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Background: Child and maternal mortality and morbidity remain among the top global health 

challenges despite various efforts and multitude of resources directed to improving this situation 

over time. This study assessed trend of the timings of first antenatal care (ANC) visit in Nigeria 

and also identified the risk factors associated with it.

Methods: The data obtained from three consecutive Nigerian Demographic and Health 

Surveys in 2003, 2008, and 2013 were pooled. We focused on the ANC attendance history 

during the current pregnancies or the last pregnancies within 5 years preceding the survey 

irrespective of how the pregnancy ended. The gestational age at time of first ANC visit was 

computed as the survival time, while others who did not attend ANC were censored. Basic 

descriptive statistics and survival analysis methods were used to analyze the data.

Results: A total of 45,690 pregnancies were studied, of which 70% were from rural areas. 

Mothers were mostly (45%) aged 25–34 years and 47.1% had no formal education, while only 

37.9% were involved in decisions on the use of health care facility. Prevalence of ANC use was 

60.5% in 2008 and 65.8% in both 2003 and 2013. Less than one-third (32.3%) of the women 

accessed ANC within first 3 months of pregnancy, with highest rate (41.7%) among women 

with higher education and those from North Central Nigeria (42.7%). The hazard of the timing 

of first ANC visit was higher in years 2003 and 2013 than in 2008.

Conclusion: Initiation of ANC visit in Nigeria is generally late with most women making first 

visit during second trimester, with significant variations across the years studied. The increase 

in coverage of ANC recorded in 2003 and 2013 was not accompanied by earlier commence-

ment of ANC visit. Maternal health stakeholders should do more to ensure that all pregnant 

women start ANC visit earlier.
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Introduction
Maternal and new born mortality and morbidity remain among the top global health 

challenges despite various efforts and huge resources directed to improving this situa-

tion over time.1 Majority of child and maternal deaths can be prevented if women have 

access to life-saving treatments, well-equipped hospitals, and trained birth attendants. 

One of the core strategies of the United Nation’s Sustainable Development Goal is 

aimed at improving maternal health and reducing maternal mortality ratio by three-

quarters.2 The goal was to enable women to have access to high-quality maternal health 

services. One way to curve down maternal and perinatal morbidity and mortality is 

through the use of antenatal care (ANC) service.3,4
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ANC is one of the four pillars of safe motherhood.5 

ANC is a medical service provided to a woman throughout 

her pregnancy to ensure that pregnancy and childbirth is 

a success.6 With improved understanding of the need for 

women to prepare physically, mentally, and even logistically 

for childbirth, ANC is recognized as a key maternal service 

that aids in improving a wide range of health outcomes for 

women and children.7–9 It gives opportunity for early detec-

tion of possible risk factors and provides opportunity for a 

full range of health promoting services.10 ANC presents an 

opportunity to deliver interventions for improving maternal 

nutrition, providing health education, and encouraging 

skilled attendance at birth and use of facilities for emergency 

obstetric care.11,12 Opportunities for interventions may include 

services such as weight, diabetes, and high blood pressure 

management; immunization against tetanus; treatment of 

malaria; and HIV testing and prevention of mother to child 

transmission.10 It also facilitates the early detection and 

management or referral of pregnancy-related complications.5 

Increased access and use of better quality health care during 

pregnancy and childbirth can prevent pregnancy-related 

deaths and diseases, as well as improve women and adoles-

cent girl’s experience of pregnancy and childbirth.

Women are expected to visit ANC service at least four 

times at specified intervals during pregnancy.13 Although 

substantial progress has been made over the past two decades 

in many parts of the world, such successes are minimal in 

developing countries.4,14 Globally, only 64% of women 

receive ANC four or more times throughout their pregnancy. 

Reports showed slower progress in Sub-Saharan Africa than 

in other regions, at a coverage rate of only 4% during the past 

decade. Currently, 71% of women worldwide receive any (at 

least one visit) ANC; in industrialized countries, over 95% of 

pregnant women have access to ANC. In Sub-Saharan Africa, 

69% of pregnant women have at least one ANC visit, more 

than in South Asia at 54%.4 The rate in Nigeria is lower than 

the global average. Only about two-thirds of pregnant women 

accessed ANC as of 2013, while just over a half would make 

the recommended four visits.15–17

Different factors influence the use of ANC. Literature 

has unanimously identified maternal age, education, parity, 

income, standard of living of households, cultural barriers, 

and distance to ANC provider as some of the factors affecting 

ANC utilization.14,18–21 Several states in Nigeria have begun 

to offer free maternal health services in response to poor 

maternal health care.21 In 2007, the Northern Governors’ 

Forum Summit pledged to end preventable maternal deaths, 

most notably in Northern Nigeria.22

While it is necessary to have at least four ANC visits, 

timing of the first ANC visit is equally important for every 

pregnant woman;12,22 this is primarily due to the fact that 

different services and interventions are available for dif-

ferent gestational ages. More so, for many of the essential 

interventions in ANC, it is crucial to have early identifica-

tion of the underlying conditions. For example, precautions 

for the prevention of congenital syphilis, control of anemia, 

and prevention of malarial complications should be taken on 

time.4 Hence, the first ANC visit should be as early as pos-

sible in pregnancy, preferably in the first trimester, and the 

last visit should be at around 37 weeks or near the expected 

date of birth to ensure that appropriate advice and care have 

been provided to prevent and manage problems such as mul-

tiple births (eg, twins), post-maturity births (eg, birth after 

42 weeks of pregnancy, which carries an increased risk of 

fatal death), and abnormal positions of the baby (eg, breech, 

where the baby’s head is not the presenting part at birth).4

Considering the marginal increase in ANC utilization 

reported in Nigeria over time,15,23 we designed this study to 

investigate if the increase has been met with changes in timing 

of first ANC over the years. Our objective was to assess trend 

of the timings of first ANC visit among pregnant women in 

Nigeria using three waves of nationally representative data. 

