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Abstract 
 

Prenatal Referrals, Access and Quality in the Public Health  
Sector of Two Mexican States 

 
By 

 
Lisa Marie DeMaria 

 
Doctor of Public Health 

 
University of California, Berkeley 

 
Professor Hector Rodriguez, Chair 

 
Over half of all births in Mexico are attended in the public health care system. Prenatal care for 
these women is overwhelmingly at the primary healthcare clinics staffed by general practice 
physicians, medical residents, and in a few instances, professional midwives. Access to specialty 
care for those women who need it is dependent on the effective functioning of the referral 
system.  
 
This dissertation seeks to understand the functioning of referral systems, the quality of care 
provided to women with obstetric-related referrals and aspects of care coordination to 
facilitate care of referred patients using a mixed methods study of a network of public health 
primary care clinics and secondary-level hospitals in Oaxaca and Guerrero, two of the poorest 
Mexican states.  
 
Chapter 1 found that having insurance coverage, in this case, the public health insurance 
coverage Seguro Popular, led to greater odds of referral and therefore presents a policy 
solution to help break down barriers to accessing specialty care. Chapter 2 assessed the quality 
of care delivered in the prenatal period, measured as the proportion of screenings and 
preventive care actions carried out. No significant difference in the quality of care delivered 
was observed between referred and non-referred women. Chapter 3 assessed the change in 
visit-level quality of care pre- and post-referral for referred versus non-referred women. We 
found significant declines in quality of care over time in both referred and non-referred women, 
with referred women experiencing a significantly greater decline than their non-referred 
counterparts. Qualitative data highlight areas of process losses and potential gains with 
referred women and shared prenatal care between primary care providers and specialists.  
 
While the referral system elements of physical infrastructure and human resources tend to be a 
focus of initiatives to strengthen systems in resource-constrained settings, failing to strengthen 
care coordination hamper the development of strong referrals systems that can successfully 
care for women who require access to more specialized care.
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Introduction 
 

In Mexico, the gains in reducing the maternal mortality ratio (MMR) seen in the 1970s and 
1980s slowed in the 1990s and 2000s. In 1990 the MMR registered 89 deaths per 100,000 live 
births nationwide, dropping to 59.9 in 2002 and even rising slightly to 62.2 in 200910. More 
recently, however, the MMR reduced significantly to 38/100,00011. While an important 
decrease for Mexico, this is still a figure that is much higher than in other countries sharing 
Mexico’s level of economic and social development12. Additionally, it masks important intra-
country variation. While the wealthier northern states have MMRs below the national average 
(such as Nuevo Leon 18.6) the poorest states, such as Oaxaca and Guerrero have MMRs 
between 50 and 60.  
 
The Mexican health system network is an integrated system comprised of primary health care 
centers, and general and specialty hospitals. Yet merely increasing geographic access and 
availability of institutional labor and delivery care have not necessarily translated into quality 
obstetric services. As in other countries, obstetric care in Mexico is plagued by sub-optimal 
quality of care, due in part to an ineffective referral system that overburdens hospitals with 
patients who do not need specialty care, while ineffectively caring for those with acute cases, 
the lack of specialists, and limited coordination and communication between referring and 
receiving health clinics. 
 
Most research has focused on the access aspect of the referral; namely looking at strategies to 
increase access to transportation—mostly through programs to overcome financial barriers to 
transportation—or to overcome socio-cultural barriers of sending a woman on to higher level 
care once a problem has been identified. However, maternal care for complicated cases that 
require care across the levels of health facilities has yet to be assessed from the perspective of 
how efficiently and effectively the referral process is performing. Indeed, the referral process 
seems to break down for critical care cases. Of the maternal mortalities occurring in Mexico, 
nearly one-third of women who die in childbirth had sought care at two or more health care 
facilities during labor and experienced delays in transportation between medical units of 
obstetric emergencies.12  
 
Only recently has the supply-side of referrals—that is, the quality of care and the 
responsiveness of the referrals system—become a focus of research and intervention18,25. 
Indeed the traditional focus on patient-side delays to care can mask important aspects 
regarding lacunae in quality of care in the provision of emergency obstetric care5. These 
lacunae include: ineffective processes and protocols in place for referrals; incomplete referral 
services (e.g., lack of established transportation plan); and inefficiencies in referral process 
(e.g., the closest hospital geographically may not be one with appropriate services).  
 
Maternal and neonatal mortalities are the immediate and most visible outcomes of ineffective 
referral systems. Yet the gravity of ineffective referral systems is also reflected in the 
unnecessary strains they place the health system. One conclusion of a review of studies of the 
referral process is that providers in referral hospitals often receive referrals for obstetric 
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emergencies in extremely serious condition with a poor prognosis even in the best of hands6.  
Over-referrals also exist: women without a clear medical indication for referral are also arriving 
at their hospitals and causing overcrowding and overburdening staff, and using important 
resources that should be reserved for women in true need of specialized care6.  These over-
referrals could be due in part to incorrect diagnosis on the part of the provider and to self-
referral by women who prefer to deliver at the hospital9.  
 
This dissertation seeks to understand the functioning of referral systems, the quality of care 
provided to women with obstetric-related referrals and the association of tools to facilitate 
referrals with the outcomes of referred patients. I use a sequential, mixed methods approach to 
assess the quality of care for obstetric referrals within the network of primary care clinics and 
secondary-level hospitals in two of the poorest Mexican states. Hypothesis testing will be used 
to assess how multiple factors—including patient, provider, and health system characteristics—
intervene to affect referrals to specialty care, referral processes, quality of care and its 
relationship to the care coordination required for managing referrals; qualitative analysis will 
characterize the elements of effective referral systems.  
 
Specifically, this dissertation explores the following questions:  

• What is the influence of socio-demographic characteristics, insurance coverage, and 
obstetric risk on the likelihood of referral from primary care clinics to specialty obstetric 
services in the prenatal period? 

• What is the relationship between quality of prenatal screening and preventive services, 
and referral to specialty obstetric care? 

• How does visit-level quality of care change over time for referred women, compared to 
non-referred women? What are some of the potential facilitators and barriers to care 
coordination for obstetric referrals?
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Chapter 1  Socioeconomic and Clinical Factors Associated with 
Appropriate and Inappropriate Referrals for Specialty Prenatal Care in 
the Public Health System of Two Mexican States  

 
 

Introduction 
 
The Millennium Development Goals and the subsequent Sustainable Development Goals aim to 
increase skilled attendance at birth and reduce the maternal mortality rates. Moving women 
into the health system for prenatal and labor and delivery care has been viewed as an 
important strategy to achieve these goals. As of 2015, 49% of deliveries in low and middle-
income countries take place in a health care institution.1 Additionally, from 1990 to 2015 
maternal mortality decreased by 44%.  This is partially attributable to a greater proportion of 
women receiving prenatal care the majority of whom are being followed over a greater 
duration of their pregnancy; 42% of all pregnant women worldwide now receive at least four 
prenatal visits.1 Much of this care in low and middle-income countries (LMICs) is delivered by 
general practice physicians, nurses or midwives at the primary care level.  
 

As more women gain improved access to prenatal care, and with greater utilization of services 
during subsequent pregnancies, there will be increased pressure on existing referral 
mechanisms and follow-up protocols to assure access to specialized care within the healthcare 
system. The challenge is how to link high-risk women with specialist obstetricians and 
gynecologists, who in Mexico and other resource-constrained settings, generally are found only 
at the general and/or specialty hospitals and not at primary care levels. Few studies have 
explored referral processes for specialized obstetrical care and their strengths or weaknesses.  
 
The Mexican public health system is comprised of primary health care clinics each of which has 
a designated referral hospital. These referral hospitals then refer to tertiary level hospitals, if 
the clinical presentation of the case requires more advanced specialty care. Providers at the 
primary care level are the gatekeepers to higher level specialty care. Management of referrals is 
a process and requires coordination of care teams over time and geography. To facilitate this 
process, Mexico has in place norms and protocols, of which the referral and counter-referral 
format is the centerpiece.  
 
In recent years, there has been much focus on implementing basic and advanced emergency 
obstetric care (EmOC) in developing country settings as a critical strategy to improve the quality 
of maternal care and reduce maternal mortality2. According to the EmOC framework, basic 
emergency care can and should be delivered by skilled birth attendants in primary care settings. 
Advanced emergency obstetric care requires linking patients to secondary or tertiary hospitals 
where surgical services for cesarean section, hysterectomy, blood transfusion can be 
performed. Yet, the EmOC framework takes a curative approach to the problem, focusing on 
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managing emergencies, and neglects the preventive aspects of addressing problems during the 
prenatal period before they become more acute closer to delivery. Furthermore, this 
emergency framework focuses heavily on inputs, and does not consider the need for 
coordination between levels of health care to address potential problems in the prenatal 
period. There is little discussion in the literature as to how to handle complex obstetrical cases 
in resource-constrained settings that require transfer to a more specialized center during the 
prenatal period. 
 
The need for an effective referral system for obstetric care, including for women in the prenatal 
period, has been highlighted by the WHO, the Interamerican Development Bank, the 
Mesoamerican Health Initiative and other organizations working in maternal health.3-5 Thus 
arises the question:  How do health systems best make use of referral systems to transfer 
women from one level of care to the next when obstetric comorbidities or complications arise 
that surpass the primary clinic or hospital’s response capacity and expertise?  These women 
require prompt diagnosis and identification of their complications, immediate care within the 
reach of that clinic, and effective communication with swift transfer to a facility equipped with 
the resources and specialists required for their care.     
 
This exploratory study has two main aims. First we seek to describe characteristics of obstetric 
referrals, including the reasons that women are referred to higher level health facilities in the 
prenatal, intrapartum and post-partum periods in Mexico. Second we aim to identify those 
socio-economic and clinical factors that can influence whether or not a woman needing 
specialized care is referred on to the next level of care through hypotheses testing.  
 
Referrals from primary to specialty care have been documented as a process with unique 
challenges and in which the social determinants that affect access to primary care also 
contribute to whether or not a woman is referred13,14. There is evidence that socio-economic 
factors such as education levels, marital status and age can influence whether or not a woman 
accesses care.6-8 Furthermore, financial protection, such as that provided by universal health 
insurance, has been shown to improve access to care.9 Clinical factors, namely co-morbidities 
diagnosed in the prenatal period and women whose characteristics put them in the high 
obstetric risk category, should be cared for by an obstetric specialist.10,11 Yet the majority of 
these studies focus on how these factors improve access to primary care, but do not assess how 
they can affect a patient’s abilities to move through the system to access higher level, specialty 
care, when and if needed. Thus, we seek to investigate two main hypotheses. 
 

H1: Women of higher socio-demographic characteristics, with coverage by the 
government universal health insurance program Seguro Popular, and higher obstetric 
risk will be more likely to be referred to specialty obstetrical services. 
 

Provider characteristics and clinic level characteristics also have been shown to contribute to 
whether or not a patient is referred.15 General practice physicians, who are conventionally the 
lead care provider at Mexican primary health care clinics, have limited training in obstetrics, 
while professional midwives in Mexico have been shown to have higher levels of obstetric 
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competencies and skills.16,17 As a result, we would hypothesize that clinics with a general 
practice physician would be more likely to refer patients than those with a midwife.  
 

H2: Women receiving primary care at clinics with general practice physicians will more 
likely be referred than women attending clinics where midwives provide the majority of 
the referrals.  

 
Some referrals are not indicated based on the diagnoses and information contained in the 
clinical chart. Inappropriate referrals can occur because of lack of coordination between the 
hospital and the clinic, providers may be more likely to refer women on to the next level of care 
if the woman has had limited prenatal care   
 

H3: Women with high risk obstetric profile, and women receiving care in clinics with 
midwives will increase the odds of appropriate referral. 
 

Methods 
This secondary analysis assesses prenatal care delivered at the clinic level and referrals from the 
clinic to the hospital level during 2009-2010 in the Mexican public health system using data 
obtained from a study of the provision of intrapartum care in rural primary care clinics located 
across two of the poorest and high need states of the Mexican public health system in terms of 
maternal mortality and other health system performance indicators, Guerrero and Oaxaca18.  
 
Patient and encounter-level information from the participating primary care clinic were 
collected from a diverse range of electronic and paper-based sources for the “Incorporation of 
alternative providers (IAP) for obstetric care in rural health clinics in Oaxaca and Guerrero” 
study, a cluster randomized controlled trial that assessed the efficacy of including professional 
midwives and obstetric nurses in rural primary care clinics (intervention clinics) compared to 
usual care provided primarily by physicians18.  
 

Site Selection and Description  
The primary health clinics included in the IAP study met the following inclusion criteria: 
belonged to the Mexican public health system (the Secretaría de Salud, SSA), attended greater 
than 25 deliveries in the past year, had the basic equipment and supplies necessary to attend 
deliveries, and were located within 1-2 hours of driving distance to the closest referral hospital.  
 
Twenty-eight primary care clinics in the two states were identified as meeting the inclusion 
criteria and all were included in the study. All but one of the health care clinics had one health 
team assigned to it (comprised of a physician, nurse and social worker). One clinic had two 
health care teams. In Oaxaca, the sample comprised eighteen primary care clinics (of which 
nine were intervention and nine control). In Guerrero, we included ten primary care clinics 
(four intervention and six control). A total of 2,254 pregnant women were registered at the 
health clinics and met the study inclusion criteria of having an estimated delivery date during 
the period of the study. Of these 2,053 sought prenatal care at one of the study clinics. The 
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analytic sample includes 1,842 women for whom prenatal visit records and socio-economic 
data are available from one the 28 primary health care clinics in the two states.  
 

Data Collection Instrument 
Clinical data were abstracted from patient charts at the clinic by trained and standardized 
nurses at the regional level using a computer-based program developed specifically for the 
study to code the chart abstraction process. The computer interface ensured the prompt 
capture of medical record data from the treating facility as the program incorporated input 
ranges and consistency checks it reduced error and enabled verification of outlier data in real 
time. Administrative data on productivity for 26 of the 28 clinics in the study (data were 
unavailable for two of the clinics) were collected the state Secretary of Health Information 
System, and compiled by semester in an excel format. 
 

Study Measures 

Dependent variable 
The outcome variable of interest was obstetric referral defined as a referral to the next level of 
care at any point in the prenatal, intrapartum or post-partum period (post-partum defined as 
40 days post-delivery). Women were identified as having been referred in one (or more) of 
three time periods—prenatal, intrapartum or postpartum. We classified women as having been 
referred in the prenatal period if there was an indication in at least one of her prenatal visits 
that she was referred on to the next level of care. A total of 703 women (38.2% of the sample) 
were referred and the vast majority of referrals occurred in the prenatal period (637; 90.6%); 
only 17 and 45 referrals were made in the intrapartum and postpartum periods, respectively. 
Dummy variables were constructed for referrals in each of the three time periods. These 
variables were then collapsed in a dummy variable that identified the woman was referred in 
any of the three time periods Detailed information about these referrals can be found in tables 
3a-3c. For regression analyses, the referral outcome measure is defined as a referral in the 
prenatal period.  
 

Independent variables 
The Aday-Anderson conceptual model provides a useful framework for identifying the factors 
that we hypothesize as influencing whether or not a woman is referred on for care19. 
Predisposing factors, such as higher education, being married or in a common law relationship 
and not identifying as indigenous, are all hypothesized to lead to a greater chance of referral. 
For this analysis education was measured categorically as having no education, primary school, 
middle school or high school or greater.  Marriage status was coded as a binary variable with 
women who were married (or in common law arrangement) coded as being married versus 
those who were single, divorced or widowed. Women defined as identifying as indigenous if 
their clinical chart indicated that they spoke an indigenous language in addition to or instead of 
Spanish.  
 
