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Purpose: Initiating antenatal care (ANC) visits by pregnant women during first trimester, known as timely initiation of ANC visits, is 
crucial for wellbeing of mothers and their unborn babies. We examined whether sociodemographic characteristics of pregnant women 
predict timely initiation of ANC visits.
Patients and Methods: Data collected for the Afghanistan Health Survey 2018 (AHS 2018) were analyzed. A binary outcome 
variable was created as women with ANC visits in 0–3 months (first trimester) vs women with ANC visits in ≥4 months of pregnancy. 
A multivariable generalized linear model was employed.
Results: A total of 6862 ever-married women, aged 14–49 years, with a history of pregnancy, including current pregnancy, were 
included. The prevalence of timely initiation of ANC visits was 55.8%. The likelihood (OR = odds ratio) of timely initiation of ANC 
visits was higher in women aged 30–39 years [OR 1.12 (95% CI: 1.00–1.25)], in women who could read and write [OR 1.12 (95% CI: 
0.99–1.21)], in women who used public primary care facilities [OR 1.14 (95% CI: 1.01–1.28)], in women who received consultation 
on ANC from a doctor or midwife [OR 1.22 (95% CI: 0.72–2.08), OR 1.13 (95% CI: 0.67–1.92)] respectively, in women at fourth and 
highest quintiles of wealth status [OR 1.24 (95% CI: 1.04–1.48), OR 1.14 (95% CI: 0.92–1.40)] respectively, in women who intended 
to become pregnant [OR 1.56 (95% CI: 1.35–1.81)], in women who used the internet [OR 1.53 (95% CI: 1.13–2.06)], and in women 
who listened to radio [OR 1.16 (95% CI: 1.03–1.30)]. However, the likelihood was lower in women who had given birth at least twice 
[OR 0.67 (95% CI: 0.50–0.89)], and in women who lived in rural areas [OR 0.87 (95% CI: 0.75–1.00)].
Conclusion: To promote timely initiation of ANC visits, healthcare interventions to increase availability of midwives and doctors, 
and improve accessibility to primary care clinics, especially in rural areas, need to be implemented.
Keywords: ANC, timely ANC, early ANC, late ANC

Introduction
Maternal mortality is unacceptably high in low- and middle-income countries (LMICs).1,2 The South Asia region alone 
accounts for approximately one-third of maternal mortality worldwide.3 Inadequate access of pregnant women to quality 
antenatal care (ANC) contributes substantially to these preventable maternal deaths.4 Pregnancy and childbirth are 
a period of high vulnerability for both mothers and their unborn babies.5,6 Adequate use and timely initiation of ANC 
visits can contribute significantly to decrease maternal and neonatal morbidity and mortality in LMICs.5,7,8

Utilization of adequate ANC services and timely initiation of ANC visits (<12 weeks of gestation) is low in 
Afghanistan.9–12 In Afghanistan, utilization of adequate ANC visits was reported to be 16.5%, 21.7%, and 30.5%,9–11 
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and timely initiation of ANC visits was revealed to be 33.1%, 48.8%, and 57%.9,11,12 WHO’s latest recommendation of 
a minimum of eight ANC visits signifies the key role of ANC services to reduce perinatal mortality and improve 
women’s health.13 Timely initiation of ANC visits and receiving the required health services and nutritional advice for 
pregnant women is emphasized by WHO.5 WHO emphasizes the initiation of early ANC visits as soon as conception 
occurs. For example, women are advised to start taking oral iron and folic acid supplements to prevent maternal anaemia, 
puerperal sepsis, low birth weight, and preterm birth early in pregnancy; and women are even advised to commence 
taking folic acid supplements before conception in order to prevent neural tube defects in babies.5

ANC is defined as the care a pregnant woman or young woman receives from a skilled healthcare professional in 
order to ensure the best health outcomes for the mother and her baby during pregnancy.5 ANC aims to identify risk, 
prevent, and manage pregnancy-related health conditions, and provide nutritional and health education to women of 
reproductive age. To ensure optimum care, WHO recommends that every pregnant woman should receive a minimum of 
eight ANC visits throughout the pregnancy, with the first visits occurring in the first trimester of pregnancy.13

