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Abstract

Background—Antenatal care (ANC) is an important opportunity to diagnose and treat 

pregnancy-related complications and to deliver interventions aimed at improving health and 

survival of both mother and the infant. Multiple individual studies and national surveys have 

assessed antenatal care utilization at a single point in time across different countries, but ANC 

trends have not often been studied in rural areas of low-middle income countries (LMICs). The 

objective of this analysis was to study the trends of antenatal care use in LMICs over a seven-year 

period.
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Methods—Using a prospective maternal and newborn health registry study, we analyzed data 

collected from 2011 to 2017 across five countries (Guatemala, India [2 sites], Kenya, Pakistan, and 

Zambia). Utilization of any ANC along with use of select services, including vitamins/iron, 

tetanus toxoid vaccine and HIV testing, were assessed. We used a generalized linear regression 

model to examine the trends of women receiving at least one and at least four antenatal care visits 

by site and year, controlling for maternal age, education and parity.

Results—Between January 2011 and December 2017, 313,663 women were enrolled and 

included in the analysis. For all six sites, a high proportion of women received at least one ANC 

visit across this period. Over the years, there was a trend for an increasing proportion of women 

receiving at least one and at least four ANC visits in all sites, except for Guatemala where a 

decline in ANC was observed. Regarding utilization of specific services, in India almost 100% of 

women reported receiving tetanus toxoid vaccine, vitamins/iron supplementation and HIV testing 

services for all study years. In Kenya, a small increase in the proportion of women receiving 

tetanus toxoid vaccine was observed, while for Zambia, tetanus toxoid use declined from 97% in 

2011 to 89% in 2017. No trends for tetanus toxoid use were observed for Pakistan and Guatemala. 

Across all countries an increasing trend was observed for use of vitamins/iron and HIV testing. 

However, HIV testing remained very low (<0.1%) for Pakistan.

Conclusion—In a range of LMICs, from 2011 to 2017 nearly all women received at least one 

ANC visit, and a significant increase in the proportion of women who received at least four ANC 

visits was observed across all sites except Guatemala. Moreover, there were variations regarding 

the utilization of preventive care services across all sites except for India where rates were 

generally high. More research is required to understand the quality and influences of ANC.
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Introduction

Pregnancy and childbirth are associated with potential major risks for women and newborns 

and the death of thousands of women and millions of infants worldwide.1 In 2015, an 

estimated 300,000 women died from pregnancy-related causes.2,3 Although considerable 

progress has been made over the last twenty years in reducing maternal, fetal and neonatal 

mortality by improving access to and provision of high quality services during pregnancy, 

labor, and delivery, high pregnancy-related mortality is still common in many low- and 

middle-income countries (LMIC).4

Care during pregnancy, also known as antenatal care (ANC), is defined as the care provided 

by skilled health-care professionals to pregnant women to ensure the best health for both the 

mother and fetus during pregnancy.5 ANC coverage (at least one visit) is defined as the 

percentage of 15–49 year old women who received ANC provided by a skilled birth 

attendant (doctor, nurse or midwife) at least once during pregnancy. Similarly, focused ANC 

(FANC) is the percentage of women aged 15 to 49 who received ANC four or more times.6 

Based on these definitions, countries have assessed their ANC coverage through 

Demographic and Health Surveys (DHS).7 Global data suggest that around 86% of pregnant 
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women access ANC at least once but substantially less (62%) have at least four ANC 

contacts.6 Moreover, in the regions with the highest rates of maternal mortality, stillbirth and 

neonatal mortality, sub-Saharan Africa and south Asia, only 52% and 46% of women have at 

least four ANC contacts, respectively.6 Wide disparities exist in access to four or more ANC 

visits between rural and urban areas, with a greater than 20% difference between rural and 

urban areas in south Asia and sub-Saharan Africa.6 This suggests that that much more work 

is needed to address ANC utilization and quality.