The current study also identified the different risk factors 

associated with the first timing of ANC visit in Nigeria.

Until now, available studies on the timing of first ANC 

visit in Nigeria have compared proportions of first visits in 

each trimester without emphasis on progression of the times 

and total exclusion of women who had not made any visit 

irrespective of the gestational age at data collection time. The 

current study accommodated currently pregnant women and 

monitored their uptake of ANC services alongside women 

who had already delivered their child. An up-to-date infor-

mation of the rate at which pregnant women uptake over the 

years will assist maternal health programmers, policy makers, 

as well as other stakeholders in refocusing their interventions 

to ensure timely and optimal uptake of ANC services.

Methods
study setting and source of data
In this study, we pooled the data obtained from three con-

secutive surveys conducted by Nigerian Demographic and 

Health Survey (NDHS) in 2003, 2008, and 2013. NDHS is 

the Nigerian episode of the global demographic and health 

surveys regularly conducted among women aged 15–49 years 

in some developing countries by ICF Macro, USA.15,23 The 

surveys were cross-sectional, nationally representative, and 
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engaged multistage approach in sampling the respondents 

and collected information about household and reproductive 

health of the participants. The stages included selection of 

local government area, selection of clusters (enumeration 

areas), selection of households, and selection of individual 

respondents from the households. We were particularly 

interested in the timing of first ANC visit to the providers. 

To achieve this, we focused on the ANC attendance history 

during the current pregnancies or the last pregnancies 

within 5 years preceding the survey by respondents who 

were not currently pregnant irrespective of how the preg-

nancy ended. Written informed consent for participation 

in the study was obtained from all the participants aged 

15–49 years and additional written consent were obtained 

from parents and guardians of participants who had not 

attained 18 years of age.

Among the 7,620, 33,385, and 38,948 women who par-

ticipated in the 2003, 2008, and 2013 surveys, respectively, 

only 4,167 (54.7%), 19,340 (57.9%), and 22,183 (57.0%) 

pregnancies, respectively, totaling 45,690 pregnancies met 

the inclusion criteria of our study. All analysis in this study 

was therefore based on the history of ANC attendance of 

women during their last or current pregnancy.

Data extraction
We extracted self-reported women background characteris-

tics, and sexual and reproductive history. All women who 

had either at least one child during the 5 years preceding the 

survey or currently pregnant were included in the analysis. 

We computed the survival time as the gestational age at the 

time of first ANC visit. However, the pregnancy could have 

been lost to follow-up, delivered, terminated, or aborted 

without accessing ANC or could be that the women were 

currently pregnant and had not visited ANC as of the time 

of the survey. For both cases, the survival time is censored 

and computed as the age when the pregnancy was last seen, 

delivered, aborted, or terminated or the gestational age at 

the time of the survey.

Variables
The outcome of interest in this study is the timing of first 

ANC visits expressed in months. The independent women 

characteristics used in this study and categorizations are 

women age (15–19, 20–24, 25–34, 35+ years), highest 

education (none, primary, secondary, higher), marital sta-

tus (never married, currently married, formerly married), 

religion (Islam, Christian/Catholic, others), tribe (Hausa/

Fulani, Yoruba, Igbo, others), women involvement in the 

spending of her earnings (Yes, No), women participation in 

decisions on her use of health care facility (Yes, No), whether 

the pregnancy was desired as of then or not (wanted then, 

not wanted then), number of previous pregnancies (none, 1, 

2–3, 4–6, 7+); whether mother was currently working or not 

(Yes, No), household wealth (poorest, middle, richest); region 

of residence (North Central, North East, North West, South 

East, South South; South West), residence (urban, rural), 

whether distance to health facilities is a big problem or not 

(big problem, not a big problem). Our choice of explanatory 

variables was based on identified risk factors of ANC utiliza-

tion in literature.14,24–27

Data analysis
Basic descriptive statistics were engaged to show the distri-

bution of the studied women (Table 1), and the prevalence 

of ANC utilization and proportion who started ANC visits 

during first trimester by women characteristics is summarized 

in Table 2. Survival analysis methods were used to estimate 

the incidence rate (IR), determine the medial survival time, 

and to model the determinants of timing of first ANC visits 

(Table 3). The adjusted hazard ratios (aHRs) are reported in 

Table 4. Stata version 14 was used for all analyses. Prior to 

analysis, sampling weights provided by DHS were applied 

to the data so as to make provisions for unequal sample 

sizes across groups. Survey design and sampling errors 

were adjusted for in all the analyses. Statistical significance 

was determined at p-value =0.05. Ethical clearance was 

obtained earlier by the National Population Commission and 

ICF Macro from Nigeria National Health Research Ethics 

Committee as reported earlier.15,23

In the current study, the population at risk are pregnant 

women in the data, since pregnant women are exposed to 

the “risk” of visiting ANC facility during their course of 

their pregnancy, while the end point of interest is uptake 

of ANC.