The need for referral was defined by the clinical characteristics of the women in the study, 
which were evaluated as per the clinical chart. For this we used both the obstetric risk format 
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outlined in the Mexican guidelines. At the individual level, age was measured categorically for 
women with 18-35 as the age group without obstetric risk and <18 and  >35 years old as the 
categories that represent potential for higher obstetric risk, as per the Mexican guidelines 10. 
Parity was coded categorically as nulliparous (0), 1-4 and 5 or greater previous births, a 
breakdown that  aligns with the risk assessment categories considered in the national prenatal 
guidelines.10  
 
Clinical appropriateness of referral in the prenatal period was used as another measure of 
need. We reviewed all diagnoses and indications for referral found in the clinical chart and 
assessed which comorbidities or pre-existing conditions warranted actually required specialty 
care available only at the hospital level and which were within the scope of practice of primary 
care physicians or midwives in primary care clinics (see Appendix 1). This determination of 
appropriate and inappropriate referral was made based on the Mexican guidelines for prenatal 
care10 and via a review of all document diagnoses with an obstetrician-gynecologist familiar 
with the Mexican public health care delivery system. A referral was defined as inappropriate if 
the referral diagnosis was for a condition that could have been addressed at the primary care 
level and no additional (necessary) diagnoses were made for that referral. Diagnoses that are 
not cause for referral are urinary tract infections, sexually transmitted infection, vaginitis, less 
than 17 years old, and having an intergensic period of less than 2 years. Given high rates of 
cesarean section in Mexico20, and because clinics were not equipped to handle vaginal births 
after cesarean section (VBAC), women with a prior cesarean section were included in the 
category of appropriate referral.  
 
Using dummy variables, women were classified as having no diagnoses or pre-existing 
conditions beyond that of having a healthy pregnancy; an inappropriate referral (having a 
condition that was within the scope of practice of the primary health care clinic); and 
appropriate referral (having one or more conditions that required care of a specialist at the 
hospital level, but who did not have a cesarean).  
 
Insurance coverage and being a beneficiary of government assistance programs are considered 
enabling factors for potential referrals. Binary variables were also created for beneficiaries of 
the national poverty alleviation program (widely known as Oportunidades, now renamed 
Prospera) and coverage by the universal health care insurance scheme, Seguro Popular, which 
at the time of the study was still being rolled out at a national level.  
 

Data Analysis 
Univariate analyses were carried out to describe the referral process, including moment of 
referral, number and types of indications for referral. 
 
Bivariate analyses examined the association between the predisposing, enabling and need 
characteristics and the outcome, i.e., whether the woman was referred or not. Significance 
tests were conducted using unadjusted regression models to account for the clustering of 
women within clinics. The type of model varied depending on the functional form of the 
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indicator; we used mixed models for continuous variables, mixed effects logistic regression for 
dichotomous outcomes, and mixed effects ordinal regression for categorical variables. 
 
For multivariable analyses, we built a series of models for this analysis that allowed analysis of 
the individual factors, categorized in the Aday-Anderson typology and to allow us to assess the 
effect of clinic-level co-variates. 
 
In the context of the analysis presented here, the multilevel techniques allow estimation of (1) 
the overall relationships between individual factors and odds of referrals across all health clinics 
in the study, (2) the variation between clinics in the odds of referral that cannot be accounted 
for by these factors, and (3) the effect of clinic level predictors on referrals and how this effect 
can vary for different individual (compositional) characteristics.  
 
Model 1: A two-level empty model of patients (level 1) nested within clinics (Level 2) with no 
predictor variables specified in either the fixed or random part of the model. This model 
provides a baseline for comparing the size of contextual variations in referral patters in 
subsequent models. 
 
Model 2: This second model builds on model 1 but adds in the individual level predictors of 
referral. These individual level predictors were added into the model in three successive steps. 
Model 2a adds in the predisposing factors for referral (eduational level, marital status, 
identifying with an indigenous group and education level). Model 2b adds in the “need” factors, 
variables relating to the patient’s obstetric history (age grouped by risk level (<18, 18-35, >35 
years old), parity, appropriate and inappropriate referral). Model 2c adds in the enabling factors 
for referral, variables related to participation in national social welfare programs, namely 
Oportunidades, the national poverty alleviation program and Seguro Popular, the universal 
health insurance scheme.  
 
Model 3: Adds a clinic level indicator of whether or not a midwife was present to Model 2. Since 
the clinics were all of similar size in terms of personnel, we did not control for clinic size. 
 

Model specification 
We assumed that given the conceptual model, the different socio-demographic, obstetric 
history, social assistance and universal health insurance coverage and the clinic level indicator 
of having a midwife present would impact on whether or not a woman was referred.  These 
variables were added in using a stepwise process. Covariates were considered significant at a p-
value of <0.05. 
 
We estimated the odds of referral using a mixed multilevel model to account for clustering of 
the patients within health clinics. Checks for multicollinearity were performed using the “collin” 
function. All data analysis was carried out in Stata v14.0 (College Station, TX). 
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𝑙𝑜𝑔𝑖𝑡{𝑝𝑟(𝑦𝑖𝑗 = 1|𝑥𝑖𝑗)}

=  𝛽0 +  𝛽1𝐼𝑛𝑑𝑖𝑔𝑖𝑗 + 𝛽2𝑀𝑎𝑟𝑟𝑖𝑒𝑑𝑖𝑗 +  𝛽3−5𝐸𝑑𝑢𝑐𝑖𝑗 + 𝛽6−7𝐴𝑔𝑒𝑖𝑗 + 𝛽8−9𝑃𝑎𝑟𝑖𝑡𝑦𝑖𝑗

+ 𝛽10𝐶𝑒𝑠𝑎𝑟𝑒𝑎𝑛𝑖𝑗 + 𝛽11𝐷𝑥𝐼𝑛𝑑𝑖𝑐𝑖𝑗 +  𝛽12𝐷𝑥𝑁𝑜𝐼𝑛𝑑𝑖𝑐𝑖𝑗 + 𝛽13𝑂𝑝𝑜𝑟𝑡𝑢𝑛𝑖𝑑𝑎𝑑𝑒𝑠𝑖𝑗

+ 𝛽14𝑆𝑒𝑔𝑢𝑟𝑜𝑃𝑜𝑝𝑖𝑗 + 𝛽15𝑀𝑖𝑑𝑤𝑖𝑓𝑒𝑗 + 𝜁𝑗  

Wherein: 
The logit is the outcome measure of the odds of being referred. 
Indig is a dummy variable that indicates whether the woman speaks an indigenous language, 

and which serves as a proxy for belonging to an indigenous population. 
Married is a dummy variable that indicated whether the woman is married 
Education stands for the sum of the dummy variables that describe education level of the 

woman with the groups of primary school completed, secondary completed and 
greater than secondary level completed and the comparison group of some primary or 
no education. 

Age stands for the sum of the two terms of the dummy variable for patient age in years (<18 
years and >35 years, with the group 18-35 as the comparison group). 

Parity is the sum of dummy variables of the woman’s parity with 1-4 previous births or 5 or 
more births compared to nulliparous. 

DxIndic is a dummy variable indicating that the woman had a diagnosis that requires specialty 
care, thus indicating the need for a referral. 

DxNoIndic is a dummy variable indicating that the woman had a diagnosis that did not require 
specialty care, thus did not require referral. 

Oportunidades is a dummy variable indicated that the woman is a beneficiary of the national 
poverty alleviation program 

SeguroPop is a dummy variable indicating that the woman is covered by the universal health 
insurance 

Midwife is a dummy variable that indicates the presence of a midwife in the health clinic. 

𝜻𝒋 is the residual for the jth clinic ~𝑁(0, 𝜓 ) 

 

Ethical Issues 
The two original studies were reviewed and approved by the research and Ethical review 
committees of the Mexican National Institute of Public Health (approval #746). The approval for 
the secondary data analysis was granted by the Committee for the Protection of Human 
Subjects at the University of California, Berkeley (#2016-04-8708). 
 

Results 
 

Sample Characteristics  
When looking at the socioeconomic profiles of the patients in the study, we found significant 
differences between referred and non-referred women in terms of level of education and for 
coverage by social programs with greater proportions coverage by Oportunidades or Seguro 
Popular among referred women (Table 1). 
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Description of Referrals  
Table 1-1  Sample Characteristics of Women Receiving Prenatal Care in Public Primary Health Clinics in 
Guerrero and Oaxaca, by referral status 

Item All Women Referred 
Women (at any 
point in time) 

Unreferred 
women 

p-value 
(referred vs. 
unreferred) 

N 1842 637 1205 
 

Socioeconomic Indicators 

Age, mean 23.7 23.3 23.9 0.361 

Indigenous (%)  22.5 17.7 25.0 0.083 

Literate (%) 82.9 85.2 81.7 0.460 

Level of education  
    

None* (%) 9.1 6.4 10.5 <0.001 

Primary completed* (%) 46.2 43.6 47.6 <0.001 

Middle School Completed (%)  32.7 34.9 31.6 0.064 

High School and beyond (%) 12.0 15.1 10.4 <0.001 

Married/Common Law 90.1 89.6 90.1 0.209 

Oportunidades* (%) 30.5 35.6 27.8 <0.001 

Seguro Popular* (%) 61.0 63.4 59.8 <0.001 

*indicates p<0.05. 
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Table 1-2 shows women for whom there is a record of referral during at least one period in the 
prenatal, intrapartum and post-partum continuum of care (e.g. there are women with multiple 
referrals in prenatal period, or who could have been referred in prenatal and intrapartum 
periods). A total of 703 were referred at least once in the prenatal, intrapartum or postpartum 
periods. The vast majority of referrals occur in prenatal period (n=637).  
 
The 637 women who were referred in the prenatal period were, on average at 16.6 (8.1 SD) 
weeks of gestation when they were first referred. While means of transport to get from the 
clinic to the hospital was rarely documented in the patient’s chart, we found that an ambulance 
was only used in 4 cases, and for all remaining cases, the woman either found her own 
transport (using her own car, taxi or bus, n=61) or no information was available. Despite this 
lack of documentation regarding transport, in 41 (5.8%) of the referrals, the patient chart 
indicated that clinic personnel accompanied the woman to the hospital.  
 
There was high variability between the clinics in terms of number of women receiving prenatal 
care, the rates of referral and also the follow up of those referrals with a counter-referral from 
the hospital (Table 3). 
 

Counter-referral information 
We were able to find counter referral information for 161 women (25.3% of those referred), 
meaning the woman went to the hospital for care and returned to the health clinic with a 
format that documented the care received at the hospital. Of these women 25 (15.5%) were 
told by the hospital to return to the hospital for additional care (an additional appointment).  
 

Missed Referrals 
Women with a diagnosis in the prenatal, intrapartum or postpartum period where a referral 
would be indicated were then cross-tabulated with whether or not the woman was referred. 
Less than half (46.8%) of referrals were clinically justified. Furthermore, we found 136 women 
(11.3%) of those who were not referred to have diagnoses in their chart indicative of a clinical 
presentation that warranted specialist care at the hospital level. 
 

Analysis of Hypotheses 
Table 4 presents the results of hypotheses 1 and 2. Models 2a-c present the results for our first 
hypothesis that women on higher socio-demographic characteristics, higher obstetric risk and 
with coverage by the government universal health insurance program will be more likely to be 
referred to specialty obstetric services. Among the predisposing factors, we found that women 
identifying as indigenous were 32% less likely to be referred to the next level of care, holding all 
other covariates constant. Education level and marital status were not associated with referral 
status. 
 
In terms of need, women aged are over 35 years old were significantly more likely to be 
referred, having 1.7 times higher odds of being referred as those who were 18-35 years old. In 
contrast, there was no significant effect on referral status among those less than 18 years old. 
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Patients with a diagnosis in the clinical chart that would require attention by a specialist (that is 
diagnoses listed as a “yes” for referral in Appendix Table 1-6) had an estimated 2.9 higher odds 
of being referred compared to a patient without any diagnosis (or a diagnosis of a normal 
pregnancy). Those with a diagnosis not requiring a referral, were also more likely to be 
referred. Their odds of being referred compared to a patient with no diagnosis in her chart was 
1.7. Women with 1-4 previous births (parity) were 34% less likely to be referred to specialist 
care compared to nulliparous patients. Women with 5 or more previous births were not 
significantly more likely to be referred.  
 
Seguro Popular and Oportunidades, two enabling factors for being referred on to the next level 
of care were also important predictors. Patients with Seguro Popular had 1.63 times the odds of 
being referred while those with Oportunidades had 1.48 higher odds. We looked at the 
interaction of indigenous and Seguro Popular, to assess the protective effect that having Seguro 
Popular can protect against barriers to care for the indigenous population by adding in an 
interaction term, but found no significant results (not included in the model).  
 
Model 3 in Table 4 shows the results of the test of our second hypothesis that women attended 
at clinic with a general practice physician would be more likely to be referred than those 
women at clinics with a professional midwife. Being attended at a clinic staffed with a midwife 
was not significantly associated with referral on to the next level of care.  
 
Checks for collinearity were negative as no variance inflation factor (VIF) was above 1.79 and 
the model yielded a mean VIF of 1.2. 
 
Finally, we calculated the residual interclass correlation and found that for the final model 
(Model 3), 3.8% of the variance not explained by the covariates is between the clinics.  
 
We also looked at the marginal effects by running the same final model using a generalized 
estimating equation (GEE) regression model. While GEE is usually only employed with samples 
with larger numbers of clusters (given the fact that it uses the sandwich estimator) than 
available in this sample, the GEE model yielded similar results of significance of the different 
covariates as the multilevel model, but with slightly attenuated (closer to 1) compared with the 
conditional odds ratios in Table 5 given the low level of variance in the conditional model 
(results not shown). 
 
Two other sensitivity analyses were carried out. First, we identified 5 women from two clinics 
who had a counter-referral format in their chart, indicating that they were referred to the 
hospital for additional care. They did not have any referral indication in their prenatal visit 
charts, however. We coded these five women as being referred, and re-ran the multilevel 
analysis and did not find any changes in either magnitude, direction or significance of the odds 
ratios. Second, we included an additional clinic level variable of number of first time prenatal 
visits attended by that clinic in the semester prior to the start of the data collection for the 
study as a way to control for productivity at the clinic level. Since data were available for only 
26 clinics, the total number of women to be included in the analysis dropped to 1588. 
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Productivity, as measured as the number of first time prenatal visits in the clinics was not a 
significant co-variate and the significance of the other covariates did not change from what is in 
the model reported on in Table 5. 
 
The results of the test of our third hypothesis, that women with a high risk obstetric profile and 
receiving care at a clinic with a midwife will increase the odds of appropriate referral are shown 
in Table 5. We limit the analysis only to those women who were referred to assess the 
likelihood whether or not a referral was clinically appropriate (meaning it was a diagnosis that 
required the consultation of a specialist) or if it was an inappropriate referral, meaning the 
diagnosis was within the scope of practice and resources of the primary health care level. None 
of the covariates at the individual level were significant nor was the clinic level covariate of 
midwife. To further explore this, in addition to allowing for random effects of the clinic, we ran 
a multivariate logistical regression model that included each individual clinic as a fixed variable 
(results not shown), and did not find any significant difference at the clinic level explaining 
whether the woman’s referral was clinically justified or whether she had a condition that could 
be treated at the primary care level. 
 

Discussion  
 
This secondary analysis of referrals during the prenatal period used data from a cluster 
randomized controlled intervention study carried out in the public health sector in two of the 
poorest Mexican states, Oaxaca and Guerrero At the time of the study, these two states had 
some of the highest maternal mortality rates (respectively 76 and 113 per 100,000 live births in 
2011).21 
 
Comprehensive obstetric care requires effectively linking primary health care facilities with 
hospital-level facilities to be effective in reducing maternal morbidity and mortality.22 Yet the 
process of identifying women who should be referred on to specialty care has been little 
studied in low and middle-income settings where women can usually only find this level of care 
at the secondary hospital level or higher in resource-constrained settings, the hospitals in these 
countries are also overburdened and have high patient loads.  
 
These data from 28 public health primary healthcare clinics in Oaxaca and Guerrero states 
indicate widely ranging referral practices. The range of referral rates across the clinics from a 
low of 11% to over 75% in the prenatal period speaks wide variations in approaches to prenatal 
care that cannot be completely attributed to differences in patient characteristics across the 
different clinics.  
 
