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Abstract

Background

High maternal mortality ratio in sub-Saharan Africa (SSA) has been linked to inadequate

medical care for pregnant women due to limited health facility delivery utilization. Thus, this

study, examined the association between age at first childbirth and health facility delivery

among women of reproductive age in Nigeria.

Methods

The study used the most recent secondary dataset from Nigeria’s Demographic and Health

Survey (NDHS) conducted in 2018. Only women aged15-49 were considered for the study

(N = 34,193). Bi-variate and multivariable logistic regression models were used to examine

the association between age at first birth and place of delivery. The results were presented

as crude odds ratios and adjusted odds ratios (aOR) with corresponding 95% confidence

intervals (CIs). Statistical significance was set at p<0.05.

Results

The results showed that the prevalence of health facility deliveries was 41% in Nigeria.

Women who had their first birth below age 20 [aOR = 0.82; 95%(CI = 0.74–0.90)] were less

likely to give birth at health facilities compared to those who had their first birth at age 20 and

above.

Conclusion

Our findings suggest the need to design interventions that will encourage women of repro-

ductive age in Nigeria who are younger than 20 years to give birth in health facilities to avoid
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the risks of maternal complications associated with home delivery. Such interventions

should include male involvement in antenatal care visits and the education of both partners

and young women on the importance of health facility delivery.

Background

The Sustainable Development Goal (SDG) 3 aims to ensure healthy lives and promote well-

being for all ages [1]. However, high maternal mortality ratio (MMR), especially in low-and

middle-income countries (LMICs), has remained worrisome [2–4]. In line with this, SDG 3.1

calls for the global MMR reduction to less than 70 per 100,000 live births by the year 2030 [1].

Although many countries have reduced their MMRs, causing a general global decline,

efforts to reduce MMRs of countries in sub-Saharan Africa (SSA) have largely stagnated [5].

Nigeria’s maternal and child health indices are among the worst in the world. In 2015, the

World Health Organization (WHO) estimated that 19% of global maternal deaths occurred in

Nigeria [5], with an estimated MMR of 814 per 100,000 live births, and this placed a lifetime

risk of maternal death at 1 in 22 in contrast to 1 in 4900 in developed countries [5]. However,

the 2018 Nigeria Demographic Health Survey (NDHS) estimated MMR of 512 per 100,000 live

births. Despite this reduction, Nigeria still remains one of the countries with the highest MMR

globally [6].

Neonatal mortality is another serious public health threat in SSA [7]. In 2019, SSA had an

estimate of 27 per 1000 live births, while Nigeria reported 36 per 1000 live births out of the esti-

mate [8]. Similar to MMR, efforts to reduce neonatal mortality in SSA, especially in Nigeria,

have been relatively slow [9]. Between 2010 and 2019, only a 13% reduction in neonatal mor-

tality ratio was achieved in Nigeria [8,10]. The high prevalence of maternal and neonatal

deaths in SSA and Nigeria has been linked to inadequate medical care for pregnant women,

resulting in low health facility delivery [11–14]. Health facility delivery is an important aspect

of maternal care because of the presence of skilled birth professionals [12], as well as an

enabling environment where resources necessary for effective management of obstetric com-

plications are available [15,16].

A WHO report showed a 50 percent reduction in Egypt’s maternal mortality when the

number of births assisted by qualified professionals doubled [17]. This implies that maternal

and neonatal mortality in Nigeria can be reduced by ensuring that women have better mater-

nal healthcare services, especially health facility delivery [18,19]. Although home delivery y

may be relatively cheaper for these women, evidence suggests that homedelivery can pose a

serious health risk to both the mother and infant [20–22].

Other than financial constraints, other identified factors for poor utilization of maternal

health services in SSA include maternal age, maternal and partner literacy level, poor knowl-

edge about obstetric danger signs, cultural beliefs, poor referral practices, scarcity of trained

health workers, and poor coordination among staff [18,19]. These barriers have been found in

Nigeria [11,23,24].