We evaluated the survivor function S(t) and hazard 

function h(t) of the timing of first ANC visit in this study. 

We defined the survivor function as the probability that a 

pregnant woman has not accessed ANC as of specified time t. 

It is the probability of not “failing” before time t, whereas 

the hazard function is the probability that a pregnant woman 

would access ANC after time t, given that she had not visited 

ANC at time t.

The Kaplan–Meier estimates of S(t) were obtained and 

used to plot the respective survival functions. Log-rank tests 

were used to test whether the survival curves for different 

categories of variables studied were significant or not.
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We computed the incidence rate (IR) for each survey 

year, as well as for all the explanatory variables and overall 

IR of accessing ANC. The IR is the probability that an event 

will occur at time t
k+1

 given that it did not occur at time t
k
. 

In this study, IR is the probability of uptaking ANC at a 

time (month) provided that the pregnant women have not 

attended ANC at that time.

Cox-proportional hazard regression model was used to 

model the determinants of the timing of first ANC visit. 

We determined Cox regression estimates for all levels of each 

of the covariates. The HR .1 implies higher susceptibility to 

earlier uptake of ANC, HR 1 suggests lower susceptibility, 

while HR =1 indicates no difference in ANC uptake timings. 

We built 95% confidence interval around each of the HRs to 

further establish their significance. This procedure has been 

used in previous studies.28,29

We determined the significance of each risk factor in 

independent bivariate Cox regression models before control-

ling for them and estimating the unadjusted HR in multiple 

Cox regression model. This was done for each of the survey 

years and then collectively.

Definition of technical terms
Survival time: this is the censored gestational age at the 

start of ANC.

Incidence rate: the probability of developing the event 

of interest per unit measurement time. In our study, it is the 

probability of accessing ANC within 1 month.

Median survival time: this is a statistic that describes 

the time before half of the subjects would have developed 

the event of interest in a censored data. In our study, 

it is the number of months before half of the women 

started ANC.

Hazard ratio: this is the ratio that describes the likelihood 

of a particular group developing the event of interest relative 

to another group.

Table 1 Distribution of the pregnant women studied, by 
characteristics and the DHs year

Characteristics Total =45,690 2003 2008 2013

n % 4,167 19,340 22,183

age, years
15–19 3,777 8.3 9.7 8.3 7.8
20–24 9,018 19.7 20.7 19.7 19.6
25–34 20,667 45.2 44.9 45.3 45.3
35–49 12,229 26.8 24.7 26.7 27.3

Mother education
no education 21,502 47.1 48.5 47.6 45.7
Primary 9,857 21.6 23.4 22.3 19.9
secondary 11,577 25.3 23.8 24.2 27.7
Higher 2,755 6.0 4.4 5.8 6.8

Marital status
never 1,582 3.5 3.9 3.4 3.4
Married/lWsP 42,666 93.4 92.1 93.6 93.4
Formerly married 1,441 3.2 4.1 3.0 3.1

religion
Islam 23,798 52.1 15.2 54.2 57.9
Xtian 18,679 40.9 24.5 43.4 40.7
Others 3,213 7.0 60.4 2.5 1.4

Tribe
Hausa/Fulani 16,772 36.7 30.0 36.0 39.7
Yoruba 5,391 11.8 11.3 12.0 11.6
Igbo 4,714 10.3 12.0 10.3 9.9
Others 18,813 41.2 46.7 41.7 38.9

Involved in her income spending
Yes 22,093 86.9 90.6 84.3 89.9
no 3,332 13.1 9.5 15.7 10.1

Involved in her health care decision
Yes 16,248 37.9 23.6 40.7 36.8
no 26,679 62.2 76.4 59.3 63.2

residence
Urban 13,679 29.9 35.4 27.1 33.6
rural 32,011 70.1 64.6 73.0 66.4

Zone
north central 7,700 16.9 16.5 18.1 14.8
north east 9,685 21.2 22.4 21.8 19.8
north West 13,073 28.6 30.0 26.5 32.0
south east 3,774 8.3 8.1 8.4 8.1
south south 5,661 12.4 11.1 12.5 12.6
south West 5,797 12.7 11.9 12.8 12.7

Distance to health facility is a problem
Big problem 16,476 36.2 25.6 40.1 32.2
no problem 29,035 63.8 74.4 60.0 67.8

Working
Yes 31,180 68.5 65.0 68.0 70.5
no 14,311 31.5 35.0 32.0 29.5

Wealth quintile
Poorest 21,425 46.9 42.5 48.8 44.7
Middle 8,985 19.7 20.1 19.5 19.9
richest 15,280 33.4 37.4 31.8 35.4

Wanted the pregnancy
Wanted then 39,191 89.4 84.8 89.5 90.4
Wanted later 2,899 6.6 9.5 5.7 7.6
not at all 1,746 4.0 5.7 4.8 2.1

(Continued)

Table 1 (Continued)

Characteristics Total =45,690 2003 2008 2013

n % 4,167 19,340 22,183

number of previous pregnancies
none 8,540 17.4 18.6 17.1 17.5
1 7,171 16.0 15.5 16.2 15.7
2–3 12,384 27.5 26.2 27.5 27.9
4–6 11,640 25.9 25.3 25.9 26.1
7+ 5,957 13.3 14.5 13.3 12.8

Total 45,690 100 9.1 42.3 48.6

Abbreviations: lWsP, living with sexual partner; DHs, Demographic and Health 
survey.
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Table 2 Prevalence of ANC utilization and proportion who started ANC visits during first trimester by women characteristics