We hypothesized that a woman’s socio-demographics, obstetric risk and coverage by universal 
health care would affect her likelihood of being referred. We found that of socio-demographic 
characteristics, indigenousness was the only covariate that influenced referral rates with 
indigenous women were less likely to be referred than women who were not identified as 
indigenous. Neither marital status nor education level influenced whether a woman would be 
referred. Obstetric risk played a role, in that women who were nulliparous were more likely to 
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be referred compared to women who had between 1-4 previous births. However, those 
findings were not observed for women of high risk for having a high number of previous births. 
Women with five or more previous births, considered to be high risk by the Mexican norms, 
were not more likely to be referred that those who were not high risk.  
 
Universal health coverage, through programs such as Mexico’s Seguro Popular, are proposed to 
increase effective health coverage. Conceptual frameworks propose that by increasing effective 
coverage and strengthening health systems, mortality can be reduced. Core tenets of universal 
health coverage include strengthening health systems, ensuring affordability of care, improving 
access to quality services, and building capacity.23 Health systems strengthening has been 
increasingly a focus as universal coverage brings more people into the health care delivery 
system and has also been identified as a key strategy to improve maternal mortality rates. 
 
Mexico has endeavored to expand its universal health care program, known as Seguro Popular 
to a wide swath of the population, however, around the time our study was conducted the 
program was still in the process of scaling up and just under 40% of our sample were not 
covered by the program.24 Thus, we were able to assess the impact of having coverage on 
likelihood of referral and found that women with coverage were more likely to be referred, and 
have access to specialty care.  
 
In Mexico, as with many middle-income countries, hospital over-crowding is a strain on the 
health care system. Furthermore, referrals can place a strain on women’s financial and other 
resources, especially for those who live in more rural areas, if she needs to travel to the nearest 
hospital for a consult with a specialist. Therefore it is important to ensure that women are 
referred for conditions that justifiably cannot be attended to at the primary health care level. In 
this analysis we found no discernable explanation given the individual level, or at the clinic level 
covariates available in the dataset. 
 
The continuum of prenatal care, defined and measured as timely and appropriate care 
throughout prenatal, intrapartum and post-partum periods has been studied and quantified in 
a number of settings.25-27 In Mexico the coverage by Seguro Popular has been found to 
increasing this continuum of care26,28. Yet access to specialty care, through referrals is a critical 
element of this continuum that has been little studied, despite calls by the World Health 
Organization (WHO) and others to strengthen referral systems as a key element of improving 
the quality of maternal health services and health systems in general.28   
 
Our third hypothesis looked at the factors that would affect the probability of a referral being 
appropriate. Here none of the measured covariates were positively associated with a referral 
being justified. The results of this analysis also point to issues of quality of care regarding 
referrals. The Mexican public health system uses a risk-assessment, to identify patients who 
may be at higher obstetric risk. We found that nulliparous women, those with a previous 
cesarean section and who were less than 18 years old were more likely to be referred, in 
accordance with norms and guidelines. These same norms provide limited guidance on the 
obstetric comorbidities that should be referred on in the prenatal period, mentioning 
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gestational diabetes, pre-eclampsia. Yet there are a number of comorbidities and diagnoses 
that we collected that present in pregnant women and that are note called out specifically in 
the Mexican norms. We classified these into “appropriate” referrals, that is those diagnoses 
that could not be treated at the primary health care level and that would benefit from the care 
of a specialized physician, namely an obstetrician-gynecologist, calling out previous cesarean 
section as a subset of these “appropriate” referrals, and “inappropriate” referrals, those 
diagnosis that could should generally be cared for at the primary care level. The highest odds of 
referral were for those women who had a diagnosis of a comorbidity that would be justified for 
a referral. Notable, however, is that women with a diagnosis that could successfully be treated 
at the clinic level were still referred on to a higher level of care than women with no diagnosis 
at all in their chart.  
 
Issues of quality of care regarding referrals is not unique to Mexico. Other studies of the 
referral process point to problems with (Honduras), delays in access to care and problems 
related to the quality of medical care of referred women.14,29 There is also evidence that health 
insurance can help ameliorate these problems.30,31 
 
Miller et al. highlight that the move to greater institutional deliveries and higher rates of and 
more intensive prenatal care comes the risk of moving from a paradigm of doing too little to 
one where patients receive “too much too soon.” 32  Too much, too soon includes unnecessary 
use of non-evidence based interventions as well as overuse of established lifesaving 
interventions.32   
 
This tendency to refer women with comorbidities that can be successfully treated at the 
primary care level can potentially lead to this model of “too much, too soon” as well as further 
burden a health system that is already oversubscribed.20 This risk is emerging while the risk of 
doing “too little, too late” endures. Notable in the frequencies of diagnoses are the low rates of 
diagnosis of problems that are known to be more widely spread. In particular, a prospective 
study of pregnant women in Mexico found that 10.2% of women had rates in Mexico, and 
another 9% had glucose intolerance33. Yet in our study population only 5 cases (less than one 
percent) were identified as having a gestational diabetes diagnosis, leading to the conclusion 
that the health system is missing women who would benefit from a consult with a specialist 
during their pregnancy.  
 

Limitations 
We found that a sizeable proportion of women had a recorded diagnosis of “other”. While we 
collected specific data on these “other” diagnoses, we were not able to identify them here due 
to problem with database. The majority of these women with a diagnosis of “other” had more 
than one diagnosis so we were able to classify them as appropriate or inappropriate referrals. 
We were comprehensive in identifying and pre-coded the most common and most important 
diagnoses, but it would be useful to explore these patients as well. We found a number of 
clinics in one area that had as policy to refer all pregnant women in the primary clinic roster on 
to evaluation at the hospital level, and it is likely that a majority of those in the “other” category 
account for these referrals. Second, since we did not have information on drug availability or 
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provider vacations/leaves from the clinic, we cannot assume that all these “non-indicated” 
referrals could and should have been treated at the primary care level. There may indeed be 
some cases where stockouts might prevent from proper care being delivered at the primary 
care level, or the absence of a skilled provider resulted in women being referred on to a higher 
level. Finally, we were looked only at formal referrals that occurred within the structure of the 
public health system. There are informal referrals as well, including accounts of women self-
referring or public health clinic providers referring to private health providers. It is likely that 
other care seeking behaviors and supply and demand of private health services are critical 
factors. Further analysis of the extent to this dynamic would provide additional useful 
information on how women access specialty care in resource-constrained settings.  
 

Conclusions 
Access to specialty care is a challenge in many middle- and low-income countries, given that 
specialists are often scarce and therefore concentrated at the hospital level or in larger cities. In 
this study, we found that having insurance coverage, in this case, the public health insurance 
coverage Seguro Popular, lead to greater odds of referral and therefore could help break down 
barriers to accessing care. It is equally important to ensure that referrals on to higher levels of 
care are done so appropriately, so as to not overuse resources. The current Mexican prenatal 
guidelines do not go into great detail about which diagnoses in the prenatal stage require 
specialist consultation. Health systems should implement clearer protocols and guidelines to 
guide providers regarding the diagnoses requiring specialist consultation, and which could (and 
should) be cared for at the primary care level.  
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Table 1-1  Sample Characteristics of Women Receiving Prenatal Care in Public Primary Health Clinics in 
Guerrero and Oaxaca, by referral status 

Item All Women Referred 
Women (at any 
point in time) 

Unreferred 
women 

p-value 
(referred vs. 
unreferred) 

N 1842 637 1205 
 

Socioeconomic Indicators 

Age, mean 23.7 23.3 23.9 0.361 

Indigenous (%)  22.5 17.7 25.0 0.083 

Literate (%) 82.9 85.2 81.7 0.460 

Level of education  
    

None* (%) 9.1 6.4 10.5 <0.001 

Primary completed* (%) 46.2 43.6 47.6 <0.001 

Middle School Completed (%)  32.7 34.9 31.6 0.064 

High School and beyond (%) 12.0 15.1 10.4 <0.001 

Married/Common Law 90.1 89.6 90.1 0.209 

Oportunidades* (%) 30.5 35.6 27.8 <0.001 

Seguro Popular* (%) 61.0 63.4 59.8 <0.001 

*indicates p<0.05. 

 
  



 19 

Table 1-2 Description of Obstetric Referrals and Indications in Prenatal, Intrapartum and Postpartum 
Periods among Women attended in public health clinics in Guerrero and Oaxaca states 

TOTAL NUMBER OF REFERRALS 703 100 

PRENATAL  N % 

Women referred in Prenatal Period 637 88.1 

Number of referrals per woman recorded  
  

1 491 79.3 

2 96 15.5 

3 27 4.4 

4 3 0.5 

5+ 2 0.3 
Number clinical indications for referral (obtained from medical 
chart) 

 
 

0 546 88.2 

1 57 9.2 

2 13 2.1 

3 3 0.5 

Gestational age at referral, mean (SD) 16.6 (8.1)  
Indications for referral recorded in clinical chart (in order of 

frequency)   
UTI  232 37.5% 
<17 years old 124 20.0% 
Malpresentation 55 8.9% 
Vaginitis 54 8.7% 
Clinical anemia 50 8.1% 
Oligohidramios/Polyhidramios 44 7.1% 
High risk woman 35 5.7% 
Intergenesic period <2 years 33 5.3% 
Preeclampsia 32 5.2% 
Previous cesarean section 32 5.2% 
Threat of premature delivery 29 4.7% 
Cephalopelvic disporportion 29 4.7% 
Labor  28 4.5% 
Pregnancy related hypertension 23 3.7% 
STI 17 2.7% 
<1.45 m tall 10 1.6% 
Socio cultural reasons 7 1.1% 
Placenta previa 6 1.0% 
Gestational diabetes 5 0.8% 
Multiples (twins) 5 0.8% 
Epilepsy 5 0.8% 
Fetal distress 4 0.6% 
Fetal death 2 0.3% 
Slow uterine growth 2 0.3% 
Recurring miscarriages 2 0.3% 
Miscarriage 2 0.3% 
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Headaches, flashes, ringing in ears 2 0.3% 
Placental abruption 2 0.3% 
Pain in upper right quadrant  1 0.2% 
Toxoplasmosis 1 0.2% 
Other 367 59.3% 

Appropriateness of referral   
No comorbidities reported in clinical chart 246 38.6% 
Appropriate referral (excluding previous cesarean section) 153 24.0% 
Inappropriate referral  238 37.6% 

Place of delivery   
Health center 81 12.7% 
Referral hospital 235 36.9% 
Other public or social security hospital (eg. IMSS) 51 8.2% 
Home, traditional midwife, private clinic 63 10.0% 
Not recorded in chart/missing 207 32.5% 

INTRAPARTUM N % 

Women referred in intrapartum period 12 3.4% 
Number Indications for referral    

1 6 50.0% 
2 5 41.7% 
3 1 8.3% 

Indications for referral  
Fetal distress 2  
Meconium 0  
Malpresentation 1  
Maternal fever 1  
Previous C/S 1  
Prolonged rupture of membranes 2  
Labor  2  
Other 8  

POSTPARTUM N % 

Woman referred in postpartuma  38 5.4% 
Immediate (<24 hours) postpartum  7  
Late (24 hours to 7 days) postpartum 33  

Number Indications for referral    
0   
1 11  
2 1  

Indications for referral   
Follow up for prenatal problem 1  
Preeclampsia 1  
Problems with bleeding 1  
Pain 1  
Fever 1  
Other 5  

aTwo women were referred in both immediate and late postpartum periods. 
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Table 1-3 Clinic Level Referral Rates for Pregnant Women Attended at Public Health Clinics in Guerrero 
and Oaxaca 

Clinic ID 

Prenatal 
record 

complete 
Women 
referred Referral Rate 

Counter-
referral format 

located 
Counter-

referral rate 

1 28 3 10.7% 4 133.3% 
2 120 87 72.5% 9 10.3% 
3 39 8 20.5% 0 0.0% 
4 17 11 64.7% 3 27.3% 
5 33 20 60.6% 8 40.0% 
6 20 5 25.0% 0 0.0% 
7 46 15 32.6% 13 86.7% 
8 67 21 31.3% 25 119.0% 
9 55 16 29.1% 16 100.0% 

10 87 46 52.9% 4 8.7% 
11 13 0 0.0% 0 n.a. 
12 24 4 16.7% 0 0.0% 
13 41 11 26.8% 0 0.0% 
14 50 15 30.0% 1 6.7% 
15 103 45 43.7% 2 4.4% 
16 70 20 28.6% 0 0.0% 
17 73 29 39.7% 4 13.8% 
18 69 17 24.6% 5 29.4% 
19 131 56 42.7% 15 26.8% 
20 103 14 13.6% 9 64.3% 
21 252 48 19.0% 14 29.2% 
23 9 4 44.4% 0 0.0% 
25 105 42 40.0% 9 21.4% 
27 2 1 50.0% 0 0.0% 
28 146 44 30.1% 11 25.0% 
30 72 26 36.1% 9 34.6% 
31 38 19 50.0% 0 0.0% 
32 29 10 34.5% 0 0.0% 
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Table 1-4 Multilevel Logit Model for Odds of Being Referred in the Prenatal Period Among Women 
Receiving Care at Public Health Clinics in Guerrero and Oaxaca, OR [95% CI] 

 
(1) (2a) (2b) (2c) (3)  

Null Model Predisposing 
Factors 

Need Factors Enabling Factors Clinic-level 
variable    

Intercept 0.50*** 0.33*** 0.27*** 0.18*** 0.18***  
[0.38, 0.66] [0.19,0.58] [ 0.15, 0.50] [0.09, 0.34] [0.09, 0.36] 

Indigenous 
 

0.75 0.70 0.67* 0.68*   
[0.53,1.06]  [0.49, 1.00] [0.47, 0.97] [0.47, 0.97] 

Married/cohabitating 
 

1.29 1.25 1.26 1.26   
[0.91,1.83] [0.87, 1.79] [0.87, 1.81] [0.87, 1.81] 

Education (comparison: none or some primary) 
   

Primary complete 
 

1.28 1.23 1.23 1.23   
[0.86,1.92] [0.80,1.89] [0.80, 1.90] [0.80, 1.90] 

Middle School complete) 
 

1.33 1.18 1.15 1.15   
[0.87,2.02] [0.75, 1.87] [0.73,1.84] [ 0.73, 1.84] 

High School and above 
 

1.49 1.43 1.42 1.42   
[0.92, 2.41] [0.84, 2.42] [0.84, 2.42] [ 0.84, 2.43] 

Age (comparison: 18-35 years) 
    

<18 
  

1.11 1.11 1.11    
[0.83, 1.48] [0.83, 1.49] [ 0.83, 1.49] 

>35 
  

1.90** 1.75** 1.75*    
[ 1.14,3.14] [1.04, 2.92] [ 1.05, 2.92] 

Parity (comparison: 
nulliparous) 

     

1-4 vs. 0 
  

0.69** 0.66* 0.66**    
[ 0.53, 0.89] [0.52. 0.86] [0.51, 0.86] 

≥5 vs 0 
  

0.85 0.79 0.79    
[0 .51, 1.42] [0.47, 1.33] [ 0.47, 1.33] 

Comorbidities (comparison: no comorbid diagnoses in clinical chart) 
  

Appropriate referral 
diagnosis 

  

2.97*** 2.87*** 2.88***    
[ 2.26, 3.90] [2.18, 3.28] [2.18, 3.79] 

Inappropriate referral diagnosis 
 

1.71*** 1.66*** 1.66***    
[1.36, 2.15] [1.32, 2.09] [ 1.32, 2.10] 

Seguro Popular 
   

1.63*** 1.63***     
[1.26, 2.10] [ 1.14, 1.92] 

Oportunidades 
   

1.48** 1.48**     
[1.14, 1.91] [ 1.26, 2.11] 

Clinic with a midwife 
    

0.96      
[ 0.57, 1.63] 

Var(_cons) 0.44 0.42 0.33 0.36 0.36  
[0.22, 0.88] [0.20,0.86] [0.16, 0.70] [0.17, 0.74] [ 0.17, 0.74] 

N 1842 1842 1824 1824 1824 

Latent ICC 5.6% 5.1% 3.2% 3.8% 3.8% 

Notes: * p<0.05, ** p<0.01, *** p<0.001; Odds Ratios reported, 95% Confidence Intervals in brackets.  
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Table 1-5 Multilevel Logit Model for Odds of an Appropriate Referral for Women Referred in Prenatal 
Period from Public Health Clinics in Guerrero and Oaxaca, OR [95% CI] 