Studies in the past have suggested age at first delivery as a determinant of health facility

delivery in Nigeria [11,23]. For instance, a study conducted among women in a semi-urban

settlement in Zaria, Northern Nigeria, found that 77% of women who had first pregnancies

before age 18 delivered at home compared to their older women counterparts with 56% home

deliveries [11]. This implies that younger women in Nigeria tend to deliver at home compared

to older women [11,23].

Similarly, the 2013 NDHS conducted estimated that 23% of Nigerian women aged 15–19

had begun childbearing, of which 17 percent out of this had their first child, and 5% were
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pregnant with their first child [25]. The 2018 NDHS also showed that the median age at first

birth among women age 25–49 was 20.4 years. This means that half of the women aged 25–49

gave birth for the first time before age 21 [6].

Therefore, there is a need to examine how age at first birth is associated with health facility

delivery in Nigeria. Hence, this study aimed at examining the role age at first birth plays in

health facility delivery among women of reproductive age in Nigeria. The result of this study

would be useful to public health policymakers in building the right approaches to take in

encouraging health facility delivery in Nigeria.

Materials and methods

Study design and data source

This study involved a cross-sectional analysis of secondary data from NDHS conducted in

2018. We utilized data from the birth records (NGIR7ADT) in the women’s file. According to

Corsi and Neuman [26], the Demographic Health Survey (DHS) is a nationally representative

survey usually carried out to estimate sociodemographic, health, and other health-related indi-

cators. The survey collects information on several indicators, including the place of childbirth

and age at first childbirth. The survey is conducted in over 85 LMICs globally [26]. The 2018

NDHS employed a two-stage stratified sampling technique to recruit the respondents for the

survey. A detailed explanation of the sampling procedures can be found in Aliaga and Ruilin

[27] study and the 2018 NDHS report [6]. The 2018 NDHS dataset consisted of 41,821 individ-

ual women aged 15–49. 40,666 occupied households were selected for the sample, and 40,427

were interviewed successfully, resulting in a response rate of 99% [6]. Out of this, 34,193 of the

respondents with complete cases on the variables of interest in this study were included in the

final analysis. We relied on strengthening the reporting of observational studies in Epidemiol-

ogy in writing this manuscript [28].

Variables

Outcome variable. The main outcome variable was the place of delivery. NDHS asks

questions on place of delivery within five years preceding the survey, and the response options

received were respondent’s home, other homes, government hospital, government health cen-

ter, government health post, other public sectors, private hospital/clinic, other private sectors,

and other health facilities. Those who responded respondent’s home and other homes were

classified as “home delivery,” while the remaining responses were grouped as “health facility

delivery”. This classification was informed by previous studies [29–32].

Key explanatory variable. The main explanatory variable was the age at first childbirth.

This was assessed using the variable “age of respondent at first childbirth”. The response

options ranged from 12 years to 48 years. The age at first childbirth was then created by recod-

ing the responses into “below 20 years” and “20 years and above”. This categorization was

informed by previous findings on age at first birth in Nigeria [6,25] and elsewhere [33].

Covariates. A total of thirteen covariates were studied. The covariates were selected based

on their significant association with health facility delivery [29,30,34,35] and their availability

in the DHS dataset. The covariates include maternal age, place of residence, parity, level of

education, wealth quintile, current working status, marital status, religion, visit to the health

facility in the past 12 months, permission to get medical help, distance to the health facility,

region, and exposure to media. For this study, several of the covariates were recoded. The pre-

existing coding for the place of residence, distance to the health facility, permission to get med-

ical help, region, and visited health facility last 12 months were maintained and used in the

final analysis. Maternal age was recoded into “15–24”, “25–34”, and “35+”. The level of
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education was re-classified into “no education”, “primary”, and “secondary or higher”. Wealth

index was recoded as “poor”, “middle’, and “rich” by recoding poorer wealth quantile and

poorest wealth quantile as “poor”, richer wealth quantile and richest wealth quantile as “Rich”,