Characteristics % who accessed ANC % of users starting ANC in first trimester

2003 2008 2013 All 2003 2008 2013 All

age, years
15–19 53.7 44.9 54.1 48.6* 26.9 29.2 26.5 28.0
20–24 62.0 56.7 63.2 59.3* 30.3 33.9 33.2 33.3*
25–34 68.6 64.7 68.0 66.1* 33.7 33.3 33.5 33.4
35–49 67.8 59.9 65.7 62.4* 34.9 29.7 30.9 30.5*

Mother education
no education 43.0 34.6 42.1 37.7* 30.4 30.1 26.7 28.9*
Primary 82.2 76.4 77.3 77.2* 31.2 30.4 31.7 30.9*
secondary 93.7 90.6 89.8 90.5* 35.8 33.3 34.7 34.0*
Higher 98.7 98.3 98.8 98.5 40.0 41.3 42.7 41.7

Marital status
never 86.7 75.4 78.9 77.5 37.8 25.2 28.6 27.6*
Married/lWsP 65.0 59.9 64.9 62.0* 33.1 32.5 32.5 32.6*
Formerly married 72.6 67.8 73.4 70.2 24.0 31.9 31.2 30.8

religion
Islam 89.6 43.6 53.8 48.4* 39.0 29.5 28.2 29.4*
Xtian 88.4 83.3 83.4 83.6* 34.4 34.2 36.4 34.9*
Others 51.8 46.9 51.9 50.8 29.4 29.7 30.9 29.6

Tribe
Hausa/Fulani 43.6 31.6 44.5 37.1* 25.9 26.4 22.4 24.6*
Yoruba 96.7 94.9 97.2 95.8* 41.4 29.6 35.8 32.6*
Igbo 95.7 91.1 95.7 96.0* 34.8 35.6 37.8 36.3*
Others 66.2 68.6 70.6 69.0* 32.3 34.6 35.7 34.7*

Involved in her income spending
Yes 69.6 65.4 69.1 67.2* 34.9 32.4 32.6 32.7*
no 80.2 60.7 71.1 64.9* 37.0 38.5 32.5 36.5*

Involved in her health care decision
Yes 81.6 76.8 80.6 78.3* 37.8 32.6 36.4 34.1*
no 61.1 48.3 56.0 52.3* 30.8 32.3 29.4 31.1*

residence
Urban 85.0 86.1 88.9 87.1* 33.5 31.0 30.8 31.2*
rural 55.6 51.2 54.0 52.4* 32.4 33.0 33.6 33.2*

Zone
north central 75.2 73.8 78.8 75.4* 45.3 41.2 45.0 42.7*
north east 53.2 48.6 61.1 52.9* 29.0 32.1 32.0 31.8*
north West 44.1 27.5 42.2 34.4* 20.5 23.2 19.5 21.2*
south east 98.2 90.3 95.6 92.7* 33.4 34.9 37.8 35.7*
south south 85.1 80.4 70.9 77.5* 33.9 32.1 28.8 31.2*
south West 97.6 94.5 92.5 94.1* 37.3 26.5 34.3 29.9*

Distance to health facility is a problem
Big problem 49.2 50.6 46.4 49.3* 31.3 32.3 29.6 31.5*
no problem 71.7 67.2 74.8 70.3* 33.2 32.2 33.2 32.7*

Working
Yes 71.4 65.4 69.9 67.4* 34.8 33.0 33.0 33.1*
no 55.3 49.8 54.9 51.9* 28.2 30.1 30.3 30.0

Wealth quintile
Poorest 45.6 37.4 42.0 39.5* 31.3 30.9 30.6 30.8
Middle 66.6 71.3 74.5 72.0* 31.2 32.4 32.9 32.4*
richest 90.4 90.8 91.5 91.0 34.6 33.1 33.3 33.3*

Wanted the pregnancy
Wanted then 63.6 59.3 64.1 61.3* 32.9 32.5 32.3 32.5*
Wanted later 75.5 70.0 79.8 74.4* 34.0 33.7 34.0 33.8
not at all 83.3 73.6 80.9 76.0* 31.5 26.9 28.2 27.7

(Continued)
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Table 2 (Continued)

Characteristics % who accessed ANC % of users starting ANC in first trimester

2003 2008 2013 All 2003 2008 2013 All

number of previous pregnancies
none 72.3 66.5 72.7 69.1* 36.0 32.0 33.2 32.8*
1 69.6 65.2 70.7 67.3* 34.7 38.1 37.1 37.5
2–3 68.0 63.9 68.4 65.7* 33.2 31.7 33.3 32.4*
4–6 62.3 58.5 62.7 60.2* 30.1 30.4 30.1 30.3*
7+ 57.6 45.5 51.1 48.4* 31.0 28.4 26.0 27.9

Total 65.8 60.5 65.5 62.6* 32.9 32.2 32.4 32.3*

Note: *Significantly different across DHS years at 5%.
Abbreviations: anc, antenatal care; DHs, Demographic and Health survey; lWsP, living with sexual partner.