 

Odds Ratio 
(N=637) 

[95% CI] 

Indigenous 1.18 [0.69,2.01] 
Education (comparison: none or some 
primary)   

Primary completed 1.99 [0.93,4.24] 

Middle school 1.73 [0.78,3.83] 

High School and above 1.58 [0.66,3.74] 

Married 1.57 [0.87,2.81] 

Age (comparison group 18-35)   
<18 1.04 [0.69,1.58] 

>35 1.24 [0.54,2.84] 

Parity (comparison: nulliparous)   
1-4 0.87 [0.58,1.28] 

≥5 0.64 [0.27,1.51] 

Oportunidades 0.92 [0.64,1.33] 

Seguro Popular 1.04 [0.7,1.54] 

Midwife 1.3 [0.74,2.3] 

Constant 0.28 [0.09,0.81] 

Random effects   
var(_cons) 0.28 [0.09,0.83] 

Latent ICC 7.8% [2.9,20.2] 
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Appendix – Chapter 1 
 
Table 1-6 List of Appropriate and Inappropriate Indications and Diagnoses for Referral 

Diagnoses for which Referral is Indicated Diagnoses for which Referral is not Indicated  

Clinical anemia 
Abnormal presentation (At 36 weeks or beyond) 
Threat of premature delivery 
Pre-eclampsia 
Oligohydramios / Polyhidramios 
Pregnancy-related hypertension 
Placenta previa 
Headache, edema, hypertension, tinnitus, 
phosphenes 
Epilepsy 
Gestational Diabetes 
Cephalopelvic Disproportion  
Multiples 
Fetal distress 
Placental abruption  
Hypertension 
Intrauterine fetal death 
Cardiopathy 
Vaginal hemorrhage 
Proteinuria 
Diabetes mellitus 2 
Eclampsia 
Abortion 
Slow interuterine growth rate 
Cord prolapse 
High risk woman 
Previous c/s 
Toxoplasmosis 
Uterine inversion 

UTI 
<17 years old 
Vaginitis 
Intergenesic period <2 years 
STI 
<1.45m tall 
Recurrent miscarriages 
Upper right quadrant pain ++ 
Tobacco use 
Alcoholism 
Labor 
Sociocultural reasons 
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Chapter 2 Association of Referrals to Specialty Obstetrical Care 
Associated with Quality of Prenatal Care in Two Mexican States 
 

Introduction 
Worldwide, women are seeking prenatal care in greater numbers and are using local health 
systems more intensively during the prenatal period as well. The percentage of women who 
have at least 1 prenatal visit has increased from 69% in 2000 to 84% in 2012.1 The proportion of 
women with 4 or more prenatal visits during the period 2007-2014 is 64%.2 With this shift to 
the health system for care in the prenatal, quality of care delivered by the health system is 
increasingly becoming a focal point.  
 
While prenatal care in low- and middle-income countries (LMICs) is generally provided at 
primary health care settings by general practice physicians, midwives or nurses, at some point 
proportion of women will need to be referred on to specialist care. With the rise in chronic 
disease, such as diabetes mellitus and obesity, worldwide, more women will require specialist 
care. A challenge for resource-constrained country health systems, such as that of Mexico, is 
how to assess that the health system is responding optimally to ensure access to specialty care. 
Best practices of high functioning health systems that guide women effectively and efficiently 
through the care continuum when obstetric complications arise are scarce and evidence is 
lacking regarding how to link basic and advanced obstetric care effectively.3  
 
As women move into the formal health care system in greater numbers, the performance of the 
health system and quality delivered by that health system becomes more important. There has 
been much discussion in the literature about health system strengthening in LMICs4 and in 
particular health services delivery as one of the six key elements of the health systems 
strengthening framework. The literature from high-income country examples has lessons that 
can be applied to low- and middle-income countries as well. However, much of this literature 
even in HICs is and has not been assessed using rigorous methodological approaches and tools. 
Furthermore there has been little research carried out on care coordination in resource 
constrained settings.  
 
Mexico health system is overburdened, which makes referral processes challenging to design, 
implement, and evaluate. The most common reason for hospital admissions nationwide is labor 
and delivery. Early referral of high-risk women or those with complications to higher, more 
specialized levels of care (i.e. those sites that have cesarean and blood transfusion capacity) has 
been demonstrated as a cost-effective intervention.5   However, referral systems are often 
inadequate and have been cited as a contributor to the persistent maternal mortality in 
Mexico.  
 
The Mexican public health system is comprised of primary health care clinics each of which has 
a designated referral hospital. These referral hospitals then refer to tertiary level hospitals, if 
the clinical presentation of the case requires more advanced specialty care. Management of 
referrals is a process and requires coordination of care teams over time and geography. Mexico 
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has in place protocols and tools, of which the referral and counter-referral format is the 
centerpiece, to facilitate this process. However, maternal care for complicated cases that 
require care across the levels of health facilities may result in missed opportunities in delivering 
routine prenatal care because of diffuse accountability.  
 
Indeed, the referral process seems to break down for critical care cases. Of the maternal 
mortalities occurring in Mexico, nearly a third of women who die in childbirth had sought care 
at two or more health care facilities during labor and experienced delays in transportation 
between medical units of obstetric emergencies.6 Research, however, has not elucidated how 
efficiently and effectively the referral process is working and how these processes can impact 
routine prenatal care.   
 
This paper seeks to understand how quality of routine prenatal care is impacted by referrals to 
specialist level and the quality of care provided to women with obstetric-related referrals. More 
specifically, we seek to investigate the following hypothesis, investigating the association of 
quality of care and referrals: 
 

H1: Women who are referred will have a higher quality of care score than women not 
referred, controlling for individual and clinic-level characteristics.  

 

Methods 
We conducted a retrospective cross-sectional study of quality of care for prenatal referrals in 
two of the poorest and most underperforming (in term of maternal mortality and other health 
statistics) states of the Mexican public health system, Guerrero and Oaxaca. We use quality of 
prenatal care data gathered in a previous study of the provision of intrapartum care. Obstetric-
related referrals from the primary care clinics, which are equipped to handle labor and delivery 
care for normal births, to hospital level using data collected from 28 primary care clinics that 
routinely attend deliveries and eleven secondary-level hospitals. We use propensity score 
matching of patients to account for potential selection bias of referred patients, thus enabling 
stronger causal inference when examining the relationship of referral to hospital-based care 
and quality of prenatal care.  
 
Data were gathered through a study that collected patient-level information at 28 primary care 
clinics in two Mexican states from 2009-2010. Specifically, the “Incorporation of alternative 
providers (IAP) for obstetric care in rural health clinics in Oaxaca and Guerrero” study was a 
cluster randomized controlled trial of professional midwives and obstetric nurses in rural 
primary care clinics (intervention clinics) comparing them to control health clinics where the 
usual standard of prenatal, intrapartum and postpartum care was provided (by the physician 
assigned to the clinic).  
 

Site Selection and Description  
The inclusion criteria for primary health clinics included in the IAP study were belonging to the 
Mexican public health system (clinics belonging the Secretaría de Salud), attending greater than 
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25 deliveries in the past year, having the basic equipment and supplies necessary to attend 
deliveries, and being located 1-2 hours by car to the closest referral hospital. Twenty-eight 
primary care clinics in the two states were identified as meeting the inclusion criteria. All but 
one health care clinics had only one health team assigned to it (comprised of a physician, nurse 
and social worker). One clinic had two health care teams.  
 

Data Collection Instruments 
Data were collected on care processes and outcomes for prenatal, intrapartum and postpartum 
care from chart review, administrative data and provider interviews7. Patient data were 
collected using a pre-coded format.  Clinical and administrative data were abstracted from 
paper-based patient records maintained at the clinics by trained and standardized nurses using 
a computer-based program developed specifically for this study. The computer interface 
ensured the prompt and standardized capture of medical record data from the treating facility.  
As the program incorporated input ranges and consistency checks, it reduced error and enabled 
verification of outlier data in real time. 
 

Study Measures 

Dependent variable 
Quality of screening and preventive care consists of an index that measures the extent to which 
providers gave recommended care over the course of the entire prenatal period, as dictated by 
the Official Mexican Guidelines for Care in the Prenatal Period.8 Nine indicators were included 
in this index, namely: prenatal history taken, urinalysis, tetanus toxoid immunizations applied 
(or documented as up-to-date), family planning counseling provided, HIV testing, syphilis 
testing (VDRL), blood group type, blood chemistry, and blood glucose laboratory tests ordered. 
Care processes were considered carried out if there was evidence in the clinical chart that they 
were ordered by the provider. A continuous percent score was calculated (0-100), wherein care 
processes that were carried out as indicated were summed and divided by the total indicator 
count for each patient.  
 

Exposure variable 
Referrals should be indicated in the patients’ medical charts and the chart abstraction process 
looked for evidence of a referral, either through a formal referral or a provider’s note indicating 
that the woman had been referred in the prenatal period. We classified women as having been 
referred in the prenatal period if there was an indication in at least one of her prenatal visits 
that she was referred on to the next level of care. 
 

Descriptive variables 
Covariates at the patient and health clinic levels were selected based on clinical guidelines of 
risk, and factors shown to influence quality of care9. At the patient level, age was categorized 
for women <18, 18-35 or >35 years old. Education was measured categorically of having no 
education, primary school, middle school or high school or greater.  Marriage status was coded 
as a binary variable with women who were married (or cohabitating) coded as being married 
versus those who were single, divorced or widowed. Parity was coded categorically as those 
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who are nulliparous (0), 1-4 and 5 or greater previous births, thereby aligning with the prenatal 
guidelines to identify women of potentially high risk.8,10 Binary variables were also created for 
beneficiaries of the national poverty alleviation program (Oportunidades, now called Prospera) 
and coverage by Mexico’s universal health care insurance scheme, Seguro Popular.  
 
We analyzed each referral diagnoses to determine whether the patient required specialty care 
available only at the hospital level and whether diagnoses were within the scope of practice of 
the general practice physicians or midwives at the primary care level.  A referral was coded as 
inappropriate if the referral diagnosis was considered as something that could have been 
attended at the primary care level and no additional (necessary) diagnosis was made for that 
referral or appropriate if the diagnosis in the clinical chart was one that should be attended to 
by a specialist, as detailed in the Mexican national guidelines.8 These appropriate referrals were 
further broken out to women with a previous cesarean section (which would require delivery at 
the hospital level) and all other appropriate indications for referral.  
 

Statistical Analysis 
As an intermediate analytic step to explore which covariates should be included in the 
propensity score weighting exercise, we estimated a two-level random intercept linear model 
with patients at the first level and primary care clinics at the second level. Propensity score 
matching requires the inclusion of covariates to balance the treatment and control conditions 
and should include those variables that are associated with the outcome variable (quality of 
care in this case). Since we were investigating which covariates were associated with quality of 
care, and therefore which should be included in the propensity score model, we first ran an 
empty model with quality of care as the outcome variable and wherein the second level 
(primary care clinic) variance in quality was first calculated. A random intercept model was fit 
first just looking at the effect of referrals (Model 1). Subsequent models added in 
sociodemographic and obstetric history factors (Model 2), coverage by national universal health 
care poverty alleviation programs (Model 3) and at the second level, the effect of having a 
midwife in the primary care clinic (Model 4). Restricted maximum likelihood (REML) and 
Kenward-Roger (Kroger) degrees of freedom method11 were used to adjust for the small sample 
size.  We controlled for individual level socio-demographic, obstetric characteristics and 
coverage by different social welfare plans.  
 
We estimated the quality score using a mixed multilevel model to account for clustering of the 
patients within health clinics.  
 
𝑌𝑖𝑗 =  𝛽1  +  𝛽3𝐼𝑛𝑑𝑖𝑔𝑒𝑛𝑜𝑢𝑠𝑖𝑗 + 𝛽4−5𝐴𝑔𝑒𝑖𝑗 + 𝛽6𝑀𝑎𝑟𝑟𝑖𝑒𝑑𝑖𝑗 + 𝛽6−8𝐸𝑑𝑢𝑐𝑎𝑡𝑖𝑜𝑛𝑖𝑗

+  𝛽9−10𝑃𝑎𝑟𝑖𝑡𝑦𝑖𝑗 + 𝛽11𝐶𝑒𝑠𝑎𝑟𝑒𝑎𝑛𝑖𝑗 + 𝛽12𝐷𝑥𝐼𝑛𝑑𝑖𝑐𝑖𝑗 + 𝛽13𝐷𝑥𝑁𝑜𝐼𝑛𝑑𝑖𝑐𝑖𝑗

+ 𝛽14𝑂𝑝𝑜𝑟𝑡𝑢𝑛𝑖𝑑𝑎𝑑𝑒𝑠𝑖𝑗 + 𝛽15𝑆𝑒𝑔𝑢𝑟𝑜𝑃𝑜𝑝𝑖𝑗+𝛽16𝑀𝑖𝑑𝑤𝑖𝑓𝑒𝑗 + 𝜁𝑗 + 𝜖𝑖𝑗  

 
 
Wherein:  
Yij is the quality score for the ith patient for the jth clinic 
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Referred is a dummy variable indicated that the patient was referred from the clinic to the 
hospital level 

Indig is a dummy variable that indicates whether the woman speaks an indigenous language, 
and which serves as a proxy for belonging to an indigenous population. 

Age stands for the sum of the two terms of the dummy variable for patient age in years (<18 
years and >35 years, with the group 18-35 as the comparison group). 

Married is a dummy variable that indicated whether the woman is married or cohabitating 
(versus single, divorced or widowed) 

Education stands for the sum of the dummy variables that describe education level of the 
woman with the groups of primary school completed, secondary completed and greater 
than secondary level completed and the comparison group of some primary or no 
education.  

Parity is the sum of dummy variables of the woman’s parity with 1-4 previous births or 5 or 
more births compared to nulliparous. 

DxIndic is a dummy variable indicating that the woman had a diagnosis that requires specialty 
care, thus indicating the need for a referral. 

DxNoIndic is a dummy variable indicating that the woman had a diagnosis that did not require 
specialty care, thus did not require referral. 

Oportunidades is a dummy variable indicated that the woman is a beneficiary of the national 
poverty alleviation program 

SeguroPop is a dummy variable indicating that the woman is covered by the universal health 
insurance 

Midwife is a clinic-level dummy variable that indicates the presence of a midwife in the health 
clinic. 

𝜁𝑗 is the residual for the jth clinic ~𝑁(0, 𝜓 ) 

𝜖𝑖𝑗is the residual for the ith patient and jth clinic ~𝑁(0, 𝜃) 

 

Propensity Scores 
To reduce selection effects when assessing the impact of referrals on the quality of routine 
prenatal care, we used propensity score matching12-14 to balance the characteristics of referred 
and unreferred women to improve the comparison of the two groups.  Matching can improve 
causal inference in observational studies, assess the robustness of results, reduce potential bias 
due to the non-random assignment to treatment, and allows to build a comparison group to 
control for the potential effect of self-selection bias and confusion due to observable 
variables.12-14 The Stata module -psmatch2- was used to estimate the propensity scores 
(weights).15 The propensity score weights were then used in the linear and Poisson regression 
models to assess the relationship between quality of care and referral of patients. Covariates 
used to estimate the referral propensity scores were those shown to be associated with quality 
of care at the individual level (indigenousness, age, marital status, education level, parity, 
number of prenatal visits and weeks of gestation at first prenatal visit) and clinic levels (state in 
which clinic was located and whether the clinic had a midwife). Bivariate analyses indicate well-
balanced groups (Table 1 and Appendix 1) when propensity score weights are used.  The 
average absolute bias declined from 16.5% before matching to 4.8% after matching. 
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As a doubly robust method for controlling for imbalances between referred and non-referred 

women16, we then conducted multivariate linear regression analysis, to assess whether referrals 

predicted the quality of care received by the woman in the prenatal period, using the propensity 

scores as weights in the regression models. We employed a stepwise approach to regression 

model building that was guided by conceptual considerations, first running a null model where 

quality of care was the outcome variable and prenatal referral the predictor. In the next step, 

individual level covariates that were shown to predict whether or not a woman was referred were 

included. In the third model, we included all covariates in the second model and then added in 

the covariates used in the calculation of the propensity weights. Standard errors were adjusted to 

account for patient clustering within clinics.  