Middle wealth quantile still retains the categorisation as “Middle”. This categorization has

been utilized elsewhere as well [36,37]. Also, marital status was recoded as “single”, “married”,

and “others”. Parity was re-grouped into “1–3”, “4–6”, and “7+”. The women’s current work-

ing status was ground into “yes” and “no”. Religious affiliation of the women was recoded as

“Christian”, “Islam” and traditional and other religious were recategorized as “others”. Expo-

sure to media was created from three (3) variables (frequency of watching television, frequency

of reading newspaper/magazine, and frequency of listening to the radio). All the three variables

had the same response options (not at all less than once a week and at least once a week). The

responses were recoded as “No = not at all” and “Yes” (less than once a week and at least once

a week). Later, an index called the media exposure variable was created. In the current study,

media exposure was defined as a woman with exposure in all three variables (watching televi-

sion, reading newspaper/magazine, and listening to the radio).

Data analysis

Data were analyzed using Stata version 16.0 (Stata Corporation, College Station, TX, USA). A

descriptive analysis was first performed to determine the proportion of health facility delivery,

with the result presented using percentages. A Pearson chi-square test analysis was later car-

ried out to examine the relationship between health facility and age at first birth and the stud-

ied covariates. Also, bivariate and multivariable binary logistic regression analyses were

performed to determine the association between health facility and age at first birth and

selected covariates. The results were presented using crude odds ratio [38] and adjusted odds

ratio (aOR) at 95% confidence intervals (CIs). The level of statistical significance was set at

p<0.05 in the chi-square and regression analyses. A multicollinearity test was conducted using

the Variance Inflation Factor (VIF), and we found no evidence of multicollinearity among the

studied variables. During the analysis, the women’s sample weights (v005/1,000,000) were

applied to obtain unbiased estimates. According to the DHS guidelines and the survey com-

mand (SVY) in Stata, it was used to adjust the data’s complex sampling structure in both the

chi-square and regression analyses.

Ethical approval

This was a secondary analysis of data, and therefore no ethical approval was required since the

data is available in the public domain. Further information about the DHS data usage and ethi-

cal standards is available at http://goo.gl/ny8T6X. The authors of this manuscript did not col-

lect the data, we sought permission from the MEASURE DHS website, access to the latest

dataset of Nigeria was provided after our intent for the request was assessed and approved on

the 20th of March 2021. The DHS surveys are ethically accepted by the ORC Macro Inc. Ethics

Committee and the Ethics Boards of partner organizations in different countries, such as the

Ministries of Health. The interviewed women gave either written or verbal consent during

each of the surveys and followed Helsinki’s declaration of ethical principles.

Results

Distribution of key independent variable, covariate, and place of delivery

Table 1 presents results on the distribution of age at first childbirth, covariates, and place of

delivery among women of reproductive ages in Nigeria. The prevalence of health facility
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Table 1. Weighted distribution of key independent and covariate variables and place of delivery (n = 34,193).

Variables Percentage (%) Place of delivery (%) p-value (χ2)