Initiation of ANC attendance during the first trimester of pregnancy and optimal ANC care are crucial for the 
wellbeing of pregnant women and their unborn babies.14,15 Latest studies from LMICs provide evidence on the 
significant role of sociodemographic determinants of initiating ANC visits among pregnant women during the first 
trimester of pregnancy.16–33 Studies from Afghanistan reported strong associations of sociodemographic and cultural 
influencers with the utilization of ANC services.9–12 Two of the studies in Afghanistan examined early and late initiation 
of ANC visits,11,12 and both studies found that husband’s education, woman’s age, education, socioeconomic status, 
residential area, and family size were associated with timely (or late) initiation of ANC services by pregnant women. 
Husband’s occupation was strongly associated, but pregnancy intention was not associated with early initiation of ANC 
visits;11 however, the other study found that unplanned pregnancy and women’s lack of knowledge on timing of ANC 
attendance were strongly associated with late ANC initiation.12 The above studies did not examine the effects of 
women’s access to media, parity, women’s consultation for ANC services by type of healthcare professionals, and by 
type of health facilities. Considering the above gap in knowledge, in this study we examined the sociodemographic 
predictors of timely ANC initiation in ever-married women during their latest pregnancies.

Materials and Methods
Study Design
Data collected between March and August 2018 from 19,684 randomly selected households in the 34 provinces for the 
Afghanistan Health Survey 2018 (AHS 2018) were used.34 After stratifying clusters by urban and rural areas, a two-stage 
sampling approach was employed. At the first stage, household listing was carried out in the selected clusters, and at 
the second stage the list of occupied residential households was used as the sampling frame from which the required 
number of households were randomly selected via a systematic sampling approach within each cluster. The resulting list 
of selected households was used to conduct the survey. To minimize the chance of selection bias, no replacements in the 
selected households were allowed.

In our study, data were analyzed from ever-married women, aged 14–49 years, who gave birth in the past two years 
prior to the survey or those who were currently pregnant. The latest pregnancy either in the past two years or the current 
pregnancy was used to minimize recall bias by the respondent women who were either previously or currently pregnant. 
During the survey, women were interviewed by trained surveyors who used a questionnaire on seeking reproductive 
healthcare for women. The questionnaire on wealth status, demographic and health characteristics of the household 
members was used for interviewing the head of the household.

Statistical Analysis
We used data from pregnant women (currently or previously pregnant) who had at least one ANC visit during pregnancy, 
and their data on the outcome and explanatory variables was complete in the database. A binary outcome variable was 
created as women with ANC visits in 0–3 months vs women with ANC visits in ≥4 months of pregnancy. The binary 
outcome variable was coded as timely ANC if a woman attended one or more ANC visits in the first trimester (0–3 
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months) of her pregnancy and as late ANC otherwise. The explanatory variables included in the analysis were: woman’s 
age (14–29 years, 30–39 years, and 40–49 years), woman’s literacy (whether or not she could read and write), 
husband’s literacy (whether or not he could read and write), parity (the woman had not given birth [nullipara], the 
woman had given birth once (primipara), the woman had given birth at least twice [multipara]), type of health facility 
the woman attended for ANC services (private clinic, public primary care facility, public hospital), type of health worker 
the woman consulted with for ANC services (nurse and/or community health worker, doctor, midwife), residential area 
(urban vs rural), wealth status (wealth quintile from the lowest to highest), household size (2–4 people vs ≥5 people), 
pregnancy intention (whether or not she intended to become pregnant), access to the internet (whether or not she used the 
internet daily or weekly for consulting for her healthcare), access to radio (whether or not she listened to radio daily or 
weekly), and access to TV (whether or not she watched TV daily or weekly). For variables on access to radio, access to 
TV, and access to the internet, we coded those women with “less than once a week access” as part of those who did not 
have access to the media. The variable on wealth status was created by principal component analysis, using the 
household ownership of assets, household use of amenities of life, and construction material used for the household 
properties. We specified a generalized linear model (GLM) with binary outcome for the multivariable analysis (below):