 

Sensitivity Analysis 
Sensitivity analyses were carried out using a Poisson regression instead of linear regression 
using the same covariates and propensity score rates as in the regression model. Akaike 
information criterion (AIC) and Baysian information criterion (BIC) were used to assess 
goodness-of-fit of the linear regression vs. the Poisson models to select a model that best fit the 
data. 
 
All data analyses were carried out in Stata v14.0 (College Station, TX). 
 

Ethical Issues 
The two original studies were reviewed and approved by the research and Ethical review 
committees of the Mexican National Institute of Public Health (approval #746). The approval for 
the secondary data analysis was granted by the Committee for the Protection of Human 
Subjects at the University of California, Berkeley (#2016-04-8708). 

 

Results 
 

Sample Characteristics  
Overall, the quality of prenatal screening care was 57.9% (SD=33.5) across the whole sample of 
1842 women, with a significant difference between those who were referred (65.1%, SD=30.1) 
and not referred (54.0%, SD=34.6). Referred women also had a greater number of prenatal 
visits that non-referred women. 
 

Variation of Quality of Care Between and Within Clinics 
Table 3 provides the results of the predictors of quality and the variability of quality both 
between and within primary care clinics. The fixed part of the model provides information on 
the covariates that are associated with quality of care. Of the five models that we ran, the final 
linear regression model (5) with all the covariates was best at reducing the variance of the 
latent variable.  
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We found that women who had studied in high school or beyond had higher levels of quality of 
care. Women also saw an increase in quality of care with each additional prenatal visit. Finally, 
going to a clinic where a professional midwife was charged with carrying out all prenatal, 
intrapartum and post-partum care had the greatest effect as these women on average had 
quality of care that was 17 percentage points higher than women who went to clinics where 
only general practice physicians were available.  Nulliparous women had higher levels of quality 
of care, and women who had between 1-4 or 5 or more previous births had lower quality of 
care scores. 
 
The random part of the model allows us to estimate the interclass correlation and we find that 
32% of the variance in quality of care is due to variation within the clinic. 
 
The quality of care varied significantly across the study clinics. Figure 1 shows the random 
intercepts for each of the study clinics, (the deviation from the overall intercept) controlling for 
all of the covariates in the model 5 of Table 2. Error bars denote the 95% confidence interval of 
the random intercepts, showing that there is significant difference in quality across the clinics. 
 

Relationship between Quality of Care and Referrals 
We then analyzed the relationship between quality of care and referrals. In the final 
multivariate regressions, referred patients had significant higher quality scores than women 
who were not referred. In Model 1b a nulliparous woman, in the low risk age group of 18 and 
35 years old, with no other comorbidities and not covered by Seguro Popular had a quality of 
care score that was 6.3 percentage points higher than a woman with similar characteristics but 
who was not referred. When we carried out the doubly robust approach (model 3) the direction 
and magnitude of the referral covariates results were similar to the model with the referral-
related covariates were no longer significant (p=0.16). 
 
We re-estimated the final model using Poisson regression, given that the distribution of the 
quality of care variable was bimodal and not normal. We found a similar pattern of results as in 
the linear models. For the Poisson regression, referred patients still have significantly higher 
levels of quality of care, in the null model (p=0.002) and after controlling for referral factors 
(p=0.009). In the doubly robust model, referred patients still have higher quality of care, 
although, as with the linear regression models, the effect is no longer significant (p=0.13). The 
Akaike and Baysian Information Criteria (AIC and BIC) were lower for the Poisson models, 
however, meaning that the Poisson models had higher/better goodness-of-fit. 
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Discussion 
More women in low- and middle-income countries opt to follow their pregnancies in the formal 
health care system, encouraged by policies, such as vouchers, conditional cash transfers, and 
universal health coverage, that aim to remove barriers to care.1,17-19 With more women in the 
formal health care system, and using that system more intensely, the quality of the prenatal 
care delivered, and the effective functioning of the health system is increasingly becoming a 
focus of attention. While the Millennium Development Goals and the follow on Sustainable 
Development Goals have called for increases in skilled attendance at birth,20,21 it is becoming 
apparent that “skilled attendance” does not always translate to high quality. The majority of 
prenatal care in low and middle-income countries are delivered by non-specialist physicians 
(such as general practice physicians), professional midwives, or obstetric nurses. Many women 
in the prenatal period, however, require consultations with specialist physicians (obstetrician-
gynecologists) given their clinical presentation of classification of high risk, because of age, 
being high parity or having a co-morbidity. Previous studies have demonstrated that quality of 
care in the prenatal period, as well as labor and delivery, is often lacking7,9,22-26. 
 
Defining the level and variation of quality will allow for better targeted interventions to 
improve quality of care.  This analysis of data collected during the prenatal period allow us 
insight into how quality of care varies across clinics and potential strategies for improve care of 
women during this important period of time.  
 
Through this analysis, we identified two factors which significantly affected the quality of care 
delivered to prenatal women and which can be acted upon from a health systems perspective. 
We first observed that professional midwives provided a higher quality of care than general 
practice physicians. This is confirmed in other studies both in Mexico and in other settings 
(refs).  
 
The second important area for improved quality of care is providing health care coverage27,28. 
Those women who were enrolled in the universal health coverage in Mexico, Seguro Popular 
(SPSS) had higher quality of care than those women who did not.  
 
Multilevel models have been increasingly used in the field of health care29. Hierarchical mixed 
models, such as that used in this analysis allow identification of the level of the level of 
variation of care at the clinic level. We found that there are significant differences in quality of 
care across the clinics in the sample. This variation is especially notable, given the fairly strict 
inclusion criteria. The implication of this finding is that quality of care initiatives would do well 
to target particular health centers (or particular health care workers).  
 
We also analyze the hypothesis that women who are referred will have a higher quality of care 
score than non-referred women in this paper. While other studies have looked at the 
continuum of care, and the quality of that care by looking from the process of timing and 
frequency of visits coupled with place of delivery, this approach assumes that all care can be 
successfully delivered at the primary health care level by general practice physicians or 
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midwives. We sought to identify how being referred in the prenatal period affected the quality 
of care for referred women versus those that had not been referred. 
 
We use propensity score matching, a statistical approach to improve causal inference using 
observational study data12. Through the propensity score matching, we were able to reduce the 
bias in the sample from 16.5% to 4.8%. We ran the same regression looking at the effect of 
referral on quality of care both with and without the propensity score weights and found that 
the effect of referral on quality of care was significantly significant, although slightly 
attenuated. While the coefficients were significant for referral for both the non-weighted 
model (coefficient: 3.2), and the model with the propensity score weights was 6.3), the effect is 
attenuated and becomes non-significant for the doubly-robust model. Without employing the 
more rigorous analytic techniques, we would have overestimated the relationship between 
quality of care and referral.  
 
We found in this sample there was no statistically significant difference between referred and 
non-referred women, as measured by those items that should be carried out at least once 
during a pregnancy. The implication here is that there is a proportion of women that is 
receiving “complete” and assiduous care, but this may not be linked to the ability of the health 
care provider to better discern which women really require specialty consults. The literature on 
accountability in health care, in particular diffuse accountability can help to better understand 
and interpret these results.  
 
First, the quality care score constructed for this analysis provides insight on the extent to which 
the health care provider is carrying out those actions that should be done for a pregnant 
woman, as dictated by the prenatal guidelines. An important limitation of this measure, 
however, is that it does not allow us to identify if s/he was able to effectively interpret the 
results of the data collected by the different items to identify and prescribe the best course of 
action. The fact that, in this analysis, referred women with no other clinical diagnosis where a 
referral would have been appropriate had higher quality of care scores can be interpreted that 
health care providers are effective at following a set algorithm, and may view that sending the 
woman on to the next level of care for a consult would be seen as a good thing. There is also 
literature to support that these physicians may also be passing on the responsibility for actively 
caring for these women. Much of the literature of health system organization highlights 
accountability at various levels as an important element in the provision of quality of care. 
Emanuel and Emanuel provide a useful matrix to think about the components of 
accountability—who should be responsible for what action, how and by which procedures they 
should be held accountable30. In the context of referrals accountability for patient care can 
become diffuse, with the referring provider assuming that once they have done the necessary 
steps, the specialist will take over care.  
 
Referrals is a delicate time as it requires care coordination across geographies, time, 
institutions, and health care teams. While the WHO new guidelines highlight the need for a 
functional referral system, there has been little work around what factors influence whether or 
not a woman is referred and if those women actually complete their referral and meet with a 
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specialist. Indeed, referrals to specialists is a challenging aspect across a number of types of 
health systems in high-income31,32 as well as low- and middle-income settings33,34.  
 

Limitations 
This is a cross-sectional analysis and therefore is subject to selection effects and limits regarding 
the ability to make causal inference using the findings. To mitigate this, we used a doubly 
robust statistical method of propensity score matching to help make the sub-populations of 
referred and non-referred women more similar. Through the matching approach we were able 
to reduce the bias of the sample from 16.8% to 4.8%. Making the samples of referred and non-
referred women comparable helps with arriving at inference, but causal attribution and 
temporal ordering distinction are still not possible. We may have overestimated the effect (due 
to the selection bias) of referrals on quality, yet the results that we found appear to be 
consistent. Future research that focused on longitudinal data collection would allow us to 
unpack the ordering of referrals and quality in more detail.  
 
The quality of prenatal care measure was constructed based on those items that should be 
carried out at one point in time during the prenatal period and capturing just one element of 
the referral process. While useful for giving a high-level view of prenatal quality, there are some 
perspectives that would be useful to pursue in further studies. The quality of care received by 
these women at the hospital level is equally important, however, as studies in other settings 
have found that quality of care of referred women at the hospital level has important impacts 
on maternal morbidity and mortality22. We also weren’t able to assess interpersonal aspects 
and levels of satisfaction of the women with care and their care coordination, which may be 
associated with outcomes or satisfaction. A next step would be to follow women throughout 
the continuum of care to see how quality of care at the clinic and hospital levels interact to 
affect outcomes. 
 
Finally, there are omitted variables that we were not able to capture. The interclass correlation 
(ICC) of this study were fairly high, and actually increased with the addition the socio-
demographic and obstetric indicators, indicating that there are unmeasured variables that are 
affecting potentially both the quality of care and effect of referrals on quality of care. These 
indicators are likely at the health provider and clinic level, as the addition of midwife had the 
largest effect in decreasing proportion of the variance of the model. Future surveys should 
include more detailed provider data such as years in practice, patient load and gender, all of 
which have been shown to predict quality of care.35-37 
 

Conclusions 
In this study of prenatal quality of care and referrals, we found that quality of care is highly 
variable across health clinics. Policies to improve quality of care would do well to identify those 
clinics/providers with lower levels of quality of care and target them for quality improvement 
initiatives. Additionally, higher quality of care is not necessarily indicative of more appropriate 
referrals. Women who are referred have higher scores of quality of prenatal screening and 
preventive care. Yet, it could be that they are receiving more assiduous care, but not insightful, 
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care as there appear to be high rates of referrals among women who perhaps do not need it. 
Care coordination and clear lines of accountability between the primary health care and 
hospital levels is critical. Finally, we studied routine prenatal care, those general items that 
should be carried out at least once during a pregnancy. However, to best be able to identify 
potential health problems as they arise, and act appropriately, there is a need for visit-specific 
measures of quality of care. Assessing quality at this visit level would provide a more precise 
metric.   
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Table 2-1 Main Sociodemographic and obstetric characteristics according to referral status before and 
after matching 

 Before Matching After Matching 

 Referred Unreferred Referred Unreferred 

     

Age (mean) 23.3 23.9 23.3 23.3 

Education level     

None or some primary 6.4% 10.5% 6.4% 6.4% 

Primary completed 43.7% 47.6% 43.7% 47.6% 

Middle school completed 34.7% 31.5% 34.7% 31.6% 

High School or higher 15.1% 10.4% 15.1% 14.3% 

Civil Status     

Married 48.9% 42.3% 48.9% 49.7% 

Single 42.1% 47.3% 42.1% 41.0% 

Divorced 8.0% 8.6% 8.0% 7.1% 

Widowed 0.9% 1.7% 0.9% 2.2% 

State     

Guerrero 36.5% 23.2% 36.5% 41.4% 

Oaxaca 63.5% 76.8% 63.5% 58.6% 

Indigenous 17.8% 25.0% 17.8% 20.9% 

Parity (mean) 1.2 1.5 1.2 1.2 
Weeks of Gestation at First 
Prenatal Visit 17.1 18.5 17.2 17.6 
Total number of prenatal visits 
(mean) 6.3 4.9 6.3 6.2 

Attended in a clinic with a midwife 49.5% 54.7% 49.5% 49.8% 
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Table 2-2 Summary of Quality and Frequency of Prenatal Care, by Referral Status 

Item All Women Referred Women  Non-referred 
women 

p-value 

N 1842 637 1205 
 

Quality of prenatal screening 
care, % (SD) 

57.9 (33.5) 65.1 (30.1) 54.0 (34.6) <0.001 

Number of prenatal visits, 
Mean (SD) 

5.4 (2.8) 6.3 (2.8) 4.9 (2.6) <0.001 

Note: Standard deviations in parentheses. 
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Table 2-3 Multilevel Model of Quality of Care Covariates Among Women Receiving Prenatal Care 

 

(1) 
 Null model 

(n=1842) 

(2) 
Socio-

demographic 
characteristics 

(n=1842) 

(3) 
Obstetric 

characteristics 
(n=1842) 

(4) 
Insurance 

status 
(n=1842) 

(5) 
Clinic-level 

characteristics 
(n=1842) 

 ß (SE) ß (SE) ß (SE) ß (SE) ß (SE) 

Fixed Effects      

Intercept 58.16‡ 53.38‡ 34.37‡ 32.43‡ 25.17‡ 

 
(3.92) (4.91) (5.40) (5.36) (5.98) 

Indigenous  0.22 0.16 -0.15 -0.15   
(2.17) (1.99) (1.99) (1.98) 

Married/cohabitating  -1.24 -0.87 -0.96 -0.96   
(2.20) (2.03) (2.02) (2.02) 

Education (comparison: 
none or some primary)      

Primary complete  3.88 1.26 1.19 1.19   
(2.40) (2.25) (2.25) (2.25) 

Middle school 
complete  8.11† 3.03 2.79 2.81   

(2.56) (2.47) (2.47) (2.47) 

High school and above  12.17‡ 7.43* 7.32* 7.31*   
(3.02) (2.91) (2.90) (2.90) 

Age (comparison 18-35)      

<18   -1.56 -1.43 -1.40    
(1.58) (1.58) (1.58) 

>35   1.52 1.37 1.28 

   
(2.92) (2.93) (2.93) 

Parity (comparison 1-4)      

Nulliparous   3.37* 3.78† 3.77† 

   
(1.42) (1.43) (1.43) 

≥5   -2.14 -2.32 -2.28 

   
(0.78) (2.59) (2.59) 

Weeks of gestation at first ANC visit -0.02 -0.04 -0.04 

   
(0.08) (0.08) (0.08) 

Total number of prenatal 
visits   4.14‡ 3.93‡ 3.91‡ 

   
(0.26) (0.27) (0.27) 

Oportunidades    0.44 0.521     
(1.53) (1.53) 

Seguro Popular    5.437‡ 5.422‡     
(1.42) (1.42) 
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Clinic with midwife     17.15*      
(6.90) 

Random Effects      
√𝜓 Within clinics 20.07 19.92 19.62 19.07 17.4  

(2.83) (2.86) (2.81) (2.75) (2.58) 

      

√𝜃 Between clinics 27.73 27.61 25.24 25.16 25.16  
(0.46) (0.46) (0.42) (0.42) (0.42) 

ICC 34.4% 34.2% 37.7% 36.5% 32.4% 

∆R2  1.1% 12.8% 14.9% 20.1% 

Note: *p<0.05; † p<0.01; ‡ p<0.001; SE=Standard Errors; ICC=Intraclass correlation coefficient. 
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Table 2-4 Referrals as a Predictor of Quality of Care: Linear and Poisson Regression Models, with 
Propensity Score Weights 

 Linear Regression Poisson 

 