Table 3 The incidence rate, median survival time, and log-rank test of timing of first ANC visit by selected characteristics and 
survey years

Characteristics Incidence rate Median survival time (months)

2003 2008 2013 All 2003 2008 2013 All

age, years
15–19 0.07 0.06 0.07 0.06 9 a a a
20–24 0.10 0.09 0.11 0.10 6 6 6 6*
25–34 0.12 0.11 0.12 0.12 5 6 5 5
35–49 0.11 0.09 0.11 0.10 6 6 6 6

Mother education
no education 0.06 0.05 0.06 0.06 a a a a
Primary 0.15 0.13 0.14 0.14 5 5 5 5*
secondary 0.18 0.17 0.17 0.17 4 5 5 5
Higher 0.20 0.21 0.21 0.21 4 4 4 4

Marital status
never 0.12 0.10 0.11 0.11 6 6 6 6*
Formerly married 0.11 0.10 0.11 0.10 6 6 6 6
Married/lWsP 0.12 0.11 0.13 0.12 6 6 5 5

religion
Islam 0.17 0.06 0.08 0.08 5 a 7 8*
Xtian 0.16 0.15 0.16 0.16 5 5 5 5
Others 0.08 0.07 0.08 0.08 7 a 7 7

Tribe
Hausa/Fulani 0.06 0.04 0.06 0.05 a a a a
Yoruba 0.21 0.19 0.21 0.20 4 5 4 4*
Igbo 0.18 0.18 0.20 0.19 5 5 4 4
Others 0.11 0.12 0.12 0.12 6 5 5 5

Involved in her income spending
Yes 0.12 0.11 0.12 0.12 5 6 5 5
no 0.14 0.10 0.12 0.11 5 6 5 5

Involved in her health care decision
Yes 0.15 0.14 0.15 0.15 5 5 5 5*
no 0.10 0.07 0.09 0.08 6 a 7 7

residence
Urban 0.16 0.17 0.17 0.17 5 5 5 5*
rural 0.09 0.08 0.09 0.08 7 8 7 7

Zone
north central 0.14 0.13 0.15 0.14 5 5 5 5*
north east 0.08 0.07 0.10 0.09 7 a 6 7
north West 0.06 0.04 0.06 0.05
south east 0.19 0.17 0.20 0.19 5 5 4 4
south south 0.14 0.14 0.12 0.13 5 5 6 5
south West 0.20 0.19 0.19 0.19 4 5 4 5

(Continued)
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Table 3 (Continued)

Characteristics Incidence rate Median survival time (months)

2003 2008 2013 All 2003 2008 2013 All

Distance to health facility is big problem
Big problem 0.07 0.08 0.07 0.07 a 8 a a
no problem 0.12 0.11 0.13 0.12 5 5 5 5

Working
Yes 0.13 0.11 0.12 0.12 5 6 5 5*
no 0.08 0.07 0.09 0.08 7 a 7 7

Wealth quintile
Poorest 0.07 0.05 0.06 0.06 a a a a
Middle 0.11 0.12 0.13 0.12 6 5 5 5*
richest 0.17 0.18 0.18 0.18 5 5 4 5

Wanted the pregnancy
Wanted then 0.11 0.10 0.11 0.10 6 6 6 6*
Wanted later 0.13 0.12 0.15 0.14 5 5 5 5
not at all 0.14 0.13 0.15 0.13 5 5 5 5

Previous pregnancies
none 0.10 0.09 0.11 0.09 6 7 6 6*
1 0.13 0.11 0.13 0.12 5 5 5 5
2–3 0.12 0.11 0.12 0.12 5 6 5 5
4–6 0.11 0.09 0.11 0.10 6 6 6 6
7+ 0.09 0.07 0.08 0.08 6 a 7 8

Total 0.11 0.10 0.11 0.10 6 6 6 6

Notes: a: median survival time cannot be computed. *Significantly different at 5% log-rank test.
Abbreviations: anc, antenatal care; lWsP, living with sexual partner.

Table 4 The adjusted risk factors of timing of first ANC visit by selected characteristics and survey years

Characteristics Adjusted hazard ratios (95% CI)

2003 2008 2013 All women

DHs
2008 reference
2003 1.19 (1.12–1.26)
2013 1.08 (1.06–1.11)

age, years
15–19 reference
20–24 1.06 (0.88–1.27) 1.16 (1.04–1.29) 1.19 (1.08–1.31) 1.16 (1.09–1.24)
25–34 1.18 (0.97–1.44) 1.18 (1.06–1.31) 1.21 (1.10–1.34) 1.20 (1.12–1.29)
35–49 1.18 (0.94–1.48) 1.15 (1.01–1.30) 1.24 (1.11–1.38) 1.19 (1.11–1.29)

Mother education
no education reference
Primary 1.61 (1.43–1.81) 1.72 (1.62–1.83) 1.61 (1.52–1.70) 1.67 (1.6–1.74)
secondary 1.71 (1.49–1.95) 1.86 (1.74–2.00) 1.76 (1.65–1.87) 1.82 (1.74–1.9)
Higher 1.75 (1.42–2.15) 2.04 (1.86–2.25) 1.97 (1.81–2.14) 1.99 (1.87–2.11)

Marital status
never reference
Formerly married 1.00 (0.78–1.28) 1.10 (0.99–1.22) 1.04 (0.94–1.15) 1.02 (0.82–1.27)
Married/lWsP 0.90 (0.74–1.10) 1.14 (1.03–1.27) 1.15 (1.05–1.26) 0.89 (0.74–1.09)

religion
Islam reference
Xtian 1.02 (0.89–1.16) 1.09 (1.03–1.16) 0.99 (0.94–1.05) 1.02 (0.99–1.06)
Others 0.82 (0.72–0.95) 0.94 (0.81–1.09) 0.80 (0.67–0.94) 0.84 (0.79–0.90)