Yij refers to the outcome variable for woman i (whether or not she attended ANC visits during first trimester of her 
pregnancy), with j category of explanatory variables. βj refers to the odds ratio (OR) of attending ANC visits during first 
trimester for each category of explanatory variables, except the reference category of the variable. Xij denotes a vector of 
explanatory variables, and K refers to the number of explanatory variables. β0 stands for the intercept, and εij refers to the 
error term. We also fitted the above statistical model for bivariable analysis where the association between the outcome 
and each predictor was examined, without adjusting the model for all predictors in the study. During analysis, we added 
a random cluster effect in our model estimates to take the clustering effects of data at household level into account and 
adjusted standard errors for the ORs and 95% CI. Data were analyzed in Stata version 13.35

Results
Table 1 presents baseline characteristics of ever-married women who utilized ANC services during their latest pregnan
cies. The table shows that nearly two-thirds (63.1%) of women were 14–29 years old, followed by 30.2% of women aged 
30–39 years, and 6.7% of women aged 40–49 years. The proportion of women and proportion of husbands who could 
read and write were 21.5% and 40.8%, respectively. Majority of women (83.0%) had given birth two times or more, 
followed by 12.9% who had given birth once, and 4.1% women who had not given birth yet. A considerable proportion 
of women received ANC service from private clinics (43.8%), followed by 39.3% from public primary care clinics, and 
16.9% from public hospitals. Midwives provided ANC services to over two-thirds of women (66.2%), followed by 
doctors (32.9%), and 0.9% by nurses or community health workers (CHWs). Majority of women (74.2%) lived in rural 
areas, and the remaining quarter (25.8%) lived in urban areas. Women by wealth status ranged from 13.6% to 24.7%, 
from the lowest (poorest) to the highest quintile (richest). Majority of women (86.8%) lived in households with at least 
five people, and the remaining 13.2% of women lived in households with 2 to 4 people. Only 16.9% of women had 
intended to become pregnant for their latest pregnancies. The proportion of women with daily or weekly access to the 
internet, radio, and TV was 3.4%, 26.7%, and 39.1%, respectively.

Figure 1 depicts initiation of ANC visits (≥1 visits) by pregnant women during their latest pregnancies. It shows that 1 
out of 2 pregnant women commenced timely ANC attendance (55.8% = 3832/6862), followed by 32.3% (2217/6832) and 
11.9% (813/6832) who initiated ANC visits during second and third trimesters, respectively.

Table 2 displays odds ratios (ORs) on the likelihood of initiating timely ANC visits by the respondent women during 
their latest pregnancies. Results from multivariable analysis show that it was more likely [OR 1.12 (95% CI 1.00–1.25)] 
that women, aged 30–39 years commenced timely ANC visits compared with women aged 14–29 years. Compared with 
women who could not read and write, it was more likely that women who could read and write commence timely ANC 
visits [OR 1.12 (95% CI 0.99–1.21)]. Husband’s literacy was not associated with the initiation of timely ANC visits. 
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Compared with pregnant women who had not given birth yet, the likelihood of initiating timely ANC visits was smaller 
by women who had given birth at least twice in the past [OR 0.67 (95% CI 0.50–0.89)]. Compared with women who 
visited private clinics for ANC services, it was more likely for women who used public primary care facilities to 
commence timely ANC attendance [OR 1.14 (95% CI 1.01–1.28)]. Compared with women who received consultation for 
ANC services by a nurse or CHW, it was more likely that women who received consultation from a doctor and from 
a midwife to commence timely ANC visits [OR 1.22 (95% CI 0.72–2.08, and OR 1.13: 95% CI 0.67–1.92, respectively)]. 
Compared with women who lived in urban areas, for women who lived in rural areas it was less likely to commence 
timely ANC attendance [OR (95% CI) of 0.87 (0.75–1.00)]. Compared with women at the lowest wealth status quintile, 
women at the second highest and highest status were more likely to commence timely ANC visits [OR (95% CI) of 1.24 