Null 
Model 

(1a) 

Referral 
Factors 

(1b) 

PSM 
covariates 

(1c) 

Null 
Model 

(2a) 

Referral 
Factors 

(2b) 

PSM 
covariates 

(2c) 

N 1722 1722 1722 1722 1722 1722 

Referred 9.44† 6.31† 2.56 0.15† 0.10† 0.04 

 
(2.81) (2.20) (1.69) (0.05) (0.04) (0.03) 

Intercept 57.34‡ 45.19‡ 25.12† 1.64‡ 1.43‡ 1.08‡ 

 
(4.30) (5.03) (8.89) (0.07) (0.10) (0.18) 

Age (comparison: 18-35 
years)       

<18  -8.89* -6.90*  -0.14* -0.11* 

  
(3.57) (3.11) 

 
(0.06) (0.05) 

>35  -1.22 0.89  -0.01 0.03 

  
(4.05) (3.63) 

 
(0.07) (0.07) 

Parity (comparison: 1-4)       

Nulliparous  9.01‡ 5.68†  -0.14† 0.09‡ 

  
(2.41) (1.69) 

 
(0.04) (0.03) 

≥5  -10.90† -5.78  -0.21* -0.12 

  
(3.86) (3.11) 

 
(0.09) (0.05) 

Comorbidity (comparison: 
no clinical diagnoses in 
chart)   

9.11† 
(2.83) 

 

0.23‡ 
(0.07) 

0.15‡ 
(0.05) 

       

Oportunidades  -3.41 -5.82  -0.06 -0.10 

  
(4.69) (3.75) 

 
(0.08) (0.07) 

Seguro Popular  10.51† 10.26†  0.18* 0.18† 

  
(3.99) (3.36) 

 
(0.07) (0.06) 

Education (comparison: 
none or some primary)       

Primary completed   8.79*   0.18* 

   
(3.68) 

  
(0.08) 

Middle school 
completed   12.83*   0.24* 

   
(5.47) 

  
(0.11) 

High school and above   16.39†   0.30† 

   
(5.69) 

  
(0.12) 

Illiterate    3.09   0.05 

   
(4.48) 

  
(0.08) 

Married/cohabitating   -0.01   -0.01 
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(2.69) 

  
(0.05) 

Oaxaca (comparison: 
Guerrero)   -7.07   -0.12 

   
(-6.10) 

  
(0.11) 

Indigenous   -5.74   -0.10 

   
(4.6) 

  
(0.09) 

Weeks of gestation at first 
ANC visit   -0.12   0.00 

   
(0.11) 

  
(0.00) 

Number of prenatal visits   2.5†   0.04† 

   
(0.78) 

  
(0.01) 

Clinic with midwife   13.3*   0.22* 

   
(6.3) 

  
(0.11) 

AIC 16813.5 16630.3 16403.1 3167.6 3083.3 2994.3 

BIC 16824.4 16679.3 16506.7 3178.5 3132.4 3097.9 

LL -8404.8 -8306.1 -8182.6 -1581.8 -1532.7 -1478.1 

*p<0.05; † p<0.01; ‡ p<0.001 
ANC=prenatal care; AIC=Akaike information criterion; BIC=Baysian information criterion; LL=Log likelihood.  

 
  



 45 

 

Figure 2-1 Random Intercepts of Quality of Prenatal Care, by Primary Care Clinic 

 
Note: Dots signify random intercept for each clinic. Brackets denote the 95% confidence interval 
for the random intercept. 
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Appendix – Chapter 2 
 
 
Figure 2-2 Range of Common Support after propensity score matching 
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Chapter 3 The Impact of Specialty Care Referrals and Care Coordination 
on Routine Prenatal Care in the Mexican Public Health System 
 

Introduction 
 
Over half of all births in Mexico are attended by the public health care system1. Prenatal care 
for these women in the public health sector is overwhelmingly at the primary healthcare clinic 
level, which is staffed by general practice physicians, residents in their final year of medical 
school (known as pasantes), and in a few instances, professional midwives or obstetric nurses. 
Access to specialty care, especially during the prenatal period is limited and it is these primary 
care providers who serve as gatekeepers and make the clinical decisions around when to refer 
patients on to more specialized physicians. Mexico’s public health referral system is organized 
hierarchically, comprised of designated referral hospitals where obstetrician/gynecologists are 
generally on staff and available for referral consults for pregnant women.  
 
The challenges of managing care for referrals has proven a common theme across healthcare 
settings and countries.2-5 Missed referrals, referrals that were not followed up, or connected 
with specialists, coordination and communication challenges between primary and specialist 
levels of care have all been documented in the literature. Inadequate response by the health 
system and referral systems been cited as a reason contributing to the persistent maternal 
mortality in Mexico. Perhaps one of the strongest indicators of ineffective management of 
referrals in Mexico is that 30% of women who die in childbirth in rural health jurisdictions had 
sought care at two or more health care facilities during labor and experienced delays in 
transportation between medical units of obstetric emergencies6.  While the effects of 
ineffective referrals and care coordination may not be so acute for the majority of women 
referred, findings from other countries/settings indicate that there may be missed 
opportunities that result from shared care arrangements that could potentially impact maternal 
and neonatal outcomes2,3,7. 
 
Referral systems are defined as the processes through which health care providers at a lower 
level seek the assistance of providers that have a higher level of specialty training or more 
sophisticated resources for the care of a patient8. This process, comprised of clinical, 
communication, and transportation elements, is particularly pertinent in the case of linking 
obstetric services. While much attention has been paid to delivery of both basic and 
comprehensive emergency obstetric care options, linking these two sets of services through an 
effective referral system is critical. Early referral of women in labor with complications has been 
identified as a cost-effective intervention to improving obstetric outcomes9. Referrals are an 
important part of linking primary and specialty obstetric care, a “hinge” moment where 
continuity of care can be lost and the continuum of care broken. Despite the importance of 
effectively managing this moment, scant literature has focused on the quality of care delivered 
to referred women10. 
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Much of the focus in the literature regarding obstetric referrals in low and middle-income 
countries (LMICs) has centered on the physical infrastructure—namely vehicles for 
transportation and radios/telephones for communication—necessary to link a woman with 
basic emergency obstetric care with comprehensive emergency obstetric care. However, the 
human factor when handing off care is as important as physical transportation, and effective 
networks of health care workers and teams are critical to ensure quality of care.  
 
Working across levels in health systems requires inter-organizational coordination to ensure 
that recommended care is provided, as processes losses can occur when care is shared among 
provider organizations. Coordinating mechanisms provide a useful framework to assess the 
process of managing dependencies among activities between primary care clinics and 
specialists based in hospital settings and have been used in evaluating coordination in a wide 
variety of health care settings 12-14. Three of these mechanisms are particularly relevant to 
managing specialty referrals to specialty antenatal care: 

• Shared mental models among primary care clinics and specialists: defined as mutual 
conceptualizations of what needs to be done and the procedures, processes to carry out 
the work12,14  

• Closed loop communication between primary care clinics and specialists: the active 
interchange of information, wherein the sender confirms the receipt of the information 
and the receiver acknowledges the receipt of information15 

• Mutual trust between primary care clinics and specialists: defined as “the shared belief 
that other organizational members will perform their roles and protect the interest of 
their collaborators”13 and their shared patients.  

  
The referral process requires information and relational coordination across levels of care. In 
the Mexican public health system, prenatal care is generally delivered at the primary health 
clinic (PHC) level by general practice physicians, nurses and/or midwives. Specialist care, in 
particular obstetrician/gynecologists are generally only staffed at the general and specialty 
hospital levels. PHC providers are charged with delivering routine prenatal care in accordance 
with official guidelines which adhere to World Health Organization standards of care16,17.  This 
care, comprised of items including, which comprises elements such as recording blood 
pressure, auscultation of fetal heart rate, and measuring uterine height, can lead to improved 
maternal and neonatal outcomes.18-21  The guidelines for prenatal care outline some specific 
cases (such as gestational diabetes and high-risk women) when a woman should be referred 
from the primary care to hospital level.16,22 However, the guidance about which cases to refer 
provided in these official documents is not comprehensive and much is left to the discretion of 
the PHC provider. The referral-counterreferral format guides the referral process and is 
completed with patient information including obstetric history, diagnoses and preliminary 
treatment.22 The patient caries the form to the hospital for the specialty consult and the 
hospital personnel should complete the format with the diagnosis and treatment received as 
well as any follow up required at the PHC or hospital level.  
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The objective of this mixed methods research study is to examine the comparable consistency 
of routine prenatal care, which includes clinical care processes and services provided at each 
prenatal visit, for referred versus non-referred patients. A major challenge of previous research 
examining the impact of referrals to prenatal specialty care is that cross-sectional designs are 
used and advanced statistical methods that balance patient characteristics between referred 
and non-referred women have sometimes been neglected, potentially leading to selection bias 
and inaccurate results. This study looks at coordination issues in an understudied context and 
brings advanced statistical analyses to the analysis of the problem.  
 
While chapter 2 indicated that quality of care, measured as screening and preventive care items 
carried out, was not statistically different between referred and non-referred women, the study 
design was cross-sectional and used propensity score weighting to improve causal inferences. 
Furthermore, the outcome variable used in this previous study is a quality of care indicator 
constructed of items that need to be carried out just once over the course of the entire 
pregnancy (e.g. vaccination for tetanus, syphilis testing, blood glucose testing) and does not 
provide insight as to how a woman was cared for over time. 
 
The current study uses a cohort design and examines the consistency of routine antenatal care 
delivery before and after referrals are made to specialty care. In particular, we are interested in 
assessing the effect of shared care arrangements on the care required at each prenatal visit. 
We hypothesize that routine care would be less consistently provided in the context of shared 
prenatal care between primary care and hospital-based specialists. Specifically, we test the 
hypothesis that, when comparing pre- and post-referral prenatal visits, women who are 
referred to the hospital for specialty obstetric care will have a decrease in prenatal visit quality 
of care scores over time, compared with non-referred women, given that care will be 
coordinated across two levels of care. 
 
To guide our analysis of the impact of referrals on care coordination and quality, we integrated 
established frameworks for coordinating mechanisms and quality of care. Individual-level 
characteristics include socio-demographic, clinical factors and insurance coverage, all influence 
when and how women navigate and experience the heath system. Once the woman is in the 
health system, whether or not a woman is referred is immediately dependent on her clinical 
presentation and the quality of care delivered by the individual provider (i.e., are providers 
carrying out the prenatal items required in a visit that would allow them to identify potential 
problems). The health system structure and organization has tools in place to track referred 
women as they are sent from one level of health care to the next, principally through the 
referral-counterreferral format, on which the woman’s pertinent clinical data should be 
recorded. Most importantly, these individual provider and health system influences converge, 
and the coordinating mechanisms, such as closed loop communication, shared mental model 
and mutual trust mediate the quality of care received by referred patients. For example, the 
referral-counterreferral format, correctly and thoroughly filled out facilitates the 
communication between the PHC and hospital level and allows the active interchange of 
information of information. A lack of closed loop communication can lead to either under-
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treatment and misdiagnosis of patients. Thus referrals that are completed, timely, and 
appropriate could lead to improved maternal and neonatal outcomes.  
 
We aim to identify these elements, through the health system infrastructural resources 
perspective and the less tangible aspects of care coordination across levels of system. The 
health system infrastructural resources are those specific elements and infrastructure of a 
referral system that needs to be in place for a system to function effectively. Effective inter-
organizational coordination is enabled by individual relationships and through coordinating 
mechanisms that need to be in place to ensure high quality of prenatal care. To identify 
potential facilitators and barriers to care coordination for obstetric referrals, key informant 
interviews were conducted at both the health clinic and referral hospital levels in the Mexico 
public health system. Specifically, we assess how diffuse accountability and documentation 
challenges associated with shared care arrangements will contribute to processes losses that 
result in missed opportunities for providing routine care for referred women. 

 

Methods 
An exploratory sequential mixed methods study23 was conducted at the primary health care 
clinic and hospital levels in Guerrero and Oaxaca states, two states with high rates of poverty 
and with the highest maternal mortality rates in the country24.  
 

Quantitative Data Collection  
Quantitative data were collected from clinical charts in 28 clinics. Patient-level information for 
pregnant women attended at 28 primary care clinics in two Mexican states from 2009-2010 was 
abstracted from the medical charts by nurses trained in the data collection tools. Specifically, 
the “Incorporation of alternative providers (IAP) for obstetric care in rural health clinics in 
Oaxaca and Guerrero” study was a cluster randomized controlled trial of integrating 
professional midwives and obstetric nurses into rural primary care clinics (intervention clinics) 
and comparing them to control health clinics where the usual standard of prenatal, intrapartum 
and postpartum care was provided (by the physician assigned to the clinic). The study was 
implemented in Oaxaca and Guerrero states and collected data on care processes and 
outcomes for prenatal, intrapartum and postpartum care from chart review, administrative 
data and provider interviews25. All clinics keep a census of pregnant women that are seen in 
that particular primary care clinic, which was the basis for patient inclusion in the study. A total 
of 2,115 women across the 28 clinics, who were pregnant and had a delivery date during the 
study period were identified.  
 

Study Measures 

Dependent variable 
Routine quality of care was calculated for each prenatal visit and comprised of all items that 
need to be carried out at each visit, as outlined in the Mexican guidelines for prenatal care16,26. 
According to Mexican norms, at each prenatal visit a woman should have the following carried 
out and recorded during the prenatal visit: mother’s weight, blood pressure, urinalysis, uterine 
height registered, fetal heart rate (for women beyond 20 weeks of gestational age), HEMOQ, 
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and glucose. We coded an item as being completed if the clinical chart indicated that the item 
was carried out during the visit. A percent score was then calculated of those items of marked 
positive for being carried out and the sum of all items that should be carried out in each 
prenatal visit as the denominator. We wanted to assess the difference in quality of care for 
individual visits before and after referral. Since women were all referred at different times, we 
used therefore used the first and last visit as proxies for quality of care before (first visit) and 
after (last visit) referral.  Of the 2115 women who were identified as being pregnant in the 
clinic-level census records, 1692 had more than one prenatal visit and thus were included in the 
analytic sample.  
 

Exposure variable 
Referral to specialty antenatal care was a binary outcome indicator and each woman was 
identified as having been referred (yes) or not (no) over the course of her entire prenatal 
period. Trained chart abstractors looked for evidence of a referral, which included the presence 
of a Secretary of Health-sanctioned referral format or a provider’s note in the chart, indicating 
that the woman was referred. We classified women as having been referred in the prenatal 
period if there was an indication in at least one prenatal visits that the woman was referred to 
hospital-based care. A total of 617 women (36.4% of the sample) were referred during the 
prenatal period.  
 

Explanatory variables 
In our analysis, we controlled for covariates at the individual level. Education was measured 
categorically as having no education, primary school, middle school or high school or greater.  
Marriage status was coded as a binary variable with women who were married (or in common 
law arrangements) coded as being married versus those who were single, divorced or widowed. 
Women were defined as identifying as indigenous if their clinical chart indicated that they 
spoke an indigenous language in addition to or instead of Spanish.  
 
Age was measured categorically for women with 18-35 as the age group without obstetric risk 
and <18 and  >35 years old as the categories that represent potential for higher obstetric risk, 
as per the Mexican guidelines 16. Parity was coded categorically as those who are nulliparous 
(0), 1-4 and 5 or greater previous births, again aligning with the risk assessment in the national 
prenatal guidelines.16  
 
We sought to assess the clinical appropriateness of referral in the prenatal period as another 
element of need. In particular, we reviewed all diagnoses and indications for referral found in 
the clinical chart and assessed which comorbidities or pre-existing conditions warranted 
actually required specialty care available only at the hospital level and which were within the 
scope of practice of primary care physicians or midwives in primary care clinics (see Appendix 
1). This determination of appropriate and inappropriate referral was made based on the 
Mexican guidelines for prenatal care16 and via a review of all document diagnoses with an 
obstetrician-gynecologist familiar with the Mexican public health care delivery system. A 
referral was defined as inappropriate if the referral diagnosis was for a condition that could 
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have been addressed at the primary care level and no additional (necessary) diagnoses were 
made for that referral. Among those diagnoses that are not cause for referral are urinary tract 
infections, sexually transmitted infection, vaginitis, less than 17 years old, or having an 
intergensic period of less than 2 years. Given high rates of cesarean section in Mexico27, and 
because clinics were not equipped to handle vaginal births after cesarean section (VBAC), 
women with a prior cesarean section were included in the category of appropriate referral.  
 