Home Health facility

Age at first birth <0.001

20 years and above 42.04 39.80 60.20

Below 20 years 57.96 72.94 27.06

Age <0.001

15–24 23.82 66.25 33.75

25–34 50.84 56.20 43.80

35 + 25.34 57.82 42.18

Place of residence <0.001

Urban 38.52 36.34 63.66

Rural 61.48 73.20 26.8

Parity <0.001

1–3 46.46 49.07 50.93

4–6 34.29 61.19 38.81

7+ 19.25 79.09 20.91

Level of education <0.001

No education 46.38 85.98 14.02

Primary 14.93 56.4 43.60

Secondary and above 38.70 27.68 72.32

Wealth index <0.001

Poor 44.91 83.06 16.94

Middle 20.60 58.08 41.92

Rich 34.50 28.24 71.76

Currently working <0.001

No 32.41 71.32 28.68

Yes 67.59 53.10 46.9

Marital status <0.001

Single 1.71 40.89 59.11

Married 92.63 60.08 39.92

Others 5.66 46.08 53.20

Religion <0.001

Christian 35.99 30.85 69.15

Islam 63.48 74.83 25.17

Others 0.53 75.30 24.70

Visited health facility last 12 months <0.001

No 46.68 65.42 34.58

Yes 53.32 53.39 46.61

Region <0.001

North Central 13.51 50.13 49.87

North East 18.17 74.50 25.50

North West 36.73 84.42 15.58

South East 10.02 17.18 82.82

South-South 8.68 43.83 56.17

South West 12.89 16.79 83.21

Permission to get medical help <0.001

Big problem 11.80 72.40 27.60

Not a big problem 88.20 57.21 42.79

(Continued)
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deliveries was 41%. Age at first birth shows that 72.94% of home deliveries were among

women who had their first birth below the age of 20. The chi-square (χ2) results showed a sig-

nificant relationship (p<0.001) between age at first childbirth all selected co-variates, and

place of delivery.

Association between age at first birth and health facility delivery in Nigeria

Table 2 shows the results of age at first birth and co-variates associated with health facility

delivery in Nigeria. There is a significant relationship between the key independent variable

Table 1. (Continued)

Variables Percentage (%) Place of delivery (%) p-value (χ2)

Home Health facility

Distance to the health facility <0.001

Big problem 28.09 69.3 30.7

Not a big problem 71.91 54.98 45.02

Exposure to media <0.001

No 38.87 81.18 18.82

Yes 61.13 44.9 55.10

Nigeria = 34,193 100 59.00 41.00

Weighted NDHS, 2018.

https://doi.org/10.1371/journal.pone.0259250.t001

Table 2. Bivariate and multivariable logistics regression results on the predictors of health facility delivery (n = 34,193).

Variables Unadjusted Adjusted

cOR 95% CI aOR 95% CI

Age at first birth (RC = 20 year & above)

Below 20 years 0.24��� 0.22–0.27 0.82��� 0.74–0.90

Age group (RC = 15–24)

25–34 1.53��� 1.39–1.68 1.01 0.90–1.13

35 + 1.43��� 1.28–1.60 1.21� 1.03–1.42

Place of residence (RC = Urban)

Rural 0.21��� 0.17–0.25 0.79�� 0.68–0.92

Parity (RC = 1–3 children)

4–6 0.61��� 0.57–0.66 0.78��� 0.70–0.87

7+ 0.25��� 0.23–0.28 0.65��� 0.55–0.76

Level of education (RC = No education)

Primary 4.74��� 0.06–5.53 1.74��� 1.53–1.97

Secondary and above 16.03��� 13.90–18.47 2.82��� 2.44–3.25

Wealth status (RC = Poor)

Middle 3.54��� 2.48–3.18 1.70��� 1.50–1.93

Rich 12.46��� 10.57–14.69 2.69��� 2.32–3.12

Currently working (RC = No)

Yes 2.20��� 1.99–2.43 1.17�� 1.06–1.30

Marital status (RC = Single)

Married 0.46��� 0.37–0.57 1.24 0.98–1.57

Others 0.79 0.61–1.01 1.05 0.79–1.39

Religion (RC = Christian)

(Continued)
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(age at first birth) and health facility delivery among women of reproductive age in Nigeria.

The adjusted odds ratio shows that women who had their first birth below age 20 [aOR = 0.82;

95% (CI = 0.74–0.90)] were less likely to give birth at health facilities compared to those who

had their first birth at age 20 and above. Among the selected co-variates, age of respondents,

place of residence, parity, level of education, wealth index, currently working, religion, region,

visit to health facility, Permission to get Medical help, distance to health facility and exposure

to media were significant with health facility delivery.