The timing of initiation of the first ANC visit is important to ensure optimal care and health 

outcomes both for women and their children.8 Until now, many countries have been 

following the World Health Organization (WHO) recommendations of FANC guidelines, 

with varying coverage of one to four visits during pregnancy. However, recently, the WHO 

has also released recommendations to improve the quality of ANC and reduce the risk of 

pregnancy complications.5,9 According to the WHO, a pregnant woman should have her first 

ANC visit by 12 weeks’ of gestation, with 7 subsequent visits at between 20 and 40 weeks’ 

of gestation.9 These new guidelines aim to ensure not only a healthy pregnancy but also an 

effective transition to labor, delivery and eventually to a positive motherhood experience.9 In 

addition to recommending specific maternal and fetal assessments, these comprehensive 

guidelines address nutrition during pregnancy, prevention and treatment of common 

physiological problems, counseling and support for women facing intimate partner violence 

and preventative interventions for malaria and/or HIV in endemic areas.5,9 Thus, a positive 

impact may be achieved through screening for pregnancy problems, assessing pregnancy 

risk, treating problems that may arise during the antenatal period, giving medication to 

improve pregnancy outcomes, and for preparing women physically and psychologically for 

childbirth and parenthood.10,11 In addition, family planning counseling, skilled delivery 

care, and emergency obstetric care, are key elements of the package of services aimed at 

improving maternal and newborn health.12,13 Consequently, ANC may lead to further 

utilization of additional maternal services such as institutional delivery and seeking 

assistance for complications during delivery and the postnatal period. To reduce maternal 

and neonatal mortality, coverage of early ANC is one component of the global targets of the 

United Nations’ Sustainable Development Goals.13–15

Rates of ANC coverage are available through many population-based surveys such as the 

Demographic and Health Surveys (DHS) and national household surveys in LMICs and 

through routine health management information systems and special perinatal surveys in 

high-income countries. The limitation of these surveys is that the information is collected 

retrospectively.16,17 Additionally, many individual studies and surveys have assessed 

utilization of ANC at one point in time, but trends of ANC across time periods have not 

often been studied prospectively in LMICs. Thus, our objective was to analyze the trends of 

ANC use in LMICs over the seven years from 2011 to 2017 using a prospective community-

based multi-country research database.18 We also assessed the use of select preventive 

services at ANC as indicators of the quality of ANC during this period. These trends might 

be informative for program and policy makers in LMICs at the provincial and national level 

to improve maternal and child health.
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Methods

This analysis was conducted using data from January 2011 through December 2017 from a 

prospective community-based multi-country study, known as the Maternal and Newborn 

Health Registry (MNHR) that includes outcomes from rural or semi-urban geographical 

areas served by government health services. The MNHR data for this study were from 

communities at six sites in five low-income countries (Chimaltenango, Guatemala; Nagpur 

District and Karnataka State, India; western Kenya; Thatta District, Pakistan; and Lusaka, 

Zambia) within the Global Network for Women’s and Children’s Health Research Network 

(GN), which is a network of research teams comprised of LMIC investigators working in 

partnership with researchers from U.S. institutions. The Eunice Kennedy Shriver National 

Institute of Child Health and Human Development (NICHD), a U.S. governmental 

organization, supports this network.

The methods of the MNHR have been published elsewhere in detail.18,19 In general, each 

site identified 10 or more geographically-defined communities, each of which represents the 

catchment area of a primary healthcare center, and approximately 300–500 annual births. 

The objective of the MNHR study is to enroll pregnant women by 20 weeks’ gestation and 

to obtain data on pregnancy outcomes for all deliveries that take place within the 

community. Each community employs registry administrators (RAs) who are paid 

community health workers or nurses recruited from the local communities. Every RA 

identifies and tracks these pregnancies and their outcomes in coordination with community 

elders, birth attendants, and other healthcare workers.

Once a pregnant woman was identified, consented and enrolled, the RA obtained basic 

health information at the enrollment visit, including the woman’s gestational age. All 

pregnant women who provided consent were enrolled in the MNHR study; however, for this 

study analyses, women who miscarried or had a medical termination of pregnancy or were 

lost to follow-up prior to delivery were excluded.

Follow-up visits are conducted after delivery and at 42-days post-partum. During the follow-

up visit, in addition to pregnancy outcome, questions related to ANC are asked regarding the 

utilization of ANC to determine any ANC received during pregnancy. Receiving any ANC is 

defined as at least one visit during pregnancy. Likewise, the number of ANC visits are 

recorded. Moreover, the provision of specific preventive care services such as usage of 

vitamins/iron, tetanus toxoid (TT) vaccine and HIV testing are also captured as binary 

responses.