Dummy variables were created and women were classified as having no diagnoses or pre-
existing conditions beyond that of having a healthy pregnancy; an inappropriate referral (having 
a condition that was within the scope of practice of the primary health care clinic); and 
appropriate referral (having one or more conditions that required care of a specialist at the 
hospital level, but who did not have a cesarean).  
 
Insurance coverage and being a beneficiary of government assistance programs are enabling 
factors for potential referrals. Binary variables were also created for beneficiaries of the 
national poverty alleviation program (widely known as Oportunidades, now renamed Prospera) 
and coverage by the universal health care insurance scheme, Seguro Popular, which at the time 
of the study was still being rolled out at a national level.  
 

Statistical analysis 
Bivariate analyses were conducted to produce descriptive variables comparing characteristics 
of referred versus non-referred women. Significance tests were carried out and p-values 
calculated using mixed effects linear regression (for continuous variables), logistical regression 
(dichotomous outcomes) or ordinal regression (ordinal outcomes), depending on the variable. 
Mixed models were used for all cases to account for the clustering of observations within the 
clinics. 
 
We conducted a difference-in-differences (DID) analysis to assess the extent to which referred 
and non-referred women received different levels of quality of care based on differences in 
quality of care received at their first prenatal visit and their last prenatal visit. 
 
To assess the difference over time in the quality of care for referred and non-referred women 
we examine the routine quality of care score for the first and last visit as proxies for quality of 
care pre- and post-referral. Then, using a difference-in-differences linear regression we 
calculated the differences in the routine quality of care score over time. We first ran an 
unadjusted difference-in-differences model, and then controlled for other factors, including 
age, parity, gestation age at first prenatal visit, total number of prenatal visits, and clinical 
diagnoses. We used a random intercept model to allow for the intercepts to vary around the 
mean intercept and to allow for the clustering of the data at the clinic level.   
 

𝑌𝑖𝑗 =  𝛽0 + 𝛽1𝑅𝑒𝑓𝑒𝑟𝑟𝑒𝑑𝑖𝑗 +  𝛽2𝑇𝑖𝑚𝑒𝑖𝑗 + 𝛽3𝑅𝑒𝑓𝑒𝑟𝑟𝑒𝑑 ∗ 𝑇𝑖𝑚𝑒𝑖𝑗 + 𝐶𝑜𝑣𝑎𝑟𝑖𝑎𝑡𝑒𝑠𝑖𝑗 + 𝜁𝑗 + 𝜖𝑖𝑗 

 



 53 

Sensitivity analysis 
To address potential selection effects when assessing the impact of referrals on the quality of 
routine prenatal care, we used propensity score weighting to balance the characteristics of 
referred and non-referred women to improve the comparison of referred and non-referred 
women28,29.  Matching can improve causal inference in observational studies, assess the 
robustness of results, reduce potential bias due to the non-random assignment to treatment, 
and allows to build a comparison group to control for the potential effect of self-selection bias 
and confusion due to observable variables.28 The Stata module psmatch2 was used to estimate 
the propensity scores (weights).30 The propensity score weights were then used in the linear 
and Poisson regression models to assess the relationship between quality of care and referral of 
patients. Covariates used to estimate the referral propensity scores were those shown to be 
associated with quality of care at the individual level (indigenousness, age, marital status, 
education level, parity, number of prenatal visits and weeks of gestation at first prenatal visit) 
and clinic levels (state in which clinic was located and whether the clinic had a midwife).  
 
All quantitative data analysis was carried out using Stata 14.0 (College Station, TX). 
 

Qualitative Analysis 
The quantitative analyses are not able to elucidate the mechanisms that might influence quality 
of care differences for referred versus non-referred women. To further our understanding of 
the mechanisms that might contribute to care coordination problems for referred women, 
qualitative data were gathered through in-depth interviews with directors at both the sending 
sites and receiving referral hospitals using an open-ended, semi-structured questionnaire.   
 
We interviewed a total of 17 service providers: 6 in Guerrero (4 at the primary health clinic 
(PHC) level and 2 at the hospital level) and 11 in Oaxaca (8 PHC and 3 hospital). Table 1 displays 
the types of sites and providers interviewed. Directors of smaller hospitals participated in the 
interviews, while in larger hospitals, the Chiefs of Obstetrics/Gynecology served as key 
informants, as they had more direct experience with the issues surrounding referrals and the 
conditions in which women arrive to the receiving hospitals.  
 
A purposive sample was used to elicit information from a variety of health center types, and 
their designated referral hospital. The sampling initiated with primary health centers (PHC) in 
the states of Oaxaca and Guerrero. To be considered the clinics had to attend deliveries on site 
(defined as having attended at least 50 deliveries in the year prior to the study). By limiting our 
study at the primary care level to those sites that attended deliveries, we were therefore able 
to delve into the decision-making process regarding referrals, a process that would not be as 
common in those clinics that did not attend deliveries as they would automatically refer all 
pregnant patients to the hospital level for labor and delivery. We interviewed the physician in 
charge of the clinic, but also included interviews from the assigned midwife (in one case) and 
the head nurse (in another case). We then identified the hospital to which each of the clinics 
referred. As some clinics were in the same health jurisdiction, two to three clinics in our sample 
referred to the same hospital. Qualitative fieldwork was conducted during the months of July 
and August 2010. 
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The questionnaire addressed the priority areas for referral systems as outlined by Murray et al. 
2006, namely: organizational, technical and social-relational aspects of obstetric referrals. 
Specifically, these interviews described the decision-making process for referrals; identify and 
collect any hospital guidelines regarding referral of cases; identify levels of preparedness for 
decision to delivery intervals; adequacy of ambulances and communication systems; and 
perspectives on areas for improvement in maternal health services11.  
 
To examine mechanisms that could potentially contribute to diminished routine prenatal care, 
we conduct qualitative research that examined three coordinating mechanisms of shared 
mental models12,14, closed loop communication between primary care clinics and specialists: 
the active interchange of information, wherein the sender confirms the receipt of the 
information and the receiver acknowledges the receipt of information15 and mutual trust 
between primary care clinics and specialists13.  
 
Recordings of all qualitative interviews were transcribed and complemented field summaries 
written immediately following each interview were included in the analysis.  A pragmatic 
approach31 was utilized to analyze content, and elucidate codes that reflect the themes 
presented in the interviews and field summaries. Code books, based on a priori themes and 
review of field notes were developed to guide the process and categorized the themes and sub-
themes for each of the sets of interviews with primary care clinics and with hospitals. As 
additional themes emerge during the coding process, codes were defined and added to the 
code book. All coding, and content analysis including identification of the relationships between 
codes, concepts, and themes, was conducted in Atlas ti.  
 
Box 1. List of themes and a priori codes 

 
 

Ethical Issues 
The two original studies were reviewed and approved by the research and Ethical review 
committees of the Mexican National Institute of Public Health (approval #746). The approval for 

Coordination mechanism elements: 

• Shared mental model / knowledge (e.g. use of protocols, common understanding 
of referral procedures) 

• Closed loop communication (eg. issues with the referral and counter referral 
format, phone communication) 

• Mutual trust (eg. The shared belief that team members/collaborators will 
perform their role and protect the interests of their team mates) 

Tools of effective referral system: 

• An effective communications system  

• Specific protocols for identification of complications  

• Designated transportation 

• Protocols for communication  

• Adequately resourced referral center 
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the secondary data analysis was granted by the Committee for the Protection of Human 
Subjects at the University of California, Berkeley (#2016-04-8708). 
 

Results 
Table 2 presents the descriptive data, broken down by referred and non-referred women. We 
found significant differences between referred and non-referred women in terms of 
indigenousness parity, educational attainment (middle school and higher), diagnoses of 
comorbidities, coverage by Oportunidades and Seguro Popular and number of prenatal visits. 
 
Bivariate analyses indicate well-balanced groups (Appendix 1) when propensity score weights 
are used.  A total of 1,607 of the 1692 matched in the propensity score calculations. The 
average absolute bias declined from 16.5% before matching to 4.8% after matching. 
 

Difference in Difference Analysis 
Table 3 compares the quality of routine prenatal care scores for the first and last prenatal visits 
broken down for referred versus non-referred women. There is no significant difference in 
prenatal quality scores at the first visit between the referred (72.2%) and the non-referred 
women (71.4%). There is a decline across time and the scores for the last prenatal visits are 
over 10 percentage points lower than the first visit scores. This first/last visit difference is 
significant and the difference is greater in the referred women than the non-referred women. 
 
Table 4 shows the unadjusted and adjusted results of the difference-in-differences regression 
model. In both models, the DID coefficient is significant, and the prenatal visit quality score for 
referred women declined by 2.83 points over time that than for the non-referred women. Visit 
quality scores declined from the first visit to the last visit for both groups of women by 10.2 
points. 
 
Results of the difference-in-difference model that incorporated the propensity score weights 
attenuated the results (data not shown). The time*treatment D-in-D coefficient was of a 
smaller magnitude, but in the same direction as the unweighted model, but not statistically 
significant. We calculated the Aikake and Bayesian Information Criteria (AIC and BIC) for both 
models to compare goodness-of-fit and found that the adjusted, propensity score weighted DID 
model had the best fit. 
 

Qualitative Results 
For qualitative analyses, we first identified the various processes and tools used to facilitate 
effective referrals and then looked at how they were applied, considering three coordination 
mechanisms: shared mental models, closed loop communication, and mutual trust. 
 

Health Systems Infrastructure: Presence of tools of effective referral systems 
The state health systems in Guerrero and Oaxaca have a number of guidelines and procedures 
to facilitate the referral process which were widely in place to facilitate referrals and reported 
by all/most of the sites interviewed. These guidelines were generally based on national norms, 
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namely the national norm for prenatal, labor and delivery, and postpartum care and the 
guidelines for referrals, which applied for all referrals, not just obstetric. In some cases these 
guidelines and formats had been adapted at the state level.  
 
The central format that guided the referral process is the referral/counter-referral format, a 
paper form that both the referring physician completes with the information on the patient 
(including obstetric history and the reason for the current reference) with a section for the 
hospital to complete with information about treatment received by the patient while at the 
hospital. The patient general carries this format as she goes to the hospital and back to the 
clinic for care.  
 
Communication between the health care clinic and hospital is usually done via telephone. This 
was complicated by the fact but most of the clinics interviewed did not have a landline phone 
available in the clinic. In these cases the provider would use their personal cell phone (if there 
was a signal available, which was uncommon in more remote communities) or used the local 
public telephone bank (caseta). Some clinics had a radio that they would use for 
communication with the hospital. Hospitals usually had phones, but the challenge for the clinics 
is that the phone lines at the hospital were often busy. Callers from the clinic would have to call 
other departments at the hospital, often the social workers offices, who would then need to 
physically locate someone from the obstetric or emergency department.  
 
Transportation, especially for critical patients, proved challenging for the clinics. Few clinics had 
ambulances. For urgent cases, clinics could sometimes rely on the municipality government to 
provide a driver and car. For more routine, non-urgent referrals, patients had to find their own 
way to the hospital, usually in public bus or taxi. This public transportation could cost the 
patient as much as $800-1000 pesos (about US$80-100), depending on the mode of 
transportation and time of day.  
 
Other tools include triage at the hospital, the stoplight risk assessment tool for pregnant 
women, and the Secretary of Health’s normative documents and specific guidelines for the care 
of obstetric complications (e.g. hemorrhage, preeclampsia, sepsis). Other facilitators of the 
management and referral for obstetrics include the “Modulo Mater” program, which is a 
doctor’s office at the hospital to attend high-risk women referred in the prenatal period.  
 
Providers at the clinic and hospital level varied however, in their level of familiarity with these 
reference documents and key informants were able to identify between 2 and 9 different 
reference documents guiding the referral process.  
 

Closed loop communication  
We identified a number of factors that challenged clinics and hospitals to close the loop on 
communication. The referral-counterreferral format is the main means of conveying 
information on the patient between the clinic and hospital. It is generally the patient, however, 
who is carries the format and she moves through the system. The challenge of relying on the 
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patient to carry this important information back and forth is obvious, as formats are frequently 
lost or misplaced along the way.  
 

“…Some women don’t arrive with their formats because they perhaps are not really 
referred by the health center or sometimes they lose for formats or were not given a 
format, but just told to go to the hospital for a consult.” (ROOaxH-03). 

 
Communications between the PHC and hospital are complicated as some hospitals did not 
reporting having telephones. While some PHC-H pairs found a way around this issue by either 
using radios or personal cell phones to communicate directly with the physicians at the hospital 
level, using personal cell phones was preceded by a pre-established personal relationship 
between providers at the PHC and hospital levels. If the interpersonal relationships had not 
been fostered nor developed, the solution of using personal cellphones was rarely mentioned 
or relied upon. In these cases if the PHC doctor could make a phone call, either from a personal 
cell phone or from the public telephone bank (caseta), s/he did not know who to directly call at 
the hospital.  
 
In some of the areas, an administrative figure from the health jurisdiction intervened helped 
mediate the closed loop communication challenges and facilitate communication. The health 
jurisdiction supervisor oversees the primary care clinics and can help to coordinate trainings, 
communication and transfer of counter-referrals from between the PHCs and hospitals. One 
PHC doctor reports:  
 

I would call the hospital to make an appointment [for a patient] or to send a patient and 
they would not answer. That was the problem, the never answered the telephone. Then 
they would say ‘Ah, yes, give me a moment, let me call the Emergency Department.’ 
They would take a thousand years, so that was the problem. I said, better to call 
someone who can help me [the Jurisdiction]. Yes, the communication channels with the 
hospital were a bit blocked.”(ROOaxCS-7) 

 
Finally, to try to close the loop on communication, the provider at the health clinic would 
sometime accompany the patient to the hospital, particularly if it was an emergency case.  

“-There is no cell phone signal here? 
-No, there isn’t 
-Ok, so how to you maintain some form of communication with the hospital? 
-Through the referral format. And sometimes I go with the patient.” 

 
Without closed loop communication providers at the primary care level were often in the dark 
about the required follow on care that would potentially needed for the referred woman.   
 

Shared mental models 
With few exceptions, there was little evidence of shared mental models between the primary 
care clinics and the hospitals. While all were familiar with the main tools and high-level 
protocols for referrals, there was dissonance across sites of how these tools and protocols 
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should be implemented. Providers at both levels complained about the lack of agreement on 
how to organize patient care and felt that the lack of communication across levels of care 
resulted in lost opportunities for PHCs and Hospitals to develop a common knowledge about 
the patient and agreement on how to coordinate. 
 

“There is no communication, but I feel that there should be, at the very least, work 
meetings to see how everything will be organized and so that more information can 
flow.” (ROOax-CS-01) 

 
There was a tension also between how the established protocols for referral were not feasible 
given the realities on the ground. One of the hospitals complained that the OB/GYN service was 
already over-saturated and that the PHCs referred too many patients. Yet its referral clinics 
reported that they only referred high-risk patients, or those who were “red” (highest risk) on 
the Ministry of Health stoplight screening tool. This discord could be due to three potential 
factors: 1) lack of sensitivity/specificity of the stoplight screening tool to identify those patients 
who will truly encounter OB complication, 2) lack of professional criteria/quality of care at the 
PHC level, or 3) lack of resources at the hospital level to attend the need in that region. One 
hospital head of obstetrics cites: 
 

“Sometimes when we evaluate a patient, we find that her symptoms are not clear [on 
the format]. They don’t notate if it is an ‘emergency’ emergency, or if the patient can 
wait a week. No, they just indicate that it is a referral and put down the information of 
why they are referring. Some cases are not supported as referrals, because some just 
want to refer, and they try and try, but they just can’t support the referral with specific 
data.” (ROOaxH-01) 

 
The referral and counter-referral format was not seen as an effective way to guide the referred 
patient through the system, either because it was lost in the process or incompletely filled out 
by either the PHC and/or the hospital. The complaints by hospitals of incomplete referral 
formats could in fact be a reflection of the decay in the level of quality of care and a reflection 
that all key items of care were not being routinely carried out on the later prenatal periods. 
 