Table 1 Characteristics of Women Who Utilized Antenatal Care 
Services During Pregnancy

Characteristic N %

Age

14–29 years 4333 63.1

30–39 years 2073 30.2

40–49 years 456 6.7

Women who could read and write 1473 21.5

Husbands who could read and write 2799 40.8

Parity

Nullipara (the woman had not given birth) 283 4.1

Primipara (the woman had given birth once) 887 12.9

Multipara (the woman had given birth ≥2 times) 5692 83.0

Health facility at which the women received ANC service

Private clinic 3006 43.8

Public primary care clinic 2694 39.3

Public hospital 1162 16.9

Health worker the women consulted for ANC visits

Nurse and/or community health worker 60 0.9

Doctor 2254 32.9

Midwife 4548 66.2

Place of residence

Urban 1769 25.8

Rural 5093 74.2

Wealth status

Lowest quintile (poorest) 932 13.6

Poor 1210 17.6

Middle 1434 20.9

Rich 1593 23.2

Highest quintile (richest) 1693 24.7

Household size

2–4 people 907 13.2

≥5 people 5955 86.8

Women who intended their pregnancies 1162 16.9

Women who used the internet daily/weekly 231 3.4

Women who listened to radio daily/weekly 1829 26.7

Women who watched TV daily/weekly 2681 39.1
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(1.04–1.48), and 1.14 (0.92–1.40)], respectively. The likelihood of initiating timely ANC visits in women at the second 
lowest quintile as well as those at the middle quintile of wealth status were not much different from the women at the 
lowest quintile. Initiating timely ANC attendance was not much different for women living in households with 2–4 
people vs women living in households with ≥5 people. Compared with women who did not intend to become pregnant, 
women who intended to become pregnant were more likely to initiate timely ANC attendance [OR (95% CI) of 1.56 

Figure 1 Timing of antenatal care visits by pregnant women.

Table 2 Likelihood of Initiating ANC Visits by Pregnant Women in the First Trimester

Predictor Bivariable Odds Ratio (95% CI) Multivariable Odds Ratio (95% CI)

Age group

13–29 years Ref Ref

30–39 years 0.96 (0.86–1.07) 1.12 (1.00–1.25)*

40–49 years 0.80 (0.66–0.98)** 0.99 (0.81–1.21)

Whether the woman could read and write

No, she could not Ref Ref

Yes, she could 1.30 (1.16–1.46)*** 1.12 (0.99–1.28)*

Whether the husband could read and write

No, he could not Ref Ref

Yes, he could 1.17 (1.06–1.29)*** 1.05 (0.94–1.16)

Parity

Nullipara (the woman had not given birth) Ref Ref

Primipara (the woman had given birth once) 0.72 (0.54–0.97)** 1.02 (0.74–1.40)

Multipara (the woman had given birth ≥2 times) 0.46 (0.36–0.61)*** 0.67 (0.50–0.89)*

(Continued)
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(1.35–1.81)]. Access to media had positive effects on initiating timely ANC visits. Compared with women who did not 
use internet, for women who used internet daily or weekly it was more likely to initiate timely ANC attendance [OR 
(95% CI) of 1.53 (1.13–2.06)]. Likewise, for women who listened to radio daily or weekly, it was more likely to initiate 
timely ANC visits [OR (95% CI) of 1.16 (1.03–1.30)]. However, a slightly weaker association was found for women who 
watched TV daily or weekly [OR (95% CI) of 1.09 (0.97–1.23)].