Discussion

This study assessed the age at first birth and its association with health facility delivery among

women of reproductive age in Nigeria. This is important to prioritize the healthcare needs of

women of reproductive age, considering that place of delivery determines the quality of care

received by women of reproductive age in Nigeria.

Our study showed a prevalence of 59% homedeliveries in Nigeria among women of repro-

ductive-aged 15–49. This result is higher than a study conducted by Olusanya and Alakija [39]

that reported 51.4% of non-utilization of facility-based maternity services in Lagos, Nigeria. In

the same vein, the study result is higher compared to a study conducted in Tanzania that

reported 35.5% [40] but lower than a study conducted in Ethiopia with 81.1% prevalence of

homedelivery among the same characteristics of women [41].

We also found a significant relationship between the key independent variable (age at first

birth) and health facility delivery among women of reproductive age in Nigeria. The adjusted

odds ratio showed that women who had their first birth below age 20 were less likely to give

Table 2. (Continued)

Variables Unadjusted Adjusted

cOR 95% CI aOR 95% CI

Islam 0.15��� 0.13–0.18 0.58��� 0.48–0.69

Others 0.15��� 0.08–0.28 0.43�� 0.26–0.70

Region (RC = North Central)

North East 0.34��� 0.27–0.44 0.65��� 0.53–0.78

North West 0.19��� 0.14–0.24 0.32��� 0.27–0.39

South East 4.85��� 3.53–6.66 1.69��� 1.10–1.51

South South 1.29� 1.00–1.65 0.44��� 0.43–0.64

South West 4.98��� 3.85–6.45 2.14��� 1.11–1.53

Visited health facility in last 12 months (RC = No)

Yes 1.65��� 1.50–1.81 1.46��� 1.33–1.60

Permission to get Medical help (RC = Big problem)

Not a big problem 1.96��� 1.63–2.36 1.30��� 1.12–1.51

Distance to health facility (RC = Big problem)

Not a big problem 1.85��� 1.62–2.11 1.30��� 1.16–1.45

Exposure to media (RC = No)

Yes 5.29��� 4.71–5.95 1.44��� 1.30–1.60

Weighted NDHS, 2018.

RC = Recode; cOR = unadjusted odds ratios; aOR = adjusted odds ratios; CI = confidence interval.

� p < 0.05

�� p< 0.01

��� p < 0.001.

https://doi.org/10.1371/journal.pone.0259250.t002
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birth at health facilities compared to those who had their first birth at age 20 and above. This

could be due to the stigmatization that goes with unintended pregnancy outside marriage, and

the women might prefer home delivery to avoid being stigmatized by the health attendants.

Similar studies in sub-Saharan Africa showed that choosing a health facility as the place of

delivery among women of reproductive age increased with age [42,43].

Among the selected co-variates, age of respondents, place of residence, parity, level of edu-

cation, wealth index, currently working, religion, region, visit to the health facility, permission

to get medical help, distance to health facility and exposure to media were significantly associ-

ated with health facility delivery.

Our study showed that respondents who were residing in the rural area of Nigeria were less

likely to give birth at the health facility than those from the urban area. This is evidently show-

ing the rural-urban inequality that exists in accessing health care facilities. Rural residents face

numerous barriers to healthcare, which limits them from conveniently accessing and obtaining

the appropriate care needed [20,44].

Women with number of children between 4 and 6 were less likely to give birth at the health

facility alongside women with 7 children and above. Inadequate resources resulting from large

family size and negative experiences from previous pregnancies have been identified as barri-

ers to seeking maternal healthcare services by women with many children [45,46].

Religious beliefs and practices significantly determine a woman’s place of birth delivery.

Women practicing Islam were less likely to give birth at the health facility compared to their

Christian counterparts. This finding is based on religious grounds, whereby women who prac-

tice Islam prefer a female birth attendant for delivery, hence, avoid visiting health care facilities

so as not to be attended to by a male healthcare worker [47–50].

