REF]  [REF]  [REF]  

Spouse 
0.62 

(0.50, 
0.76) 

0.67 
(0.53, 
0.85) 

 
0.75 

(0.62, 
0.92) 

 
1.65 

(1.34, 
2.04) 

 

Respondent
/ spouse 
jointly 

0.74 
(0.61, 
0.90) 

1.09 
(0.87, 
1.35) 

 
0.93 

(0.77, 
1.11) 

 
1.89 

(1.56, 
2.30) 

 

Other 
0.97 

(0.74, 
1.27) 

1.36 
(0.99, 
1.86) 

 
1.09 

(0.83, 
1.44) 

 
0.71 

(0.55, 
0.91) 

 

Reproductive 
health         

Age at most 
recent birth   <0.0001  <0.001  <0.0001 

     35-49 [REF] [REF]  [REF]  [REF]  

     25-34 
1.64 

(1.21, 
2.21) 

2.72 
(1.81, 
4.09) 

 
1.96 

(1.42, 
2.70) 

 
1.57 

(1.21, 
2.03) 

 

     18-24 
1.74 

(1.29, 
2.34) 

2.56 
(1.68, 
3.90) 

 
1.81 

(1.29, 
2.52) 

 
1.87 

(1.46, 
2.39) 

 

     ≤17 
1.88 

(1.38, 
2.57) 

2.36 
(1.56, 
3.59) 

 
1.83 

(1.31, 
2.58) 

 
2.35 

(1.75, 
3.15) 

 

Parity    <0.0001  <0.0001  <0.01 
     3+ [REF] [REF]  [REF]  [REF]  

     2 
1.58 

(1.36, 
1.84) 

2.65 
(2.20, 
3.19) 

 
1.97 

(1.70, 
2.29) 

 
1.31 

(1.12, 
1.53) 

 

     1 
2.30 

(1.96, 
2.69) 

4.62 
(3.89, 
5.50) 

 
3.35 

(2.88, 
3.90) 

 
1.18 

(1.02, 
1.36) 

 

Interpregnancy 
interval   <0.0001  <0.0001  0.11 

     <24 months [REF] [REF]  [REF]  [REF]  

     ≥24 months 
or firstborn 

1.55 
(1.24, 
1.95) 

2.27 
(1.66, 
3.09) 

 
1.89 

(1.46, 
2.46) 

 
1.18 

(0.96, 
1.43) 
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Appendix Table 3.1: continued 

 Antenatal care Skilled birth 
attendance 

Postpartum 
contraceptive use 

 1-3 ANC 
visits 

4+ ANC 
visits      

 OR 
(95% CI) 

OR 
(95% CI) p-value OR 

(95% CI) p-value OR 
(95% CI) p-value 

Most recent 
pregnancy 
wanted 

  <0.0001  <0.0001  0.02 

     No [REF] [REF]  [REF]  [REF]  

     Yes 
1.45 

(1.27, 
1.66) 

1.82 
(1.56, 
2.12) 

 
1.58 

(1.39, 
1.81) 

 
0.86 

(0.75, 
0.98) 

 

Ever had a 
terminated 
pregnancy 

  0.03  0.14  0.54 

     No [REF] [REF]  [REF]  [REF]  

     Yes 
1.08 

(0.92, 
1.27) 

1.24 
(1.06, 
1.45) 

 
1.12 

(0.97, 
1.29) 

 
1.05 

(0.89, 
1.24) 

 

Ever had a 
child who died   <0.0001  <0.0001  <0.0001 

     No [REF] [REF]  [REF]  [REF]  

     Yes 
0.57 

(0.47, 
0.68) 

0.39 
(0.31, 
0.48) 

 
0.54 

(0.45,0.6
5) 

 
0.65 

(0.56, 
0.77) 

 

Demographic        
Religion   <0.001  <0.0001  0.02 

Muslim [REF] [REF]  [REF]  [REF]  
Non-
Muslim 

1.36 
(1.01, 
1.83) 

1.86 
(1.36, 
2.55) 

 2.00 
(1.57, 
2.54) 

 1.27 
(1.04, 
1.55) 
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Appendix Table 3.1: continued 
 Antenatal care Skilled birth 

attendance 
Postpartum 

contraceptive use 
 1-3 ANC 

visits 
4+ ANC 

visits 
     

 OR 
(95% CI) 

OR 
(95% CI) p-value OR 

(95% CI) p-value OR 
(95% CI) p-value 

Administrative 
division 

  <0.0001  <0.0001  <0.0001 

     Dhaka [REF] [REF]  [REF]  [REF]  
     Barisal 0.99 

(0.77, 
1.27) 

0.87 
(0.62, 
1.23) 

 0.74 
(0.54, 
1.02) 

 1.25 
(0.995, 
1.57) 

 

     Chittagong 1.26 
(0.95, 
1.68) 

0.83 
(0.58, 
1.19) 

 0.93 
(0.71, 
1.23) 

 0.74 
(0.60, 
0.90) 

 

     Khulna 1.60 
(1.23, 
2.10) 

1.56 
(1.14, 
2.14) 

 1.82 
(1.40, 
2.37) 

 1.23 
(0.98, 
1.56) 

 

     Rajshani 1.33 
(0.98, 
1.79) 

0.86 
(0.59, 
1.27) 

 0.94 
(0.72, 
1.24) 

 1.26 
(0.99, 
1.60) 

 

Rangpur 0.90 
(0.68, 
1.19) 

1.03 
(0.73, 
1.46) 

 0.84 
(0.64, 
1.10) 

 1.43 
(1.13, 
1.80) 

 

     Sylhet 0.93 
(0.69, 
1.26) 

0.59 
(0.39, 
0.90) 

 0.77 
(0.57, 
1.03) 

 0.46 
(0.36, 
0.59) 
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ABSTRACT 

Background: Nearly three million children die as neonates each year, globally.  While 

evidence-based individual health care interventions to address the major causes of these deaths 

are known, the effect of serial interventions along the reproductive and maternal health 

continuum of care (RMH CoC) on neonatal mortality has been understudied.  The goal of this 

study is to measure the association between RMH CoC service utilization and neonatal death. 