In Table 2 we also present results from bivariable analysis. We found that the likelihood of initiating timely ANC 
visits was significantly lower in women aged 40–49 years, as compared to women aged 14–29 years [OR (95% CI) of 
0.80 (0.66–0.98)]. It was found that husband’s literacy is a strong predictor of initiating timely ANC among pregnant 
women [OR 1.17 (95% CI 1.06–1.29)]. A strong association between household size of ≥5 people and timely initiation of 
ANC was revealed [OR (95% CI) of 0.84 (0.73–0.97)]. The effect of watching TV daily or weekly was significant for the 
initiation of timely ANC visits [1.27 (1.15–1.40)]. Bivariable analysis, however, did not identify strong associations 
between timely initiation of ANC and type of health facilities.

Table 2 (Continued). 

Predictor Bivariable Odds Ratio (95% CI) Multivariable Odds Ratio (95% CI)

Health facility that provided ANC services

Private clinic Ref Ref

Government primary care clinic 0.99 (0.89–1.10) 1.14 (1.01–1.28)*

Government hospital 0.99 (0.86–1.13) 1.05 (0.91–1.21)

Health worker the women consulted for ANC

Nurse and/or CHW Ref Ref

Doctor 1.32 (0.79–2.21) 1.22 (0.72–2.08)

Midwife 1.23 (0.74–2.04) 1.13 (0.67–1.92)

Place of residence

Urban Ref Ref

Rural 0.78 (0.70–0.87)*** 0.87 (0.75–1.00)*

Wealth status

Poorest Ref Ref

Poor 1.06 (0.90–1.27) 1.06 (0.89–1.27)

Middle 1.10 (0.93–1.30) 1.06 (0.89–1.26)

Rich 1.34 (1.14–1.58)*** 1.24 (1.04–1.48)*

Richest 1.41 (1.20–1.66)*** 1.14 (0.92–1.40)

Household size

2–4 people Ref Ref

≥ 5 people 0.84 (0.73–0.97) 0.97 (0.84–1.13)**

Whether the woman intended to become pregnant

No Ref Ref

Yes 1.70 (1.49–1.94)*** 1.56 (1.35–1.81)***

Access to internet

Did not use internet Ref Ref

Used internet daily/weekly 1.95 (1.47–2.60)*** 1.53 (1.13–2.06)***

Access to radio

Did not listen to radio Ref Ref

Listened to radio daily/weekly 1.21 (1.08–1.35)*** 1.16 (1.03–1.30)**

Access to TV

Did not watch TV Ref Ref

Watched TV daily/weekly 1.27 (1.15–1.40)*** 1.09 (0.97–1.23)

Notes: *p-value <0.10, **p-value <0.05, ***p-value <0.01.
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Discussion
In this study of 6862 ever-married women, aged 14–49 years, we found that 55.8% of women commenced ANC 
attendance during first trimester of pregnancy. Nearly two-thirds of women were 14–29 years old, and only 4.1% had not 
given birth previously. Midwives and doctors provided ANC services to pregnant women. Out of 4 women, 3 of them 
lived in rural areas. Only 16.9% of women intended their pregnancies. Access to media was low, particularly access to 
the internet. The multivariable analysis showed that the likelihood of initiating timely ANC attendance was higher in 
women aged 30–39 years old, in women who could read and write, in women who were pregnant for the first time, 
in women who used public primary care facilities, in women who consulted a doctor or midwife for ANC services, in 
women who lived in urban areas, in women who had higher wealth status, in women who intended to become pregnant, 
and in women who had daily or weekly access to the media (radio and the internet). It was revealed that husband’s 
literacy, household size, and watching TV daily or weekly were not strong predictors of initiating timely ANC attendance 
by pregnant women. However, bivariable analysis found that husband’s literacy, household size, and watching TV daily 
or weekly were strong predictors of timely initiation of ANC visits among pregnant women. The direction of the effect 
size for the above three predictors of timely commencement of ANC attendance by pregnant women was not different 
between the results obtained from multivariable analysis and bivariable analysis. The results from bivariable analysis did 
not take the confounding or modifier effects of other predictors into account; however, multivariable analysis adjusted 
results for all predictors in the model. This may be a reason for the differences between the results from multivariable and 
bivariable analyses.