In the same vein, the women who reside in the North East and South-South regions of

Nigeria were less likely to give birth at the health facilities compared to those residing in the

South West region. Despite the fact that the South-South region of Nigeria is rich in oil, yet the

rate of facility delivery is low within the region [31,46]. This could be due to the disparities in

socioeconomic status, distribution of healthcare services, and culture in Nigeria’s various

regions [51]. Similarly, a study conducted in Kenya found a disparity in place of delivery by

region as women residing in the Northern region were less likely to utilise health facilities for

delivery [52].

We found that the odds of choosing to give birth at the health facility were higher among

women age 35 and above. This is contrary to another study conducted in SSA, which showed

that the odds of choosing a health facility as the place of delivery declined with age among

reproductive age women [29]. Women who had secondary education and above were more

likely to give birth at the health facility than women with primary education or no education.

This shows that the level of education can influence a woman’s choice of a place to give birth.

This finding is consistent with studies that reported that a woman’s educational status is signif-

icantly associated with the health facility delivery [53–56].

Our study also showed that rich women were more likely to give birth at Nigeria’s health

facilities. This is in concordance with a study conducted in Ghana that wealthy women were

more likely to utilize health facilities for birth delivery [57]. Similarly, women who are cur-

rently working were more likely to give birth at the health facility. The out-of-pocket payment

system for healthcare services poses a huge barrier for unemployed women who do not have

any means of livelihood to access the health facility to give birth, which also affects poor

women [51].

The findings of this research showed that women residing closer to the health facility were

more likely to give birth at the health facility than women who reside far from the health facil-

ity. The distance to health facilities has been recognized as a determining factor for the
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previously utilized healthcare facilities [58]. Also, women who were exposed to mass media

were more likely to give birth at the health facilities than their counterparts who were not

exposed to mass media. This shows that the mass media plays a significant role in positively

influencing the better practice of women’s reproductive health behavior [29,59]. This aligns

with a spatial analysis study conducted in Nigeria in 2014 [46] and a recent study conducted in

Ethiopia [60].

Strengths and limitations

This study’s major strength is using the current nationally representative survey, which makes

the study’s findings generalizable to women of reproductive age in Nigeria. Despite this

strength, there are some limitations inherent in this study that must be acknowledged. Firstly,

because the age at first childbirth and place of delivery were both self-reported, this study is

subject to recall bias. Thus, respondents may over-or under-report their age at first childbirth

or the place of delivery which could affect the findings’ interpretations. Secondly, the study

dataset was cross-sectional, so it was only possible to conclude an association between age at

first childbirth and health facility delivery and not causality. Thirdly, Nigeria is diverse, and

the geopolitical zones have socio-cultural differences dating back to precolonial times; hence,

the finding on age at first childbirth (and other covariates) may not hold across all the six

zones. Hence, future studies may consider addressing this limitation.

Conclusion and recommendation

Our findings call for the need to implement health education programmes among women of

reproductive age in Nigeria to increase awareness on the importance of giving birth at the

health facilities to avoid the risks of maternal complications associated with home delivery.

These health education programmes should be targeted at women of reproductive age younger

than 20 years, those with no education, those currently not working, the poor, those currently

residing in the Northern part of the country, those practicing Islam and those not exposed to

mass media. Since one of the factors contributing to homedelivery was wealth index, and those

who are in the poor wealth index group were less likely to utilize healthcare facilities for deliv-

ery, then Nigeria government and non-governmental organization should make healthcare

payment more affordable for every woman of reproductive age by establishing a separate

health payment scheme that will be targeted to women within poor wealth index.

Author Contributions

Conceptualization: Obasanjo Afolabi Bolarinwa.

Formal analysis: Obasanjo Afolabi Bolarinwa, Olalekan Seun Olagunju.

Investigation: Obasanjo Afolabi Bolarinwa.

Methodology: Obasanjo Afolabi Bolarinwa, Richard Gyan Aboagye, Abdul-Aziz Seidu.

Software: Obasanjo Afolabi Bolarinwa.