Statistical analysis

The numbers and percentages of women receiving any ANC (i.e., at least one ANC visit) 

were computed for each site and year. In addition, for women enrolled from 2013 to 2017, 

the number of ANC visits was collected and the numbers and percentages of women with at 

least one or at least four ANC visits for those years were computed. Chi-square tests were 

used to determine whether there was a significant change from the first to last year for each 

site. Line graphs were created to visualize changes in the number of ANC visits (0, 1, 2, 3, 

4+) by year (2013–2017) for each site. Furthermore, a generalized linear regression model 
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was used to examine changes in the percentage of women receiving at least four ANC visits 

by site and year, controlling for maternal age, education, and parity. We tested a site by year 

interaction to determine whether changes over time differed across the sites for at least four 

ANC visits. Similarly, regression analyses were conducted for select preventive care services 

at ANC. Specifically, we calculated the numbers and percentages of women receiving TT 

vaccine, vitamins/iron and HIV tests by site and year.

Ethical consideration

This study was reviewed and approved by ethics review committees of all research sites 

(INCAP, Guatemala; University of Zambia, Zambia; Moi University, Kenya; Aga Khan 

University, Pakistan; KLE University’s Jawaharlal Nehru Medical College, Belagavi, India; 

Lata Medical Research Foundation, Nagpur, India), the institutional review boards at each 

U.S. partner university and the data coordinating center (RTI International). All women 

provided informed consent for participation in the study, including data collection and the 

follow-up visits.

Results

The number of participants screened and enrolled during the study period (2011 through 

2017) is provided in Fig. 1. A total of 336,376 women were eligible out of which 335,183 

(99.6%) consented to participate in the MNHR. Of those who consented to participate, 

21,520 women were excluded due to miscarriages (12,461) medical termination of 

pregnancy (5383), were lost to follow up (3669), or had missing data (N = 5). Hence, 

313,663 women were included in the analyses with the following distribution by site: 

Belagavi, India (N= 54,631), Guatemala (N = 45,430), Kenya (N = 57,628), Nagpur, India 

(N = 60,191), Pakistan (N = 46,908) and Zambia (N = 48,875).

Table 1 presents the demographic characteristics of participating women. The proportion of 

nulliparous women ranged from 18% in Pakistan to more than 40% in India. The proportion 

of women with no formal education ranged from 2% in Kenya to 86% in Pakistan. Most of 

the women were 20–35 years old at the time of enrollment for all sites.

Table 2 shows the trend of the proportions of women receiving at least one ANC visit by site 

and by year. The rates were generally high reaching close to 100% for nearly all the sites. 

For both Indian sites, nearly 100% of women received at least one visit each year. In 

Pakistan, the percentage of women with at least one ANC visit increased significantly from 

86% in 2011 to 97% in 2017 (p<0.001). However, in Guatemala, the percentage of women 

receiving at least one ANC visit decreased from 97% in 2011 to 94% in 2017 (p<0.001).

The percentages of women receiving at least four ANC visits were substantially lower; 

however, except for Guatemala, these percentages increased significantly over time 

(p<0.001) (Table 2). These trends remained significant after controlling for demographic 

characteristics (Fig. 2). The site by year interaction was significant (p<0.001), indicating that 

trends varied significantly by site.
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Fig. 3 graphically displays changes in the number of ANC visits over time according to site. 

In Guatemala, the rates for women with 0, 1, 2, and 3 ANC visits increased over time, while 

the percentage receiving 4+ ANC visits decreased. For other sites, the proportion of 4+ visits 

increased over time. In some sites, the increase in the percentage of those with 4+ visits 

seems to be related to a reduction in the percentage of those with 3 visits. For example, in 

Zambia, the proportion of women with 1 or 2 ANC visits was consistent over time while 

those with 4+ visits increased and those with 3 visits decreased.

The percentage of women receiving various types of preventive care during ANC are shown 

in Table 3 and Fig. 4. Similar to the results for at least one ANC visit, in the Indian sites, 

100% of women received the TT vaccine, while in Kenya use remained between 89% and 

91% over the study period. In Pakistan, the percentage receiving TT vaccine remained low 

over time with values ranging from 44% to 54%. In Guatemala, the TT coverage increased 

from 55% in 2012 to 94% in 2016; however, in 2017, the percentage dropped to 70%. 

Zambia had a significant decrease in the coverage of women receiving TT vaccine over time 

from 97% in 2011 to 89% in 2017 (p< 0.001).

Prenatal vitamins/iron use was nearly 100% across all years in Zambia and the two Indian 

sites (Table 3, Fig. 5). Although Guatemala and Kenya already had high proportions of 

women using prenatal vitamins and iron in 2011 (89% and 93%, respectively), the use over 

time increased to 96% and 98%, respectively. The greatest change was observed for Pakistan 

with a substantial increase from 64% in 2011 to 86% in 2017.