Previous studies from LMICs found that the prevalence of initiating timely ANC attendance by pregnant women varies 
substantially from country to country, and even by regions within a country. For example, in a recent multi-country analysis 
of Demographic and Health Surveys from sub-Saharan Africa, it was found that the percentage of pregnant women 
commencing timely ANC visits ranged from 14.5% in Mozambique to 68.6% in Liberia.24 Findings from several other 
LMICs reported that the prevalence of initiating timely ANC attendance was as low as 11% in a geographic region of 
Bangladesh,36 and as high as 65.7% in an urban area in Ethiopia.20 In Ethiopia, three studies from three regions of the 
country reported early ANC initiation of 19.5%,37 31.5%,17 and 57.8%.19 The prevalence of 55.8% found in our study 
supports the findings from several previous studies in LMIC settings. However, our finding of 55.8% was higher than the 
findings reported in two previous studies from Afghanistan,11,12 which revealed that 33.1% and 48.8% of pregnant women 
initiated timely ANC attendance. A reason for the difference of 22.7% (55.8% vs 33.1%) could be related to the months 
when data were collected for the two studies; in our study we used data collected between March and August 2018 from 
ever-married women who reported their use of ANC attendance in the past 2 years, including currently pregnancy women; 
however, in the study from Afghanistan,12 data were collected from currently pregnant women over a period of three 
months. This shorter time span may have contributed to a possible under-reporting of ANC attendance in their study.12 Our 
finding of 55.8% of timely ANC initiation is similar to the finding of 57% reported by a separate study from Afghanistan.9 

Another study from Afghanistan that used data from the Afghanistan Demographic and Health Survey 2015 reported the 
prevalence of timely ANC initiation to be 48.8%,11 which has a difference of 7% from our finding.

Previous studies from LMICs reported significant associations between timely initiation of ANC attendance by pregnant 
women and women’s age,17,18,20,22–25,30–32,37 wealth status,18,24,25,31,33,37 education,18,21–25,29,31 parity,18,20,23–27,29,32 access to 
media,23,24,28,31,38 pregnancy intention,16,19,21,23,24,26,27,29–31,39 residential area,24,29,36 family size,17,29 and husband’s 
education.19,36 Except for the statistically insignificant correlation of husband’s education with pregnant women’s timely 
ANC attendance, our findings on the higher odds of pregnant woman’s timely ANC attendance by age, education, wealth 
status, parity, pregnancy intention, residential area, and access to media were fairly consistent with previous studies. A recent 
study, which used data from the demographic and health survey (DHS) of 36 African countries, found strong associations of 
sociodemographic and contextual factors with the likelihood of timely initiation of ANC visits by pregnant women.24 The 
authors reported that the likelihood of initiating timely ANC visits was significantly higher in women with secondary 
education and higher education, women aged 25–34 years, women from richest households, women perceiving distance 
from the health facility as not a big problem, women exposed to media, and women residing in communities with medium or 
higher percentage of literacy. The authors found that the likelihood of timely ANC commencement was significantly lower in 
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women who wanted their pregnancy later, women who wanted no more pregnancies, and women living in the rural area.24 Our 
findings, overall, are consistent with the findings reported from the above multi-country analysis.24 Our findings are also 
consistent with those reported previously from Afghanistan,11,12 except for husband’s education and family size, which were 
not strong predictors of initiating ANC visits in the first trimester of pregnancy in our study. However, we cannot state that 
there is no association between timely (or late) ANC initiation and husband’s education or family size, as research from LMIC 
settings provides evidence that husband’s education and family size have significant influence on timely initiation of ANC 
attendance by pregnant women.9,12,17,19,36 In our study, the bivariable analysis, however, showed strong associations of family 
size, husband’s education, and exposure to TV with timely initiation of ANC visits. Likewise, the results from multivariable 
analysis showed higher likelihood of timely ANC initiation in women who reside in households with fewer number of people, 
women whose husbands were educated, and women with daily or weekly exposure to TV; however, the level of associations, 
shown as odds ratios, was not statistically significant.