Tribe
Hausa/Fulani reference
Yoruba 1.17 (0.94–1.47) 1.21 (1.08–1.35) 1.19 (1.08–1.31) 1.19 (1.11–1.27)
Igbo 1.17 (0.92–1.5) 1.27 (1.11–1.45) 1.25 (1.11–1.40) 1.25 (1.15–1.36)
Others 1.23 (1.06–1.41) 1.26 (1.16–1.36) 1.14 (1.06–1.22) 1.19 (1.14–1.25)

(Continued)
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Table 4 (Continued)

Characteristics Adjusted hazard ratios (95% CI)

2003 2008 2013 All women

Involved in her income spending decision
reference

Yes 1.00 (0.84–1.18) 1.09 (1.01–1.18) 1.06 (0.98–1.14) 1.07 (1.02–1.13)
no

Involved in her health care decision
Yes 1.07 (0.97–1.18) 1.08 (1.03–1.12) 1.02 (0.98–1.06) 1.05 (1.02–1.08)

residence
Urban 1.16 (1.06–1.28) 1.13 (1.08–1.19) 1.08 (1.03–1.13) 1.11 (1.08–1.15)

Zone
north central 1.48 (1.26–1.74) 2.15 (1.96–2.35) 1.59 (1.47–1.72) 1.76 (1.67–1.86)
north east 1.17 (1.01–1.35) 1.81 (1.67–1.96) 1.63 (1.52–1.74) 1.60 (1.53–1.68)
north West reference
south east 1.5 (1.15–1.95) 1.91 (1.66–2.21) 1.64 (1.45–1.86) 1.69 (1.55–1.85)
south south 1.11 (0.91–1.35) 1.54 (1.39–1.71) 0.96 (0.88–1.05) 1.16 (1.08–1.23)
south West 1.56 (1.26–1.95) 1.87 (1.66–2.1) 1.36 (1.24–1.50) 1.54 (1.44–1.65)

Distance to health facility is big problem
Big problem 1.23 (1.10–1.38) 1.21 (1.15–1.26) 1.44 (1.38–1.51) 1.31 (1.27–1.35)

Working
Yes 1.21 (1.10–1.33) 1.11 (1.06–1.17) 1.19 (1.14–1.24) 1.16 (1.13–1.20)

Wealth quintile
Poorest reference
Middle 1.49 (1.32–1.68) 1.67 (1.57–1.77) 1.55 (1.47–1.64) 1.57 (1.52–1.64)
richest 1.76 (1.56–1.99) 1.86 (1.74–1.98) 1.64 (1.54–1.74) 1.71 (1.64–1.78)

Wanted the pregnancy
Wanted then reference
Wanted later 0.98 (0.86–1.11) 0.97 (0.89–1.05) 1.04 (0.97–1.11) 0.99 (0.95–1.04)
not at all 0.99 (0.83–1.17) 0.86 (0.78–0.95) 0.96 (0.86–1.06) 0.93 (0.87–0.99)

Previous pregnancies
none reference
1 1.34 (1.16–1.55) 1.28 (1.19–1.37) 1.26 (1.18–1.35) 1.27 (1.22–1.33)
2–3 1.18 (1.01–1.36) 1.19 (1.11–1.28) 1.16 (1.09–1.24) 1.17 (1.12–1.23)
4–6 1.07 (0.90–1.26) 1.21 (1.11–1.31) 1.14 (1.06–1.23) 1.15 (1.09–1.22)
7+ 1.22 (0.99–1.50) 1.13 (1.01–1.25) 1.04 (0.95–1.15) 1.10 (1.03–1.17)

Abbreviations: anc, antenatal care; DHs, Demographic and Health survey; lWsP, living with sexual partner.

Results
A total of 45,690 pregnancies that were included in the analy-

sis were those that either accessed ANC before the pregnancy 

came to an end or the pregnancies that came to an end as a 

result of delivery, termination, or abortion without a prior 

ANC visit. Nearly half (48.6%) of these pregnancies were in 

2013 survey, while 9.1% were from the 2003 survey. Over 

two-thirds (70%) of the women are rural dwellers, mostly 

(45%) aged 25–34 years, and 47.1% had no formal educa-

tion, while only 37.9% were involved in the use of health 

care facility as shown in Table 1.

Overall, the prevalence of ANC use was 62.6%. The 

prevalence fluctuated during the studied periods with the 

lowest prevalence of 60.5% in 2008. The estimates in 2003 

and 2013 were similar at 65.8% (Table 2 and Figure 1).

A further explorative analysis showed that the cumulative 

percentage for uptaking ANC services at each gestational age 

was higher in 2013 and least in 2008, as shown in Figure 2. 

The figure further depicts that enrolment into ANC services 

picked up at fourth and fifth months of gestation in each of 

the survey years.

The analysis of proportion of women who uptook ANC 

services showed that education, religion, tribe, involvement of 

women in decisions regarding their use of health care facili-

ties, residence, zone of residence, and wealth status seemed 

to have clearly shown differences in ANC usage among the 

pregnant women (Table 2). For instance, women with higher 

education had a prevalence of 98.5% compared to those with 

no formal education at 37.7%, 83.6% among Christians com-

pared with 48.4% among Islam’s faithful, 96.0% among the 

Igbos, 95.8% among Yoruba compared with 37.1% among the 

Hausa/Fulani. Other remarkable wide gaps were found among 

women involved in health care use decisions at 78.3% versus 

52.4% among women who were not involved. Also, skilled 
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Figure 2 Percentage and cumulative percentage distribution of the month of anc initiation by survey years.
Note: *cumulative probability distribution.
Abbreviation: anc, antenatal care.