The percentage of women receiving an HIV test increased across all sites except Pakistan 

(p< 0.001; Table 3, Fig. 6). Usage in Pakistan remained close to zero as HIV testing is not 

standard practice. High rates for HIV testing were observed for both African and Indian sites 

at 94% or higher. Guatemala had lower percentages of HIV testing but the percentage 

steadily increased over the time from 31% in 2011 to 78% in 2017.

Discussion

This study provides a comprehensive analysis of the trends of ANC visits based on 

prospectively collected data from six sites in five countries. In summary, most of the women 

across all sites used ANC services at least once. With the exception of Guatemala, the 

overall trend for at least one ANC visit increased for most of the sites or remained 

consistent. However, for Guatemala, there was a significant decrease in the receipt of at least 

one ANC visit over the seven years. For at least four ANC visits, there was an increasing 

trend for all sites from 2011 to 2017 except for the Guatemala site where the opposite trend 

was observed.

Regarding the utilization of specific preventive care services at ANC, for TT use, no 

consistent trend was observed; however, a trend of increased use of iron/vitamin was 

observed for all sites. There was an increasing trend for HIV testing over the period for all 

sites except for Pakistan, where HIV testing is not part of routine ANC.

Our results for ANC care use are consistent with some of the DHS surveys of the 

participating countries. For example, DHS surveys from Pakistan showed that ANC 
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utilization has increased over the last twenty-five years.20–23 The percentage of women 

making at least four ANC visits remained low in the early years but substantially increased 

over the last two decades.20–23 These surveys showed that the overall proportion of TT 

vaccine use was lower in Pakistan compared to the other sites, but with an increasing trend 

over the last two decades.20–23

Similarly, three different national health surveys for India also showed an increasing trend 

for both one and at least four ANC visits over the last twenty years.24–26 Likewise, 

increasing trends were observed for the percentage of women utilizing at least four visits and 

TT vaccines.24–26 The DHS results showed similar trends for Kenya, however, the 

proportion of women utilizing at least one ANC visit was quite high in 1998 to begin with 

and increased slightly in 2014.27–29 Likewise, the proportion of women having at least four 

visits was found to be high relative to surveys conducted in India and Pakistan.27–29 

Furthermore, these surveys showed the fluctuations of TT vaccine utilization over the last 

fifteen years.27–29 DHS conducted in Zambia have also shown similar trends with a higher 

percentage of women receiving at least one visit and showing declining trends for at least 

four visits.30–33 However, for TT vaccine utilization, these surveys showed no clear trends.
30–33 In contrast to our study findings, for Guatemala, national DHS have shown an 

increasing trend for at least one and four ANC visits from 1998 to 2015.34–36 Based on our 

study findings, the reasons for the decline in ANC visits trend for Guatemala may need to be 

explored further in future studies.

The possible reasons for the increasing trend in ANC visits for different study sites may be 

explained by the many initiatives taken by the government and non-government 

organizations (NGOs) for increasing awareness regarding ANC among women of 

reproductive age. For example, the Government of Pakistan has been providing maternal and 

child health services through two national programs, the National Program for Family 

Planning and Primary Health Care (Lady Health Workers (LHW) Programme and the 

National Maternal and Child Health Program since 1994 and 1996, respectively.37,38 These 

programs aim to not only create awareness regarding maternal and child health services 

including ANC but also provide basic maternal and child health services through LHWs and 

community midwives. Likewise, in India, promotion of maternal and child health has been 

one of the most important components of the Family Welfare Programme of the Government 

of India and the National Population Policy–2000 (Ministry of Health and Family Welfare 

2000). In 1996, the Indian Government incorporated safe motherhood and child health 

services into the Reproductive and Child Health Programme with the main components 

including the provision of ANC, iron prophylaxis, two doses of TT vaccine, detection, and 

treatment of anemia in mothers, and management and referral of high-risk pregnancies.39 

Similarly, since 1967, the Kenya government has been promoting an integrated maternal and 

child health/family planning program with the dual objectives of enhancing the welfare of 

both mothers and children and reducing fertility.40 Moreover, the government of Kenya has 

also introduced a FANC model as recommended by the WHO.41 FANC guidelines 

recommend that a pregnant woman should have four comprehensive ANC visits, and be 

screened and treated for anemia, malaria, HIV/AIDS, and also be immunized against 

tetanus.41 The FANC model was introduced into the National Health Strategic Plan of 
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Zambia in 200542. This model also intended to reduce waiting times, increase the time spent 

educating women about pregnancy and reduce the cost of medical care for the family.42