The strengths of our study are the employment of data from a nationally representative sample, and use of data from 
ever-married women who reported use of ANC service over the past two years. The use of data from this national survey 
allows generalizability of our findings at the national level and the comparison of our findings to those studies from 
LMICs that employed nationally representative samples. In addition, the relatively large sample size in our study may 
increase the validity and statistical power of the findings. Unlike our study, several studies from LMICs used smaller 
sample sizes, and the samples for most of them were confined to a specific geographic location, which may limit 
generalizability of their findings.9,12,18,20,37–39 In our study, the data reported by ever-married women over the past two 
years also allowed us to capture seasonal variability in the utilization of ANC services in different regions of Afghanistan 
and gather data from more pregnant women. To our knowledge, timely initiation of ANC attendance by type of health 
workers and health facilities has not been examined previously, and our study found that it was more likely that pregnant 
women initiate timely ANC visits when the ANC services are provided by a midwife or doctor, or when the ANC 
services are offered from a public primary care clinic.

Our findings have the potential to influence healthcare policies and interventions to promote utilization of timely 
ANC attendance by pregnant women. The prevalence of 55.8% of pregnant women who initiated timely ANC shows that 
44.2% of pregnant women commenced late ANC visits. This may inform policy makers to decide about the development 
and revision of health policies and interventions on the utilization and timing of ANC services. Moreover, our findings 
that 2 out of 3 women were under 29 years of age can be used to target younger women to educate them about the 
importance and timing of ANC attendance. The importance of early initiating of ANC attendance has been emphasized 
among young women and girls.5 Considering the crucial role of educating women on the utilization and timing of ANC 
services, one solution is that healthcare managers and policy makers opt to employ community-based and health facility- 
based health promotion interventions to increase communities’ and women’s awareness of ANC utilization and early 
initiation, particularly in rural areas. Another solution is to strengthen and expand education in the country, with at least 
primary education in rural areas, to improve women’s and children’s health in the long term. The findings on the type of 
healthcare professionals or health facilities may be used by healthcare managers and policy makers to prioritize and 
allocate resources on the deployment of health workers, and establishment and functioning of public primary care 
facilities, especially in rural areas. The findings on the important role of media on the utilization and timely initiation of 
ANC services can be used to disseminate health education messages related to ANC services targeting women and girls, 
husbands, and community leaders.

A limitation of our study is the use of months instead of weeks to determine the first trimester of pregnancy. This 
limitation may have misclassified some women either to first trimester or second trimester or vice versa. Another 
limitation concerns the recall bias potentially emerging from data collected from a respondent based on her past 
experience over a period of time.40 Because women provided the responses on the number of ANC visits from the 
past two years, it may be the case that the women over- or under-reported the number of ANC visits or may have 
misclassified the type of health worker or health facility that provided the services. Another issue with bias is the social 
desirability bias, which may have occurred during the interviews.41 In the case of social desirability bias, the respondent 
women may have over-reported the utilization or timely initiation of ANC services. A further limitation in our study is 
the lack of information on women’s knowledge of timing and importance of ANC visits, because previous studies have 
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reported a strong relationship between women’s previous knowledge and awareness of ANC timing and the timely 
initiation of ANC attendance by pregnant women.12,19,36

Future research may investigate the relationship of associated cost of utilizing ANC services as well as the distance to 
public health facilities with timely initiation of ANC visits. Another area to explore may be related to the decision- 
making role of the husband, including husband’s occupation, and close relatives in relation to women’s timely initiation 
of ANC visits, as well as women’s and husbands’ knowledge of timely ANC initiation, including danger signs during 
pregnancy. Women’s satisfaction with quality of maternal care and its relationship with timely ANC initiation will be an 
interesting area to explore. Furthermore, the outcomes of late initiation of ANC visits will be an area for future research.

Conclusion
Health policy and interventions are needed to promote early initiation of ANC visits by pregnant women. Community- 
based and health facility-based interventions need to be implemented to promote utilization and early initiation of ANC 
attendance, considering our findings on the important role of media, type of health worker and health facility, residential 
area, and women’s age and education.
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