Figure 1 Proportion attending ANC and proportion who started in the first trimester by survey years.
Abbreviations: anc, antenatal care; DHs, Demographic and Health survey.

birth attendants (SBA) use in urban area was 87.1% versus 

52.4% in rural areas, 34.4% in North West compared with 

94.1% in South West, and 91% among women from the richest 

households against 39.5% in the poorest households. A test 

of association between survey years and ANC prevalence 

showed that association existed between the survey years and 

various categories of women except among those with higher 

education, never or formerly married, and women from richest 

households (Table 2). Further analysis showed that less than 

one-third (32.3%) of the women accessed ANC within first tri-

mester of pregnancy, with highest rate (41.7%) among women 

with higher education and those from North Central (42.7%). 

The trimester of first ANC visit was significantly associated 

to all the characteristics studied except marital status, involve-

ment in how women incomes are spent, and whether or not the 

pregnancy was wanted then. The number of previous pregnan-

cies in the 2003 survey and marital status, involvement in how 

her incomes are spent, and whether or not the pregnancy was 

wanted then in 2013 were also significant.

The overall IR was 0.10, that is, the probability of access-

ing ANC within a unit time (1 month) is 10%. This translates 

to 100 per 1,000 person-year uptaking ANC provided that 

the pregnant women had not attended ANC before that 

time. This varied across the survey years and other women 
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 characteristics. However, the median survival time was 

similar across the survey years at 6 months, as shown in 

Table 3 and Figure 3. The highest probabilities of uptak-

ing ANC per month was found among women from richest 

households (0.18), South West and South East women (0.19), 

Yoruba (0.20), Igbo (0.19), and women with higher educa-

tion (0.21). These are the categories of women having the 

smallest median survival time. The longest median survival 

time was observed among Muslims and women with over 

6 previous pregnancies at 8 months each.

The log-rank test of equality of survival functions showed 

that all the survival functions of the categories for each 

characteristic studied were significantly different (Figure 3 and 

Table 3), except for marital status and involvement of 

women in decisions on how her earnings are spent.

The HR for each characteristic in the independent Cox 

proportional hazard regression model showed that all the 

characteristics significantly determined the timing of first 

ANC visit except involvement of women in decisions on how 

her earnings are spent (not shown in the tables). For survey 

year 2003, after controlling for other variables, women aged 

35–49 years had significant higher hazard (18%) of accessing 

ANC compared with women aged 15–19 years (aHR =1.18, 

95% CI: 0.94–1.48). Moreover, the hazard of accessing ANC 

Figure 3 Survival functions of first ANC visit by survey years and respondent characteristics.
Abbreviation: anc, antenatal care.
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for the first time was 56% times higher in South West than in 

North West (aHR =1.56, 95% CI: 1.26–1.95). In comparison, 

maternal age, education, tribe, rural/urban residence, zone 

of residence, whether distance to health care facility was a 

big problem, wealth quintile, working status, and number 

of pregnancies before the index pregnancy were significant 

determinants in each of the survey years 2003, 2008, and 

2013. However, religion that significantly determined ANC 

timing in 2003 and 2008 was no longer significant in 2013. 

Furthermore, involvement in decisions on her use of health 

care facilities was significant only in 2008. The last panel of 

Table 4 shows the aHRs when the survey years were included 

in the model. The hazard of the timing of first ANC visit was 

higher in the years 2003 and 2013 than in 2008 (aHR =1.19, 

95% CI: 1.12–1.26 and aHR =1.08, 95% CI: 1.06–1.11, 

respectively). Besides the desirability of the pregnancy, all 

other women characteristics significantly determined the 

timing of first ANC visit. Higher hazards were found among 

older women, those with better education, being a Yoruba or 

Igbo, involved in women health care use, residing in urban 

areas and in southern regions, having no big problem access-

ing health facilities, working currently, from household in 

richest quintiles, and with lower gravidity.

Discussion
The main aim of the study was to assess the trends in the tim-

ing of first visits to ANC service based on the data from three 

most recent NDHS surveys. The surveys were conducted in 

2003, 2008, and 2013. The study revealed some fluctuations 

in ANC utilization with 2008 having the lowest and 2003 and 

2013 similar prevalence rates. The 6% drop in ANC utilization 

in 2008 compared to the prevalence obtained in 2003 and 2013 

may be linked to growth in the number of community health 

officers and traditional birth attendants in Nigeria in mid-2000. 

Most stakeholders have discouraged the use of these non-

skilled professionals thereafter. While timings of first ANC 

visits varied across the years, women characteristics signifi-

cantly influenced the timings. Particularly, women’s level of 

education, religion, tribe, involvement of women in decisions 

regarding their use of health care facilities, residence, zone 

of residence, and wealth status determined when they started 

ANC visit. The overall chance of uptaking ANC services by 

the women per unit time (month) is 10%, which varied across 

the survey years and other woman characteristics. However, 

median survival times were similar across the survey years. 

In 2013, the variability of the likelihood of women to uptake 

ANC returned to the level it was in 2003.