Methods: The sample was comprised of data on the most recent births to women of 

reproductive age across 29 countries, selected from available Demographic and Health Survey 
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data since 2008 (n=188,087).  We estimated the relationship between RMH CoC service 

utilization and neonatal mortality via logistic regression models.  For this study, the RMH 

CoC was defined as receipt of pre-pregnancy contraception, ≥4 antenatal care visits and 

skilled birth attendance. The primary model assessed the odds of neonatal death among 

women receiving no services, 1-2 services and all three services.  Sub analyses of different 

combinations of these services were also conducted.  Models were run for the full sample, as 

well as stratified by national neonatal mortality level (low, moderate, high). 

Results: Overall, only 14% of women reported receiving all three elements of the RMH CoC 

for their most recent birth; 20% of women received none of these three services.  Receipt of 

all three services, relative to receipt of no services, was associated with reduced odds of 

neonatal death in the total sample (AOR=0.61, 95% CI 0.52-0.73), as well as for women 

living in countries with low and moderate NMR levels (AOR=0.34, 95% CI 0.23-0.53 and 

AOR=0.58,95% CI 0.44-0.75, respectively).  Receipt of 1-2 services was also protective 

against neonatal mortality in the overall sample, and among women living in countries with 

low and moderate NMR levels, though this effect was not as strong as the association seen 

with all three services. 

Conclusion: Serial utilization of services along the RMH CoC was associated with reduced 

neonatal mortality in this sample, indicating that increased focus on retention within the RMH 

CoC is merited.  Further examination of differences in these associations across neonatal 

mortality levels, as well as comparisons of these measures of association with previously 

published estimates, is needed to better inform programming aimed at reducing neonatal 

mortality in low and middle income countries globally. 
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INTRODUCTION  

In 2010, nearly three million children died before reaching one month of age; 98% of 

those deaths occurred in low and middle income countries [1, 2].  These neonatal deaths 

comprise 40% of all deaths to children under five years of age, and therefore make neonatal 

mortality reduction a critical component of efforts to achieve Millennium Development Goal 

4, a two-thirds reduction in 1990 levels of child mortality by 2015 [1, 3].  While global 

neonatal mortality rates have declined at an average of 2.1% per year over the last decade, 

they represent an ever-increasing proportion of all under-five deaths, as neonatal mortality 

rates are declining more slowly than under-five mortality rates [1, 3, 4].   

The majority of neonatal deaths are caused by preterm birth complications, intra-

partum related complications and sepsis or meningitis [1].  Evidence-based interventions to 

address and prevent these causes have been well documented, and are increasingly being 

implemented as components of health services delivered along the reproductive, maternal, 

newborn and child health continuum of care [3, 5-8].  Family planning services [2, 9, 10], 

antenatal care [6, 8, 11, 12] and skilled birth attendance [6, 8] - key services along the 

reproductive and maternal health continuum of care (RMH CoC) - are the primary services in 

which these interventions are delivered.  Postnatal care for babies is additional important point 

of contact for neonatal mortality reduction [6, 8, 13, 14], though estimates of coverage are 

hindered by major gaps in data availability [15, 16]. 

There is broad advocacy for the application of the continuum of care approach to 

improving the survival and health of women and children [7, 17, 18].  Previous research has 

documented an association between individual interventions along the RMH CoC and 

neonatal deaths [5, 9-12, 19-24].  Thus far, however, estimates of the effect of combined 

packages of health interventions on health outcomes, including neonatal mortality, have been 
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derived from mathematical modeling and expert opinion [5, 6, 21].  The majority of data on 

which the assumptions for mathematical modeling were based were research studies that 

measured associations in controlled settings, rather than data gathered from real-world settings 

which are more reflective of the expected impact of national programmatic and coverage 

changes [5, 6].  Measurement of the relationship between serial utilization of interventions 

across the RMH CoC and their combined impact on neonatal outcomes within national health 

systems contexts remain largely untested and of potential greater relevance to inform 

intervention development and its strategic application[17].   

The goal of this analysis, therefore, is to measure the association between utilization 

of services along the RMH CoC and neonatal mortality among women living in low and 

middle income countries globally.   

 

METHODS 

Sample 

Data were drawn from the Demographic and Health Surveys, publicly available 

survey data gathered in low- and middle-income countries globally by Measure DHS with 

information included on a range of reproductive, maternal and child health topics [25].  For 

this study, we selected countries that had a recently collected standard DHS (completed in 

2008 or later), had collected reproductive calendar data, and were available as of October 

2013.  Twenty-nine countries were eligible for inclusion: Albania, Armenia, Bangladesh, 

Bolivia, Burkina Faso, Burundi, Cambodia, Colombia, Egypt, Ethiopia, Ghana, Guyana, 

Honduras, Indonesia, Kenya, Lesotho, Madagascar, Malawi, Maldives, Mozambique, Nepal, 

Nigeria, Rwanda, Senegal, Sierra Leone, Tanzania, Timor-Leste, Uganda and Zimbabwe.  All 

countries interviewed all eligible women in selected households, excepting Bangladesh, Egypt 
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and the Maldives, who interviewed only ever-married women.  Response rates among eligible 

women ranged from 85.3% (Maldives) to 99.7% (Egypt) (Table 4.1). The sample was further 

restricted to women aged 15-49 with a live birth in the past 5 years that occurred at least 1 

month prior to their interview, to allow for completion of the neonatal period.  Women with 

multiple births (e.g., twins) were excluded due to heightened risk of neonatal mortality [26].  

Women with missing values for any dependent or independent variables were also excluded, 

for a total of 188,087 observations.  

Measures 

Neonatal mortality, the death of a child within the first 28 days of life, was the 

dependent variable, and was operationalized as the death of the most recent child at less than 

one month after birth to avoid age heaping [27, 28].   