“That is the first thing, fix the referral format. It is incomplete the majority of the time. 
Regardless of what format is used, unfortunately it is incomplete and very poor 
regarding the clinical summary... But the formats are very poor, very sparse and 
sometimes they don’t fill it all out.” (ROOaxH-03)  

 

Mutual Trust 
Stark differences were observed across different PHCs and hospital regarding the level of 
mutual trust. Some PHCs reported being able to work effectively to problem solve care for 
patients with their counterparts at the hospital level. Generally, where there was mutual trust, 
personal relationships had already been forged, through rotations by the PHC personnel at the 
hospital or in district level meetings. Mutual trust manifested as knowing how to overcome 
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problems, seeing the obstetric case a problem to be tackled jointly, as evidenced by the “we 
decide” approach to caring for patients. 
 

“Well I worked there in the hospital as well and we communicated by cell phone. Now I 
send a message to one of my colleagues in Emergency or I’ll call the hospital’s direct line. 
If I call directly, the social worker will answer or the doctor will pick up. I will explain the 
situation and they will tell me,‘you know what? There is an anesthesiologist or there is 
no OB/Gyn.’ Or something like that and then we decide if I should send the woman 
directly to [that hospital] or if I should send her straight on to the [Specialty Maternity] 
hospital.” (ROGUeCS-01) 

 
Other hospitals and PHCs had not established this mutual trust. Some providers expressed 
skepticism as to the level of motivation and trustworthiness of their colleagues at different 
levels of care, such as what this hospital level physician expressed of those working at the 
primary care level. 
 

“I think that there is a lack of training…but this is minor part….The rest [of the problem], 
about 70-80% is attitude. The referring doctor lacks commitment, attitude, goodwill, 
ethics, dedication to himself, to his profession, and to patients. That is what is missing.” 
(ROOaxH-03) 

 
Some PHC physicians expressed frustration that the hospital did not attend their referred 
patients, who were often returned to the PHC level as the hospital would cite lack of resources 
(e.g. lack of gynecologists, anesthesiologists or beds) as a reason to not attend the patient. 
Some spoke of how the health jurisdiction leadership or administration was brought in to help 
facilitate communication. Ultimately, however, that lack of mutual trusted resulted in patients 
not getting the care that they need.  
 

Discussion 
Mexico has a tiered public health system that integrates primary care, community and 
secondary hospital and tertiary hospital levels of care and has a formal referral system meant to 
facilitate movement of the patient across the different levels of care as the particular clinical 
presentation requires. We sought to explore how quality of care and referrals were 
interrelated, and specifically explored how quality of care delivered during prenatal visits pre- 
and post-referral for referred women versus non-referred women.  
 
We hypothesized that referred women would have a decay in the visit-level quality of care 
when comparing pre- and post-referral scores, compared to non-referred women. Referred 
women appear to experience this decline in the quality of care more acutely than non-referred 
women. The conceptual models developed on care coordination provide a useful framework to 
explore the potential dynamics of the greater decay in quality of care for the referred women. 
 
We also sought to delve into the mechanisms of changes over time through aspects of 
teamwork and care coordination in a middle-income, resource-constrained setting, through the 
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lens of prenatal referrals. We found that, the quality of routine prenatal care declines for all 
women between the first and last prenatal care visits. The decline in quality of care is even 
greater for referred women, highlighting that referrals create care coordination challenges that 
need to be managed and mitigated.  
 
Structures and guidelines are in place to prompt the provider for the tasks to be carried out at 
each prenatal visit. The content and actions to be taken during regular prenatal visits are 
outlined in the Mexican Guidelines for Prenatal Care and most of the clinics in this study were 
observed to have a checklist type format for initial and subsequent prenatal visits where the 
various actions to be carried out and their results, such as blood pressure measurement and 
fetal heart rates auscultation, can be recorded. Despite these prompts to guide prenatal visits, 
for the patients in our study, quality of routine prenatal care was less consistently delivered at 
the last visit compared to the first visit for all women.  
 
Our qualitative results shed light as to why care quality can degrade over time and why it may 
degrade even more in the group of referred patients.  One potential reason could be that the 
items detailed in our quality of care index were still carried out, but they do not make it into the 
clinical chart and there is less complete documentation of routine care in late stages of 
pregnancy. This could be due to time pressures or perceived importance and in fact the poor 
quality of clinical charts as a record of actions carried out has been documented32,33. Another 
mechanism that leads to a decay overtime is complacency of care. In particular, after a number 
of prenatal visits where all is well, providers may cut corners or skip steps. Finally, another 
explanation could be that given the higher frequency of visits in late stages of pregnancy 
(women may be told to come in once a week), providers may be spreading out routine care 
over several late stage visits rather than address all in one visit, or having the woman come in 
for closer follow up of one particular item. Indeed if a woman who is far along in her pregnancy 
was instructed to come to the clinic daily to have her blood pressure checked, it may look like a 
prenatal visit in her chart, but the provider was being exceptionally thorough in his/her care, 
and this may not in fact be a signal of poor quality. 
 
An effective referral process requires effective teamwork across provider types, geographies 
and health services sites. We looked at how coordinating mechanisms can facilitate, or impede, 
teamwork around referrals. We found that while tools for closed loop communication, such as 
the referral-counterreferral format existed, using a paper format that relied on the patient to 
move her information through the system resulted in a loss of important clinical information. 
Hospital-level providers often lacked detailed information about why the woman was referred 
as the format lacked a differential diagnosis, or clinical information. On the other hand, 
providers at the clinic level often reported not knowing what was done for the referred woman 
at the hospital. Given the imperfect information available, it providers at the primary care level 
could assume that the woman was adequately cared for at the hospital level, and so that they 
did not need to be as assiduous in the care that they provided for the woman.  
 
Social loafing contributes to ineffective teamwork. Social loafing, the tendency of individuals to 
exert less effort when working as a group, could affect the dynamic of the care provided to 
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these women34. We found evidence of this mechanism as both clinics and hospitals often 
expressed that the “other” could and should take care of the patient and that care for that 
patient was the other’s responsibility. Other studies have shown that diffuse accountability 
(assuming someone else will get it done) presents threats to the effectiveness of a team15,35,36. 
The challenges observed to closed loop communication also make it difficult to ensure 
accountability.  Clinics and hospitals were also not always on the same page about who should 
be referred (shared mental models) and were often antagonistic to one another, critical of the 
others’ ability to effectively care for the patients (mutual trust).  
 
There is an opening for process testing of interventions to improve teamwork and effort to 
strengthen health care teams and care coordination would be well-invested. Using the 
framework of collaborating mechanisms can be used to help define the types of potential 
intervention. Closed loop communication is particularly vulnerable/ripe for technology and 
mobile health (mHealth) solutions. It is notable that in the new World Health Organization’s 
guidelines on prenatal care, it is recommended that each woman carry her own case notes with 
her to ensure improve continuity and quality of care 17. Experience from this study in Mexico 
shows that this is not always effective and that there is a large loss of critical information as the 
woman moves through the service.  
 
Experience from an intervention to improve pediatric referrals and counter-referrals in 
Guatemala shows that interventions built to foster teamwork between the primary care and 
hospital levels can positively affect the level of engagement and empowerment of health care 
workers.5  Strengthening communication, a challenging aspect of referrals in both resource-rich 
and resource-constrained settings, can lead to higher provider satisfaction, and patient 
satisfaction37-39. 
 

Limitations 
We were concerned about potential selection bias when comparing referred and unreferred 
women. Two types of selection bias are of potential concern: across time and across group. 
Selection bias across time concerns changes in the composition of the groups themselves. We 
were not concerned directly with the bias across time, as it is precisely the event of being 
referred (during the prenatal period) that we are concerned with and we did not observe any 
changes in policy (for example changes in guidelines affecting the indications of who should be 
referred) or other events that would change the composition of who was referred over time. 
We were concerned, however, about the selection bias across groups. To attempt to correct for 
this potential bias, we calculated, at baseline, propensity score weights and carried out a 
sensitivity test by rerunning the unadjusted and adjusted difference-in-differences models and 
incorporating these propensity score weights into the model. Combining propensity score 
matching and difference in difference models is an emerging area of statistical analysis and 
standard convention holds that propensity score matching is not strictly necessary40,41. 
Furthermore, it is not clear in this case that the combination of the two methods would be 
required. When using propensity scores in DID models, it is important to avoid post-treatment 
bias; that is it is important not to balance (weight) on any variables that may have been 
affected by the treatment.42,40 In this case, we are hypothesizing that the quality score for the 
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individual visit would be affected by the referral status of the woman (treatment), supporting 
our use of PSM.  Due to the less established of PSM combined with DID regression, we 
presented the unweighted model as our final model. 
 
For the visit-level quality of care measures, we were dependent on the information available in 
the chart review as to whether or not an item had been carried out. Chart review has been 
demonstrated to under estimate the quality of care actually delivered during a patient visit.32,33 
We assume for the purpose of these analysis, however, that the shortfalls in chart review would 
be consistent across visits and thus would have limited effect on the outcomes of the observed 
decay in visit-based quality of care. This is an important assumption, however, and it would be 
useful to assess how the quality of data recorded in clinical charts changes within a patient over 
time. 
 
Finally, the qualitative interview guide for this study was designed specifically to inquire about 
the elements of a functioning referral system. Although we used the framework of coordinating 
mechanisms, we did not specifically ask about these mechanisms when the data were 
collected. In general, there is limited theory-based research on coordinating mechanisms and 
teamwork in healthcare delivery, and in particular around time of referrals, especially in 
developing countries. Future studies that focus directly on coordination mechanisms, teamwork 
and organization theory would be an important contribution to the literature.   
 

Conclusion  
Referral processes and care coordination have been little studied in lower and middle-income 
countries, such as Mexico, and even less studied in lower-income countries. While the referral 
system elements physical infrastructure and human resources tend to be a focus of initiatives 
to strengthen systems in low resource settings, failing to also strengthen care coordination will 
not lead to strong referrals systems that can successfully care for women who require access to 
more specialized care. These elements include teamwork, closed communication and shared 
understanding of protocols and procedures. Designing interventions to successfully implement 
them require an understanding of the complexity of the dynamics around each. As more 
attention is paid to referral systems in developing countries, it is advisable to look beyond just 
the provision of health care infrastructure and establishment of procedures to strengthen the 
referral system.  
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Table 3-1 Description of informants and interviews 

State 
 

Informant Type Number of 
Interviews 

Description 

Guerrero Heads of Primary care clinics 
(centros de salud) 

4 ▪ General doctor: 2 
▪ Nursing intern: 1 
▪ Professional midwife: 1 

Key actors at hospital 
(secondary level of care) 

2 ▪ Head of OB/GYN: 2 

Oaxaca Heads of Primary care clinics 8 ▪ General doctor: 6 
▪ Medical intern: 2 

Key actors at hospital 
(secondary level of care 

3 ▪ Head of OB/GYN: 3 

Total 
 

17 
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Table 3-2 Sample Characteristics 

Item All Women Referred Women  Non-referred 
women 

p-value 

N 1692 616 1076 
 

Socioeconomic Indicators 

Age (mean) 23.6 23.3 23.8 0.534 

Indigenous (%) 23.1 18.0 25.9 0.052 

Illiterate (%) 16.4 15.1 17.2 0.832 

Level of education (%)    0.270 

None  8.8 6.5 10.1 
 

Primary  46.1 43.5 47.6 
 

Middle School  33.6 35.1 32.7 
 

High School and beyond 11.5 14.9 9.6 
 

Married/Common Law (%) 90.1 91.0 89.6 0.211 

Parity (%) 
0 
1-4 
5 or more 

 
47.1 
45.1 

7.8 

 
54.7 
38.0 

7.3 

 
42.8 
49.2 

8.1 
 

<0.001 

Comorbidities 
None 
Appropriate diagnosis for 
referral 
Inappropriate diagnosis for 
referral 

 
50.5 
15.5 

 
34.0 

 

 
38.3 
24.4 

 
37.4 

 
34.0 
10.4 

 
32.1 

 
<0.001 
<0.001 

 
<0.001 

 

Oportunidades* (%) 32.0 36.0 29.7 <0.001 

Seguro Popular* (%) 63.0 64.3 62.3 0.003 

Number of prenatal visits 
(mean)* 

5.8 6.5 5.3 <0.001 

Woman attended in clinic with a 
midwife (%) 

52.8 50.2 54.4 0.096 

*indicates p<0.05. 
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Table 3-3 Routine Quality of Care Score for First and Last Prenatal Visit, by Referred Status 

 
N First Visit 

% Score (SD) 
Last visit 

% Score (SD) Difference 

Overall 1692 71.6 (17.2) 60.5 (12.1) -11.2‡ 

Referred 616 72.2 (16.9) 59.2(11.4) -13.0‡ 

Not referred 1076 71.4 (17.5) 61.2(12.5) -10.2‡ 

Difference  0.8 -2.0 -2.8 

*p<0.05; † p<0.01; ‡ p<0.0001 
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Table 3-4 Difference-in-Differences Regression of Visit-Based Quality of Care Scores Over the Prenatal 
Period for Referred and Non-Referred Women, with Propensity Score Weights 

 Unadjusted Adjusted 

 Coef. [95% CI] p-value Coef. [95%CI] p-value 

Intercept 71.09 [68.97,73.20] <0.001 67.34 [64.92,69.76] <0.001 

Referred -0.17 [ -1.63,1.28] 0.818 -0.30 [-1.77,1.18] 0.693 

Time 
-10.30 

[-11.51,-
9.09] 

<0.001 -10.29 [-11.50,-9.09] <0.001 

Referred * Time -2.83 [-4.83,-.83] 0.006 -2.83 [-4.82,-0.83] 0.005 

Indigenous  
  -0.11 [-1.65,1.44] 0.893 

Age Categories (comparison 18-35 
years) 

     

<18 years  
  0.82 [-0.46,2.10] 0.211 

>35 years  
  -0.71 [-3.15,1.74] 0.572 

Parity (comparison: nulliparous)      

1-4  
  0.51 [-0.62,1.64] 0.374 

5+  
  3.41 [1.21,5.61] 0.002 

Comorbidity (comparison: no comorbidities in 
clinical chart) 

    

Appropriate diagnosis for 
referral 

  2.18 [0.68,3.68] 0.004 

Inappropriate diagnoses for 
referral 

  0.67 [-0.52,1.85] 0.271 

Oportunidades  
  -1.38 [-2.57, -0.18] 0.024 

Seguro Popular  
  0.28 [-0.87,1.42] 0.635 

Clinic with midwife  
  6.85 [3.88,9.82] <0.001 
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Conclusion 
Referral processes and care coordination have been little studied in middle income countries, 
such as Mexico, and even less studied in lower-income countries. While the referral system 
elements physical infrastructure and human resources tend to be a focus of initiatives to 
strengthen systems in low resource settings, failing to also strengthen care coordination will 
not lead to strong referrals systems that can successfully care for women who require access to 
more specialized care. These elements include teamwork, closed communication and shared 
understanding of protocols and procedures. Designing interventions to successfully implement 
them require an understanding of the complexity of the dynamics around each. As more 
attention is paid to referral systems in developing countries, it is advisable to look beyond just 
the provision of health care infrastructure and establishment of procedures to strengthen the 
referral system.  
 
An effective referral process requires effective teamwork across provider types, geographies 
and health services sites. We looked at how coordinating mechanisms can facilitate, or impede, 
teamwork around referrals. We found that while tools for closed loop communication, such as 
the referral-counterreferral format existed in the Mexican public health system, using a paper 
format that relied on the patient to move her information through the system resulted in a loss 
of important clinical information. Hospital-level providers often lacked detailed information 
about why the woman was referred as the format lacked a differential diagnosis, or clinical 
information. On the other hand, providers at the clinic level often reported not knowing what 
was done for the referred woman at the hospital. Given the imperfect information available, it 
providers at the primary care level could assume that the woman was adequately cared for at 
the hospital level, and so that they did not need to be as assiduous in the care that they 
provided for the woman.  
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