Although WHO recommends that the number of ANC 

visits is important, the timing of the first visit is also equally 

 important.22 We analyzed the timing of the first visit and found 

that less than one-third of the pregnant women made first ANC 

visit within the first trimester of pregnancy. Also, the overall 

median time was 6 months. These statistics are generally higher 

than the global average and lower when compared to the recent 

findings of average of 5 gestational months before first ANC 

visit in Tanzania.30 Late initiation of ANC by Uganda women 

has also been documented.31 However, earlier initiation of ANC 

visit has been reported in Ethiopia where 35.4% of pregnant 

women started ANC in the first trimester and average initiation 

time of 4.5 months.32 Late initiation of ANC could adversely 

affect the outcome of pregnancies. This may not be disconnected 

from poor maternal and child health in Nigeria. Stakeholders 

should work more on encouraging and providing an enabling 

environment for pregnant women to start ANC visit earlier.

The highest IR of first ANC visit was found among 

women from richest households, in urban areas, living in 

South West and South East, and those with higher education. 

These results are in line with earlier results.17 The current 

study found pregnant women living in urban areas start ANC 

visit earlier than their contemporaries in rural areas. Similar 

assertions were made earlier in Tanzania, wherein earlier 

initiation were found to be more common in Addis Ababa 

than in the hinterlands.32 This could be due to better presence 

of ANC providers in urban areas than in rural areas. Also, 

distances to health facilities are generally shorter in urban 

centers. There is need to make ANC facilities more acces-

sible to all. We found earlier initiation of ANC visit in the 

southern regions than in the northern regions except in the 

North Central. Educational attainment might have played a 

vital role here as the northern zones have been reported to 

have highest illiteracy levels in the country.15,33,34 In the same 

vein, we found women with higher education to have the 

higher likelihood of earlier initiation of ANC visits. Similar 

findings have been documented.17,27,35 Women, especially the 

girl child, should be educated so as to be prepared for such 

eventualities such as ANC attendance in the future.

Furthermore, higher education leads to better jobs which 

yield higher income. Pregnant women from households in 

richer wealth quintiles had higher likelihood to book ANC 

services early compared to those from households in poorer 

wealth categories. Several studies have associated poorer 

financial status to increased odds of underutilizing ANC 

services among the pregnant women. These results are 

consistent with those reported in the literature.21,30–32 For 

instance, a recent Nigerian study found that the woman in 

the wealthiest quintile had a higher likelihood of adequately 

utilizing ANC and that the chances of using ANC increases 

with the level of wealth.21
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There were differences in timing of first ANC visit along 

religion and ethnicity divides. This could be as a result of 

the natural arrangement of Nigerian settlements as the North 

is dominated by Muslims and the South is dominated by 

Christians and other religions. Yoruba or Igbo women, who 

reside more in the South, had higher tendencies to practice 

Christianity and are more likely to start ANC earlier. This 

result is also in line with the existing report that most hus-

bands practicing Islam forbid their wives from seeking health 

services without outright permission.34 Same reason could 

be ascribed to delayed initiation of ANC among women 

who are not involved in their health care decisions and in 

how their incomes are spent, although women involvement 

in decisions on their usage of health care facilities was sig-

nificant only in 2008.

The outcome of the Cox proportional hazard regression 

model used to model the determinants of the timing of first 

ANC visit showed that all characteristics considered sig-

nificantly determined the timing of first ANC visit across 

the years except for involvement of women in decision on 

how their incomes are spent. A recent Nigerian study had 

also identified a strong positive relationship between the 

utilization of ANC services and age of mother, place of 

residence (rural/urban), mother’s and husband’s level of 

education, working status of the woman, household wealth 

quintile, health insurance enrolment, religion, and woman’s 

decision-making autonomy.36 They further highlighted that 

the influence of maternal age on the use of ANC is unclear 

and inconsistent. In our study, women aged 35–49 years 

had significant higher hazard of accessing ANC in 2003 and 

2013 compared with women aged 15–19 years, while in 2008 

women aged 25–34 years had a higher hazard. The findings 

of our study are also similar to a study of 15 developing 

countries which found that younger women were less likely 

to use ANC services.37

Conclusion
Initiation of ANC visit in Nigeria is generally late with most 

women making first visit during sixth month of gestation, 

although few variations existed across the years studied. An 

increase in the coverage of ANC visits recorded between 

2003 and 2013 was not accompanied by earlier commence-

ment of ANC visit during the same period. The hazard of 

the timing of first visit to ANC facilities was higher in 2003 

and 2013 than in 2008. Higher hazard of ANC initiation 

was found among older women, those with better educa-

tion, being a Yoruba or Igbo, involved in women health 

care use, residing in urban areas and in southern regions, 

having no problem with accessing health facilities, working 

currently, from households in richest quintiles, and hav-

ing fewer previous pregnancies. Late initiation of ANC 

could worsen pregnancy outcomes as necessary timely 

intervention to salvage life of mother and child would be 

delayed or totally too late as a result of late visits. The worst 

affected women are the rural dwellers, women with little 

or no education, those with weak decision-making power, 

and those from households in poorer wealth quintiles. The 

determinants of first ANC visit did not vary much between 

2003 and 2013. Stakeholders should do more at ensuring 

that all pregnant women start ANC visit earlier.

Study limitations
A secondary data was used for this study; we therefore 

did not have full control on the choices of independent 

variables. The data was self-reported. We have relied on 

these preexisting data which we were unable to verify 

independently and this might have introduced recall bias. 

However, the large sample size and the national represen-

tativeness of the data would have neutralized the likely 

effect of such bias.
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