The primary independent variable was RMH CoC utilization, which focuses on 

receipt of pre-pregnancy contraception, ≥4 antenatal care (ANC) visits and skilled birth 

attendance (SBA).  To assess the level of utilization along the RMH CoC, the primary 

independent variable contained three categories: no services, 1-2 services, and all three 

services.  Data on postnatal care for the baby, while an important aspect of neonatal mortality 

prevention [6, 8, 13, 14], was originally collected only for newborns born at home [15].  This 

approach has since been modified to include all newborns regardless of place of birth, but this 

adjustment was recent enough that only 9 of the surveys in this sample collected information 

on postnatal care for babies; this metric was therefore not included in this analysis.   Pre-

pregnancy contraception was defined as the use of modern contraception (the pill, IUDs, 

injections, diaphragm, implants, male condoms, female condoms, foam or jelly, female 

sterilization and male sterilization) in the time period between five years prior to interview and 

the most recent birth, or between the birth of the penultimate child and the most recent birth, 
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whichever window was shorter.  ANC visits were measured as a discrete number of visits, 

irrespective of provider skill level, and categorized into <4 (including none) and ≥4 (the 

current WHO-recommended minimum [29]).  There is ongoing discussion as to the 

appropriate number of ANC visits in resource limited settings [30], but evidence indicates an 

increased risk of perinatal mortality and increased maternal dissatisfaction associated with 

reduced numbers of visits [31].  Country-specific definitions of skilled birth attendance were 

obtained from individual country DHS Final Reports[25], but generally included births 

attended by a doctor, nurse, midwife or auxiliary midwife;  SBA was defined irrespective of 

delivery location.   

Recognizing that major drivers of neonatal mortality include social inequities [11, 32-

34], covariates included household wealth quintile (poorest/poorer/middle/richer/richest), 

residence (urban/rural), maternal education (none/any primary/any secondary or higher), as 

well as maternal age at birth of most recent child (≤17/18-24/35-49) and parity (1/2/≥3).  

Wealth quintile was calculated and provided by Measure DHS based on a principal 

components analysis of household assets and characteristics, and is a relative measure in each 

country [35]. 

Analysis 

Descriptive statistics were calculated to assess the frequency of neonatal mortality and 

RMH CoC service utilization in each country in this sample.  Logistic regression was used to 

assess the overall relationship between RMH CoC utilization and neonatal mortality, with 

unadjusted models controlling only for country fixed effects, and adjusted models controlling 

for all covariates and country fixed effects.  In addition to the overall estimates, stratified 

estimates were calculated by neonatal mortality rate (NMR) level. Women were categorized 

based on their national neonatal mortality rates at the year of survey administration [36].  
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Categorizations were created following Lawn et al.’s country-level NMR groups [37], with 

very low (n=0) and low (n=7) mortality, and high (n=6) and very high (n=1) collapsed due to 

sample size limitations.  Categories were therefore low NMR (≤15 neonatal deaths per 1000 

live births), moderate NMR (16-30) and high NMR (≥31) (Table 4.1).  Separate unadjusted 

and adjusted regression models were run for each stratum.  Unadjusted analyses are presented 

in Appendix Tables 4.2 and 4.3. 

To better understand variability in the “1-2 services” continuum of care category, an 

exploratory analysis was conducted in which the primary independent variable had eight 

categories: No services, pre-pregnancy contraception only, ≥4 ANC visits only, SBA only, 

pre-pregnancy contraception and ≥4 ANC visits, pre-pregnancy contraception and SBA only, 

≥4 ANC visits and SBA only, and all 3 services.   

All analyses included adjustment for clustering and stratification used in the survey 

designs.   Regression analyses and descriptive statistics for the overall sample and neonatal 

mortality groups were unweighted.  Country-level descriptive statistics were weighted using 

individual sampling weights provided by Measure DHS.  All analyses were conducted using 

Stata SE 13. 

Ethical approval for this analysis was provided by the University of California, San 

Diego IRB.   

 

RESULTS 

Among all women in this sample, 1.6% of the 188,087 singleton births resulted in 

neonatal deaths, ranging from 0.5% in Albania to 3.2% in Lesotho (Table 4.2).  Across 

neonatal mortality groups, slightly less than 1% of women living in low NMR countries 
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experienced neonatal death at their most recent birth, compared to 2.3% of those living in high 

NMR countries.  

With regard to RMH CoC, only 14% of the sample reported using all three services 

assessed, though this ranged from 33% among women living in low NMR countries to 8% and 

6% among women living in moderate and high NMR countries, respectively (Table 4.2).  In 

contrast, 20% of the sample reported no services for their most recent pregnancy (ranging 

from 4% among women from low NMR countries to 22% among women from moderate 

NMR countries to 36% among women from high NMR countries).  Utilization of 1-2 services 

was reported by 66% of all women, ranging from 63% among women in countries with low 

NMR, to 71% among women living in countries with moderate NMR levels, and 58% among 

women in countries with high NMR.  

In adjusted analyses, utilization of all three services was protective against neonatal 

deaths, as compared to no services, in the overall sample (AOR=0.61, 95% CI=0.52-0.73), as 

well as for women living in countries with low and moderate NMR levels (AOR=0.34, 95% 

CI 0.23-0.53 and AOR=0.58, 95% CI 0.44-0.75, respectively; Table 4.3), but not for women 

living in countries with high NMR levels.  Utilization of 1-2 services followed the same 

pattern, but tended to be less protective than utilization of all three services; this difference 

was statistically significant for women living in countries with moderate levels of neonatal 

mortality. 

To better explore the “1-2 services” category, this level was broken into all 

combinations of services contained therein (Appendix Table 4.1).  Among the 1-2 services 

groupings, ≥4 ANC visits was the only health services variable that was more protective than 

no services for the overall sample as well as for all three NMR levels (ranging from a 65% 

lower odds for women living in low NMR countries to a 23% lower odds of neonatal death for 
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women living in high NMR countries) (Table 4.4).  The combination of ≥4 ANC visits and 

SBA was more protective relative to no services for the overall sample (AOR=0.84, 95% CI 

0.74-0.96) and for women living in countries with low and moderate NMR levels (AOR=0.46, 

95% CI=0.31-0.70 and AOR=0.81, 95% CI=0.69-0.96, respectively).  Women who reported 

pre-pregnancy contraceptive use and SBA had a 26% increased odds of neonatal mortality 

relative to women using no services in the overall sample, but not in any of the neonatal 

mortality level stratifications. Pre-pregnancy contraception alone and skilled birth attendance 

alone were not significantly associated with neonatal mortality. 

 

DISCUSSION 

A minority of women (14%) across the 29 low and middle income countries included 

in the current analyses reported utilization of all three RMH CoC services, indicating that the 

continuum of care is not being used as a continuum in practice.  Within the country-level 

NMR stratifications, utilization of all three services was over five times higher among women 

living in low NMR countries (33%) than women living in high NMR countries (6%).  