In addition to the various government initiatives, women are also provided information about 

ANC through initiatives conducted by NGOs. For example, a community based trial in 

Thatta, Pakistan, Belagavi, India and Guatemala began in 2012, where in addition to the 

main study objectives, home visitor research assistants (HVRAs) sensitized pregnant women 

about ANC during their biweekly visits and motivated them to seek the ANC services from 

nearby facilities.43 HVRAs also provided supplements containing macro- and micro-

nutrients and iron tablets to women at their home. This might be one of the reasons 

explaining the rise in vitamins or iron uptake for these sites.43

Thus, regarding the preventive services, the proportion of pregnant women utilizing vitamins 

or iron was either high or showed an increasing trend for all countries, but TT vaccine and 

HIV testing did not increase. This might be because vitamins or iron in oral form can still be 

provided to women by health workers in their homes, but HIV testing and TT vaccination 

are generally provided within a facility. Moreover, in order to obtain the complete two doses 

of TT vaccine, women must visit a health care facility at least twice.

The higher percentages of women getting HIV testing done during pregnancy can be 

explained by the fact that three of the sites (India, Kenya, and Zambia) have policies and 

laws on HIV testing during pregnancy.44 These policies and laws often provide an 

opportunity for pregnant women to get free HIV screening and treatment services.44 

Similarly, in 2010 the Guatemalan National Congress approved the National Law for a 

Healthy Maternity and the National Plan to promote maternal and neonatal health, which 

may help explain the rising trend for HIV testing during pregnancy.45 On the other hand, 

Pakistan, does not have policies requiring HIV testing.

The decrease in ANC coverage in the Chimaltenango area of Guatemala is likely explained 

by a 2014 government decision to eliminate an outreach program that increased ANC 

coverage.46 This program has not been replaced with other options to improve ANC 

coverage. The change occurred at the end of 2014, and likely explains our findings of 

decreased ANC in the Guatemala site since that time.

Strengths and limitations

This study had several strengths including that it was population-based and did not rely 

solely on hospital data. Second, even though the DHS provides data on ANC coverage for 

many of the countries included in this study, one of the strengths of our study is that it is 

more recent, with prospectively collected data, unlike the DHS surveys which collect data 

retrospectively. Third, the data were collected from a large cohort of more than 300,000 

births. To our knowledge, this is among the first studies that assessed trends of ANC in 

LMICs of South Asia, Africa and Latin America with a good representation of varied 

community-based sites.

This study had a number of potential limitations. First, despite the large sample size, these 

data were collected in relatively small, often rural areas of each of the countries and are not 
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representative samples from the countries. Second, we did not determine the trimester 

(gestational age), during which a pregnant mother availed ANC service. In addition, while 

assessing ANC care during pregnancy, we did not ask women about the number of doses of 

TT vaccine administered to her during pregnancy, which trimester the TT vaccine was 

administered and for how long the women used vitamins or iron during pregnancy. 

Moreover, the information about TT vaccine use was mainly based on the recall of mother at 

the time of delivery.

Conclusion

Progress in the coverage of ANC as well as certain measures of ANC quality have been 

achieved in nearly all study sites, but coverage and high-quality care is still far from 

universal. More research is required to better understand reasons for poor ANC coverage and 

quality, as well as how to improve the quantity and quality of that care.
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Fig. 1–. 
Sample selection flowchart.
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Fig. 2–. Percentage of women with at least four antenatal care visits by year and site.
Note: Site x year interaction was significant, controlling for maternal age, education, and 

parity (p < 0.001).
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Fig. 3–. 
Percentage of women by number of antenatal care visits, year, and site.
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Fig. 4–. Percentage of women receiving tetanus toxoid vaccine by site and year.
Note: Site x year interaction was significant, controlling for maternal age, education, and 

parity (p < 0.001).
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Fig. 5–. Percentage of women receiving prenatal vitamins/iron by site and year.
Note: Site x year interaction was significant, controlling for maternal age, education, and 

parity (p < 0.001).
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Fig. 6–. Percentage of women receiving HIV test by site and year.
Note: Site x year interaction was significant, controlling for maternal age, education, and 

parity (p < 0.001).
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