Utilization of no services was more than eight times lower among women living in low NMR 

countries (4%) compared with women living in high NMR countries (36%).  Across the total 

sample, serial utilization of services along the reproductive and maternal health continuum of 

care was protective against neonatal mortality.  While the use of 1-2 services was associated 

with reduced odds of neonatal death, the strongest association was seen in women who used 

all three services, who had a 39% lower odds of neonatal death relative to those who used no 

services.  Across neonatal mortality groups, RMH CoC use was most protective for women 

living in low NMR countries, where the need is least.  There was no significant protective 
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association for women living in high NMR countries, where the need for improved neonatal 

survival is greatest. 

These findings suggest that for many women, particularly women living in low and 

moderate NMR countries, there is a neonatal survival benefit from accessing pre-pregnancy 

contraception, antenatal care and skilled birth attendance in serial combination, supporting an 

increased focus on retention within the continuum. Several factors may contribute to the lack 

of an association between RMH CoC use and neonatal death seen among women living in 

countries with high NMR.  First, only 6% of women in this group used all three services, 

resulting in wider confidence intervals than seen in the low and moderate NMR groups.  

Second, there is likely substantial variation in the quality and contents of services – 

particularly skilled birth attendance[38] - across settings.  These factors, including specific 

health care interventions offered, patient satisfaction, health care workers’ knowledge, patient 

record quality, etc., influence both utilization and outcomes [38-44], and could not be 

measured with the data available.  Finally, women living in high NMR countries were the only 

group for whom the combination of ≥4 ANC visits and SBA was not protective against 

neonatal mortality.  Given that ≥4 ANC visits alone was associated with a 23% reduced odds 

of neonatal death in this group, it may be that utilization of skilled birth attendance is a marker 

for a higher risk pregnancy or complicated delivery in this population.   

This lack of a protective effect of SBA alone on neonatal mortality, and indeed a non-

significant trend towards higher risk, may thus be in part the result of women identified as 

higher risk at prior health care encounters and advised to seek skilled birth attendance, or who 

experienced delivery complications and reached a skilled attendant during a protracted or 

otherwise dangerous labor.  This is consistent with the fact that 60% of antenatal care 

attendees in this sample reported being informed of signs of pregnancy complications, and 
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with other studies finding adverse outcomes associated with skilled birth attendance and 

facility deliveries, particularly in settings with low coverage of skilled birth attendance [12, 

40, 45-47].  This does not suggest that skilled birth attendance is ineffective in reducing 

neonatal mortality, but rather that it may be an inadequate indicator of the quality and 

components of care received within that skilled attendance [48], and that access to and 

demand for patient safety and service efficacy are critical aspects of utilization, and 

consequently outcomes [49].  

The only instance in which RMH CoC utilization was found to increase the odds of 

neonatal death was among the 4% of women who used only pre-pregnancy contraception and 

skilled birth attendance, who had a 26% increased odds of neonatal death.  Neither of these 

services individually was significantly associated with a higher odds of neonatal death. Similar 

to the arguments made above relating to the lack of protective effect of SBA alone, this may 

again be a marker that many of the women receiving skilled birth attendance are at an 

increased risk of perinatal complications.  This was an unexpected result with no clear 

explanatory mechanism, and warrants further investigation.   

Antenatal care was the strongest individual driver of neonatal mortality reduction in 

this sample, both overall (32% lower odds) and across stratifications (65%/34%/23% lower 

odds among women living in countries with low, moderate and high NMR levels, 

respectively).  Antenatal care was also protective when received with pre-pregnancy 

contraception (for women living in low NMR countries), when received with SBA (for the 

overall sample, as well as women living in low and moderate NMR countries) and when 

received with both pre-pregnancy contraception and SBA (for the overall sample, as well as 

women living in low and moderate NMR countries).  While this exploratory analysis has 

wider confidence intervals due to smaller cell sizes, these patterns are consistent with previous 
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research [11, 50], and emphasize the importance of ANC within the RMH CoC.  This is not to 

suggest that ANC is sufficient as a standalone intervention, but may again point to challenges 

in measuring the content and quality of services through point of contact coverage metrics 

[38-44]. 

This study has important limitations.  Reductions in neonatal mortality are driven by 

the delivery of specific, quality interventions.  The general service categories used in this 

analysis (pre-pregnancy contraception, antenatal care, skilled birth attendance) do not capture 

the contents or quality of health services and health education provided within these 

encounters; this information was not gathered as part of the DHS.  Additionally, while the 

DHS are the best available data for assessing service utilization at the individual level across 

multiple countries, its measurements of utilization do not address availability of, or access to, 

services, both of which are necessary precursors to utilization; data on the latter were 

unavailable in assessed surveys, making it impossible to distinguish between access to vs. 

demand for assessed measures.  Pre-pregnancy contraceptive use is not as sensitive a metric as 

unmet need for family planning (the percentage of women who want to avoid pregnancy but 

are not using contraception)[51]; however, unmet need cannot be calculated for timepoints in 

the past using data collected in the DHS.  Skill level of the antenatal care provider, an 

important component of quality service delivery, was not included because it is not reported 

separately for each ANC visit.  As previously mentioned, data on postnatal care for babies, a 

key step in the continuum of care as relates to neonatal mortality [6, 8, 13, 14], was not 

collected in an adequate number of surveys to be included in this analysis.  These data are also 

subject to recall bias, and social desirability bias, though the use of the most recent birth in the 

last 5 years is intended to reduce the former.  HIV status, a known barrier to maternal health 

service utilization due to stigma [52, 53], that also impacts child survival [37, 54], was only 
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measured at the time of survey in a subset of surveys used; it was therefore impossible to 

ascertain a woman’s serostatus at the time she accessed the services examined. 

Our results vary from published estimates, in which 20%-30% of neonatal mortality 

could be averted through skilled birth attendance [5].  These previous estimates relied heavily 

on research from controlled settings, rather than data from national health systems contexts [5, 

6].  While our results are constrained by the aforementioned limitations, they do suggest that 

revisiting the assumptions on which modeled reductions in neonatal mortality are based could 

offer more accurate, “real-world” estimates of the effect of service utilization along the RMH 

CoC on neonatal mortality.  In parallel, efforts are needed to more comprehensively assess the 

quality and components of interventions being delivered during skilled birth attendance in 

particular, and to ensure that services being provided are in fact “effective coverage” [43].   

 

CONCLUSION 

Our findings empirically demonstrate that serial utilization of services along the 

reproductive and maternal health continuum of care is protective against neonatal mortality, 

that utilization of all three of the services assessed is overall more protective than one or two 

services, and that the strongest protective associations are seen for women living in countries 

with low and moderate levels of neonatal mortality.  These results highlight the need for 

increased efforts to improve serial utilization of health services along the RMH CoC, as 86% 

of the women in this sample did not receive all three services.  Although the associations 

between service utilization along the RMH CoC and neonatal mortality are weaker for women 

living in high NMR countries, this is also where there is the greatest need, and where there are 

greater opportunities for improvements in coverage across, and retention within, the RMH 

CoC.  Further examination of the reasons for the variations in association strengths across 
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neonatal mortality levels, as well as the effect sizes themselves, in comparison with previously 

published, efficacy-based estimates, is needed to inform the burgeoning body of 

programmatic, policy and research initiatives aimed at reducing the 3 million annual neonatal 

deaths.  
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TABLES 

 

Table 4.1: Select background characteristics of countries included in analysis. 

Country 
Survey 

year 

Eligible 
women 

response 
rate 

Neonatal 
mortality rate1 / 
1,000 live births 
(in survey year) NMR level2 

Albania 2008-09 98.1% 9.4 Low 
Armenia 2010 97.7% 11 Low 
Bangladesh 2011 97.9% 25.6 Moderate 
Bolivia 2008 95.9% 21.4 Moderate 
Burkina Faso 2010-11 98.4% 29.4 Moderate 
Burundi 2010-11 96.4% 36.9 High 
Cambodia 2010-11 97.5% 19.7 Moderate 
Colombia 2009-10 93.6% 12.2 Low 
Egypt 2008 99.7% 13.9 Low 
Ethiopia 2010-11 95.0% 31.1 High 
Ghana 2008 96.5% 30.6 Moderate 
Guyana 2009 90.1% 20.7 Moderate 
Honduras 2011-12 93.2% 11.8 Low 
Indonesia 2012 95.9% 15 Low 
Kenya 2008-09 96.3% 28.9 Moderate 
Lesotho 2009-10 97.9% 45.9 High 
Madagascar 2008-09 95.6% 24.7 Moderate 
Malawi 2010 96.9% 26.2 Moderate 
Maldives 2009 85.3% 8.5 Low 
Mozambique 2011 99.1% 31.3 High 
Nepal 2011 98.1% 25 Moderate 
Nigeria 2008 96.5% 42.2 High 
Rwanda 2010-11 99.1% 23 Moderate 
Senegal 2010-11 92.7% 26.3 Moderate 
Sierra Leone 2008 94.0% 52.2 High 
Tanzania 2009-10 96.4% 23.8 Moderate 
Timor-Leste 2009-10 95.2% 26.6 Moderate 
Uganda 2011 93.8% 23.6 Moderate 
Zimbabwe 2010-11 93.3% 38.3 High 

1 Estimates from the UN Inter-agency Group for Child Mortality Estimation [36]. 
2 Based on neonatal mortality rate groupings from Lawn (2009) [37]. 
 

  

   



91 

Table 4.2: Frequency of neonatal deaths and reproductive and maternal health service utilization for 
most recent pregnancy in the past five years. 

Grouping/ 
Country 

Sample 
size 

(unwtd.) 
Neonatal 

deaths (%) 

Reproductive and maternal health continuum of care 
(%) 

No services 1-2 services 3 services 
Total1 188,087 1.6% 20.4% 65.6% 14.0% 
Neonatal 
mortality 
level1      
Low NMR2 50,303  0.9% 4.2% 63.1% 32.8% 
Moderate 
NMR3 91,839  1.6% 21.6% 70.6% 7.8% 
High NMR4 45,945  2.3% 35.7% 58.4% 6.0% 
Country5      
Albania 1,304 0.5% 0.7% 95.3% 4.0% 
Armenia 1,114 0.6% 0.1% 88.4% 11.5% 
Bangladesh 7,138 1.6% 32.8% 60.0% 7.2% 
Bolivia 6,287 1.9% 14.3% 67.4% 18.3% 
Burkina Faso 9,964 1.3% 22.1% 75.1% 2.8% 
Burundi 4,772 1.9% 25.7% 71.5% 2.7% 
Cambodia 6,302 1.7% 15.6% 75.5% 8.9% 
Colombia 14,043 0.8% 1.3% 51.3% 47.4% 
Egypt 7,701 0.9% 7.0% 66.7% 26.3% 
Ethiopia 7,496 2.5% 64.3% 32.3% 3.4% 
Ghana 2,009 1.7% 8.2% 78.9% 12.9% 
Guyana 1,295 1.9% 0.8% 75.9% 23.3% 
Honduras 8,548 1.2% 0.6% 50.2% 49.2% 
Indonesia 14,783 0.8% 3.8% 66.8% 29.4% 
Kenya 3,886 2.1% 26.8% 61.0% 12.2% 
Lesotho 3,007 3.2% 9.5% 74.2% 16.4% 
Madagascar 8,293 1.6% 23.9% 69.7% 6.5% 
Malawi 13,159 1.8% 11.1% 77.6% 11.3% 
Maldives 2,810 0.6% 0.4% 83.9% 15.7% 
Mozambique 7,253 2.1% 25.1% 71.2% 3.7% 
Nepal 4,007 1.8% 32.8% 59.4% 7.8% 
Nigeria 16,056 2.5% 44.7% 51.3% 4.0% 
Rwanda 6,161 1.3% 20.1% 76.3% 3.6% 
Senegal 7,721 1.8% 21.4% 74.0% 4.6% 
Sierra Leone 3,131 2.8% 23.0% 74.0% 3.0% 
Tanzania 5,159 1.6% 25.9% 66.9% 7.2% 
Timor-Leste 5,815 1.5% 32.9% 65.1% 2.0% 
Uganda 4,643 1.7% 20.9% 70.8% 8.3% 
Zimbabwe 4,230 1.7% 9.9% 69.6% 20.5% 

1 Percentages are unweighted. 
2 Albania, Armenia, Bolivia, Cambodia, Colombia, Egypt, Guyana, Honduras, Indonesia, Maldives. 
3 Bangladesh, Madagascar, Malawi, Nepal, Rwanda, Senegal, Tanzania, Timor-Leste, Uganda. 
4 Burkina Faso, Burundi, Ethiopia, Ghana, Kenya, Lesotho, Mozambique, Nigeria, Sierra Leone, 
Zimbabwe. 
5 Percentages are weighted. 
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Table 4.3: Adjusted relationship between reproductive and maternal health continuum of care 
utilization and neonatal mortality, overall and stratified by neonatal mortality level. 

 All countries 
(n=188,087) 

Low NMR1 

(n= 50,303) 
Moderate NMR2 

(n= 91,839) 
High NMR3 

(n= 45,945) 
 AOR (95% CI) 4 AOR (95% CI) 4 AOR (95% CI) 4 AOR (95% CI) 4 
No services 1.00 1.00 1.00 1.00 
1-2 services 0.90 (0.81, 0.99) 0.55 (0.38, 0.81) 0.87 (0.77, 0.99) 0.98 (0.83, 1.15) 
3 services 0.61 (0.52, 0.73) 0.34 (0.23, 0.53) 0.58 (0.44, 0.75) 0.85 (0.61, 1.20) 

Bold indicates p<0.05 
1 Albania, Armenia, Colombia, Egypt, Honduras, Indonesia, Maldives. 
2 Bangladesh, Bolivia, Burkina Faso, Cambodia, Ghana, Guyana, Kenya, Madagascar, Malawi, Nepal, 
Rwanda, Senegal, Tanzania, Timor-Leste, Uganda. 
3 Burundi, Ethiopia, Lesotho, Mozambique, Nigeria, Sierra Leone, Zimbabwe. 
4 Adjusted for household wealth quintile, urban/rural residence, maternal education, maternal age at 
birth of most recent child, parity and country fixed effects. 
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Table 4.4: Adjusted relationship between reproductive and maternal health continuum of care 
utilization and neonatal mortality, overall and stratified by neonatal mortality level. 

 All countries 
(n=188,087) 

Low NMR1 

(n= 50,303) 
Moderate NMR2 

(n= 91,839) 
High NMR3 

(n= 45,945) 
 AOR (95% CI) 4 AOR (95% CI) 4 AOR (95% CI) 4 AOR (95% CI) 4 
No services 1.00 1.00 1.00 1.00 
Pre-pregnancy 
contraception 
only 

0.97 (0.78, 1.22) 0.62 (0.31, 1.26) 0.79 (0.58, 1.07) 1.43 (0.998, 
2.06) 

≥4 ANC visits 
only 0.68 (0.59, 0.80) 0.35 (0.19, 0.66) 0.66 (0.54, 0.82) 0.77 (0.61, 0.96) 

SBA only 1.12 (0.99, 1.28) 0.76 (0.49, 1.19) 1.08 (0.92, 1.27) 1.18 (0.94, 1.49) 
Pre-pregnancy 
contraception 
and ≥4 ANC 
visits only 

0.86 (0.65, 1.15) 0.40 (0.19, 0.87) 0.88 (0.60, 1.30) 0.99 (0.61, 1.62) 

Pre-pregnancy 
contraception 
and SBA only 

1.26 (1.05, 1. 52) 1.07 (0.67, 1.69) 1.09 (0.85, 1.39) 1.18 (0.76, 1.84) 

≥4 ANC visits 
and SBA only 0.84 (0.74, 0.96) 0.46 (0.31, 0.70) 0.81 (0.69, 0.96) 0.99 (0.81, 1.22) 

Pre-pregnancy 
contraception,  
≥4 ANC visits 
and SBA 

0.62 (0.52, 0.75) 0.34 (0.22, 0.52) 0.59 (0.45, 0.77) 0.89 (0.63, 1.25) 

Bold indicates p<0.05 
1 Albania, Armenia, Colombia, Egypt, Honduras, Indonesia, Maldives. 
2 Bangladesh, Bolivia, Burkina Faso, Cambodia, Ghana, Guyana, Kenya, Madagascar, Malawi, Nepal, 
Rwanda, Senegal, Tanzania, Timor-Leste, Uganda. 
3 Burundi, Ethiopia, Lesotho, Mozambique, Nigeria, Sierra Leone, Zimbabwe. 
4 Adjusted for household wealth quintile, urban/rural residence, maternal education, maternal age at 
birth of most recent child, parity and country fixed effects. 
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APPENDIX 

 

Appendix Table 4.1: Individual reproductive and maternal health service utilization frequencies for 
most recent pregnancy in the past five years. 

 

No 
services 

Pre-
pregnanc
y contra-
ception 

only 

≥4 
ANC 
visits 
only 

SBA 
only 

Pre-
pregnancy 

contra-
ception and 

≥4 ANC 
visits only 

Pre-
pregnancy 

contra-
ception 

and SBA 
only 

≥4 
ANC 
visits 
and 
SBA 
only 

Pre-
pregnanc
y contra-
ception,  
≥4 ANC 

visits 
and SBA 

Total1 20.4% 3.1% 9.6% 15.3% 2.0% 4.1% 31.5% 14.0% 
Neonatal 
mortality 
level1  

       

Low NMR2 4.2% 1.8% 3.9% 7.1% 2.2% 4.3% 43.8% 32.8% 
Moderate 
NMR3 21.6% 4.1% 10.6% 21.4% 2.0% 5.0% 27.6% 7.8% 
High NMR4 35.7% 2.5% 13.9% 12.2% 2.0% 2.1% 25.6% 6.0% 
Country5         
Albania 0.7% 0.0% 0.0% 30.8% 0.0% 1.4% 63.1% 4.0% 
Armenia 0.1% 0.0% 0.0% 4.7% 0.0% 0.4% 83.3% 11.5% 
Bangladesh 32.8% 27.9% 4.7% 8.4% 5.2% 7.1% 6.6% 7.2% 
Bolivia 14.3% 0.6% 9.0% 10.9% 1.2% 2.0% 43.8% 18.3% 
Burkina 
Faso 22.1% 0.5% 4.5% 40.1% 0.1% 3.7% 26.2% 2.8% 
Burundi 25.7% 1.9% 9.1% 35.4% 0.6% 3.5% 21.1% 2.7% 
Cambodia 15.6% 2.3% 6.9% 18.9% 1.3% 3.6% 42.6% 8.9% 
Colombia 1.3% 0.6% 1.4% 4.7% 0.9% 3.7% 40.0% 47.4% 
Egypt 7.0% 5.8% 4.1% 10.4% 3.6% 10.0% 32.9% 26.3% 
Ethiopia 64.3% 10.8% 9.7% 3.7% 2.6% 2.0% 3.7% 3.4% 
Ghana 8.2% 0.9% 12.0% 9.1% 2.0% 1.8% 53.1% 12.9% 
Guyana 0.8% 0.1% 3.0% 6.6% 0.8% 1.0% 64.4% 23.3% 
Honduras 0.6% 0.4% 1.1% 5.6% 0.7% 4.6% 37.9% 49.2% 
Indonesia 3.8% 1.5% 6.5% 3.9% 3.5% 2.1% 49.3% 29.4% 
Kenya 26.8% 6.5% 13.3% 12.5% 4.9% 5.9% 18.0% 12.2% 
Lesotho 9.5% 2.0% 10.4% 11.8% 3.9% 4.5% 41.5% 16.4% 
Madagascar 23.9% 1.8% 12.1% 21.8% 1.3% 2.8% 29.9% 6.5% 
Malawi 11.1% 4.0% 6.4% 26.7% 2.7% 12.2% 25.6% 11.3% 
Maldives 0.4% 0.0% 3.4% 1.8% 0.3% 0.2% 78.2% 15.7% 
Mozambique 25.1% 0.5% 15.9% 21.6% 0.8% 1.5% 30.9% 3.7% 
Nepal 32.8% 5.0% 13.5% 10.1% 3.8% 1.8% 25.2% 7.8% 
Nigeria 44.7% 0.5% 15.5% 5.0% 1.0% 0.4% 28.9% 4.0% 
Rwanda 20.1% 1.5% 5.8% 37.1% 0.7% 5.9% 25.4% 3.6% 
Senegal 21.4% 0.7% 10.8% 24.4% 0.5% 2.2% 35.4% 4.6% 
Sierra Leone 23.0% 0.6% 32.6% 8.1% 1.2% 0.4% 31.1% 3.0% 
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Appendix Table 4.1: continued 

 
No 

services 

Pre-
pregnancy 

contra-
ception 

only 

≥4 
ANC 
visits 
only 

SBA 
only 

Pre-
pregnancy 

contra-
ception and 

≥4 ANC 
visits only 

Pre-
pregnancy 

contra-
ception and 
SBA only 

≥4 
ANC 
visits 
and 
SBA 
only 

Pre-
pregnancy 

contra-
ception,  
≥4 ANC 
visits and 

SBA 
Tanzania 25.9% 4.0% 13.3% 20.4% 2.3% 6.6% 20.3% 7.2% 
Timor-Leste 32.9% 0.8% 31.6% 10.5% 1.3% 0.6% 20.4% 2.0% 
Uganda 20.9% 3.3% 12.5% 21.8% 2.0% 5.6% 25.7% 8.3% 
Zimbabwe 9.9% 6.0% 8.9% 10.0% 8.0% 8.1% 28.7% 20.5% 

1 Percentages are unweighted. 
2 Albania, Armenia, Bolivia, Cambodia, Colombia, Egypt, Guyana, Honduras, Indonesia, Maldives. 
3 Bangladesh, Madagascar, Malawi, Nepal, Rwanda, Senegal, Tanzania, Timor-Leste, Uganda. 
4 Burkina Faso, Burundi, Ethiopia, Ghana, Kenya, Lesotho, Mozambique, Nigeria, Sierra Leone, 
Zimbabwe. 
5 Percentages are weighted. 
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Appendix Table 4.2: Unadjusted relationship between reproductive and maternal health continuum of 
care utilization and neonatal mortality, overall and stratified by neonatal mortality level. 

 All countries 
(n=188,087) 

Low NMR1 

(n=50,303) 
Moderate NMR2 

(n= 91,839) 
High NMR3 

(n= 45,945) 
 OR (95% CI) 4 OR (95% CI) 4 OR (95% CI) 4 OR (95% CI) 4 
No services 1.00 1.00 1.00 1.00 
1-2 services 0.92 (0.84, 1.01) 0.54 (0.38, 0.77) 0.90 (0.80, 1.02) 1.00 (0.87, 1.16) 
3 services 0.61 (0.51, 0.72) 0.34 (0.23, 0.50) 0.57 (0.44, 0.74) 0.85 (0.62, 1.17) 

Bold indicates p<0.05 
1 Albania, Armenia, Colombia, Egypt, Honduras, Indonesia, Maldives. 
2 Bangladesh, Bolivia, Burkina Faso, Cambodia, Ghana, Guyana, Kenya, Madagascar, Malawi, Nepal, 
Rwanda, Senegal, Tanzania, Timor-Leste, Uganda. 
3 Burundi, Ethiopia, Lesotho, Mozambique, Nigeria, Sierra Leone, Zimbabwe. 
4 Adjusted for country fixed effects, but no covariates. 
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Appendix Table 4.3: Unadjusted relationship between reproductive and maternal health continuum of 
care utilization and neonatal mortality, overall and stratified by neonatal mortality level. 

 All countries 
(n=188,087) 

Low NMR1 

(n=50,303) 
Moderate NMR2 

(n= 91,839) 
High NMR3 

(n= 45,945) 
 OR (95% CI) 4 OR (95% CI) 4 OR (95% CI) 4 OR (95% CI) 4 
No services 1.00 1.00 1.00 1.00 
Pre-pregnancy 
contraception 
only 

0.93 (0.75, 1.17) 0.63 (0.31, 1.27) 0.75 (0.55, 1.02) 1.37 (0.95, 1.97) 

≥4 ANC visits 
only 0.69 (0.60, 0.80) 0.35 (0.19, 0.65) 0.67 (0.54, 0.83) 0.77 (0.62, 0.96) 

SBA only 1.16 (1.03, 1.31) 0.78 (0.50, 1.21) 1.12 (0.97, 1.31) 1.21 (0.97, 1.51) 
Pre-pregnancy 
contraception 
and ≥4 ANC 
visits only 

0.83 (0.63, 1.10) 0.39 (0.18, 0.83) 0.85 (0.58, 1.25) 0.94 (0.58, 1.53) 

Pre-pregnancy 
contraception 
and SBA only 

1.23 (1.02, 1.47) 1.09 (0.70, 1.71) 1.05 (0.83, 1.34) 1.14 (0.74, 1.76) 

≥4 ANC visits 
and SBA only 0.88 (0.78, 0.98) 0.47 (0.33, 0.68) 0.85 (0.73, 0.99) 1.02 (0.86, 1.21) 

Pre-pregnancy 
contraception,  
≥4 ANC visits 
and SBA 

0.61 (0.52, 0.72) 0.34 (0.23, 0.50) 0.57 (0.44, 0.74) 0.86 (0.63, 1.19) 

Bold indicates p<0.05 
1 Albania, Armenia, Colombia, Egypt, Honduras, Indonesia, Maldives. 
2 Bangladesh, Bolivia, Burkina Faso, Cambodia, Ghana, Guyana, Kenya, Madagascar, Malawi, Nepal, 
Rwanda, Senegal, Tanzania, Timor-Leste, Uganda. 
3 Burundi, Ethiopia, Lesotho, Mozambique, Nigeria, Sierra Leone, Zimbabwe. 
4 Adjusted for country fixed effects, but no covariates. 
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CHAPTER 5: 

Conclusion 

 

As a body of work, these findings reveal limited utilization of the reproductive and 

maternal health continuum of care (RMH CoC) despite indications of its importance.  The 

case study of Bangladesh highlights that serial utilization of, and retention within, the 

reproductive and maternal health services assessed is uncommon, and is further compromised 

by social inequities, with the poorest women being least likely to report both any care and 

serial utilization of services along the RMH CoC.  Where serial utilization exists, it is more 

likely to be limited to services within a particular life stage (reproductive or maternal).  

Globally, although serial utilization of reproductive and maternal health services is generally 

very low, that utilization reduces the odds of neonatal mortality. These findings build upon 

prior work in this area by (1) offering an individual continuum approach to analysis, rather 

than service-specific or composite measures [1-3], (2) contextualizing linkages between 

reproductive and maternal health services within a continuum of care [4-11], and (3) assessing 

health outcomes in relation to that serial utilization in national health systems contexts rather 

than by examining individual interventions [12-21] or mathematical modeling/expert opinion 

derived from studies in controlled research settings [4, 12, 19, 22]. 

There are several direct implications for programs and policies based on this work.  

First, it is clear that programs attempting to implement the continuum of care should apply this 

approach to their metrics of success.  Cross-sectional coverage estimates of individual health 

services generally paint an overly optimistic view of coverage at the individual level [23, 24], 

and fail to identify key drop-offs (and inequities within those drop-offs) within the continuum 

that require increased attention.  
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Second, identifying relationships between services along the RMH CoC is an 

opportunity to leverage existing synergies.  Focusing efforts to increase service utilization on 

the earlier, rather than subsequent, components of those synergies along the continuum may 

increase serial utilization with a minimum expenditure of additional resources.  Examining 

these cross-service relationships also highlights potential gaps across life stages, remediation 

of which will be contingent on the specific national contexts in which they exist.  Identifying 

these linkages and gaps, in tandem with known drop-off points, will inform more strategic 

allocation of limited resources for reproductive and maternal health [25], by mitigating missed 

points of contact where they most prevalent, and by placing increased focus on building cross-

service synergies where they are lacking.   

Third, low retention and inconsistent relationships across the RMH CoC indicate a 

need for increased efforts to translate the continuum of care approach into programmatic 

pathways, rather than abstract, high-level policies.  Early engagement and retention along the 

RMH CoC requires facilitated linkages between services at the community and facility level to 

help women understand the importance of sustained care, and to remove barriers to access and 

utilization, recognizing that those barriers may vary across services.   

Finally, the variability seen in the relationship between RMH CoC utilization and 

neonatal mortality across national neonatal mortality levels suggests that point of contact 

service metrics may be a crude measure to use when attempting to relate service utilization to 

changes in health outcomes.  While it may not be realistic to comprehensively assess the 

quality and components of these points of contact metrics within national surveys, 

governments would benefit from implementing routine assessments of these factors within 

their health management information systems.  The results of this monitoring would inform 

our understanding of how variable the meaning of a service such as “skilled birth attendance” 
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is across different settings, would potentially allow for longitudinal tracking of individuals 

across services, and would enable governments to identify and subsequently address 

weaknesses therein.    

These implications should be interpreted within the context of the limitations of this 

dissertation.  The juxtaposition of Bangladesh’s successes in health outcomes and challenges 

in coverage and equity [26] make it an important setting in which to examine RMH CoC 

utilization, but the results are not intended to be representative of other countries.  All three 

papers rely on self-reported data, and are therefore subject to recall and social desirability bias.  

Measurements of the RMH CoC were limited by both what was collected within Demographic 

and Health Surveys, and the quality of that data.  Despite these constraints, however, the data 

sources used are the most broadly representative measures of health service utilization 

collected in countries in this sample, and offer insights into RMH CoC utilization that are 

unavailable elsewhere.   

There is a great need, and great opportunity, for further research in this arena.  While 

the case study of Bangladesh offered interesting and relevant findings, broadening the 

exploration of serial utilization of services along the continuum of care to regional and global 

contexts will provide more generalizable conclusions regarding the current status of coverage 

and retention along the RMH CoC, as well as commonalities and differences in linkages 

between services across different countries.  Similarly, expanding the global study of the 

association between continuum of care service utilization and neonatal mortality to look at 

more distal health outcomes, including post-neonatal and child mortality, would allow for a 

more complete understanding of these relationships within national health systems contexts.  

Both of these analyses would allow for the expansion of the RMH CoC into the reproductive, 
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maternal, newborn and child health continuum of care, thereby offering a more comprehensive 

perspective on service utilization and the implications thereof for women and their children. 

  The deadline for achieving the Millennium Development Goals (MDGs) is nearing, 

and a minority of the countries with the greatest burden of maternal and child deaths are on 

track to meet the global goals for mortality reduction set forth therein [27, 28].  This is a 

public health struggle that will clearly extend beyond 2015, and that will require a restructured 

approach to combat more effectively.  Programs and policies that are therefore more 

strategically targeted to leverage diminishing resources [25] for the greatest benefit will 

become increasingly important.  This examination of utilization of the reproductive and 

maternal health continuum of care model in national health systems contexts’ offers policy 

makers and program managers a better understanding of the ways in which women are 

currently using the continuum of care, as well as how that utilization quantitatively relates to 

neonatal mortality.  It is clear that the majority of women examined are not in fact utilizing the 

RMH CoC as a continuum, and that greater attention towards early adoption, continuity and 

retention are needed.  Discussions on the best ways to address these gaps are critical 

components of the post-2015 development agenda as part of ongoing efforts to improve the 

health of women and children globally. 
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