Validation: Obasanjo Afolabi Bolarinwa.

Writing – original draft: Obasanjo Afolabi Bolarinwa, Effiong Fortune, Richard Gyan Aboa-

gye, Abdul-Aziz Seidu, Ugochinyere Ijeoma Nwagbara, Edward Kwabena Ameyaw, Bright

Opoku Ahinkorah.

PLOS ONE Age at first birth and health facility delivery

PLOS ONE | https://doi.org/10.1371/journal.pone.0259250 November 4, 2021 9 / 12

https://doi.org/10.1371/journal.pone.0259250


Writing – review & editing: Obasanjo Afolabi Bolarinwa, Effiong Fortune, Richard Gyan

Aboagye, Abdul-Aziz Seidu, Olalekan Seun Olagunju, Ugochinyere Ijeoma Nwagbara,

Edward Kwabena Ameyaw, Bright Opoku Ahinkorah.

References
1. World Health Organization [WHO]. World health statistics 2016: monitoring health for the SDGs sustain-

able development goals: World Health Organization; 2016.

2. World Health Organization [WHO]. Maternal Mortality: World Health Organization. 2014.

3. Yayla M. Maternal mortality in developing countries. Journal of perinatal medicine. 2003; 31(5):386–91.

https://doi.org/10.1515/JPM.2003.059 PMID: 14601259

4. Girum T, Wasie A. Correlates of maternal mortality in developing countries: an ecological study in 82

countries. Maternal health, neonatology and perinatology. 2017; 3(1):1–6. https://doi.org/10.1186/

s40748-017-0059-8 PMID: 29142757

5. World Health Organization [WHO]. Trends in maternal mortality: 1990–2015: estimates from WHO,

UNICEF, UNFPA, World Bank Group and the United Nations Population Division: World Health Organi-

zation; 2015.

6. National Population Commission—NPC, ICF. Nigeria Demographic and Health Survey 2018—Final

Report. Abuja, Nigeria: NPC and ICF; 2019.

7. Andegiorgish AK, Andemariam M, Temesghen S, Ogbai L, Ogbe Z, Zeng L. Neonatal mortality and

associated factors in the specialized neonatal care unit Asmara, Eritrea. BMC public health. 2020; 20

(1):1–9. https://doi.org/10.1186/s12889-019-7969-5 PMID: 31898494

8. United Nations Children’s Fund (UNICEF). The neonatal period is the most vulnerable time for a child

2019 [Available from: https://data.unicef.org/topic/child-survival/neonatal-mortality/.

9. Lawn JE, Kerber K, Enweronu-Laryea C, Cousens S, editors. 3.6 million neonatal deaths—what is pro-

gressing and what is not? Seminars in perinatology; 2010: Elsevier. https://doi.org/10.1053/j.semperi.

2010.09.011 PMID: 21094412

10. Rajaratnam JK, Marcus JR, Flaxman AD, Wang H, Levin-Rector A, Dwyer L, et al. Neonatal, postneo-

natal, childhood, and under-5 mortality for 187 countries, 1970–2010: a systematic analysis of progress

towards Millennium Development Goal 4. The Lancet. 2010; 375(9730):1988–2008.

11. Idris S, Gwarzo U, Shehu A. Determinants of place of delivery among women in a semi-urban settle-

ment in Zaria, northern Nigeria. Annals of African medicine. 2006; 5(2):68–72.

12. Nuamah GB, Agyei-Baffour P, Mensah KA, Boateng D, Quansah DY, Dobin D, et al. Access and utiliza-

tion of maternal healthcare in a rural district in the forest belt of Ghana. BMC pregnancy and childbirth.

2019; 19(1):1–11. https://doi.org/10.1186/s12884-018-2145-y PMID: 30606156

13. Victora CG, Requejo JH, Barros AJ, Berman P, Bhutta Z, Boerma T, et al. Countdown to 2015: a

decade of tracking progress for maternal, newborn, and child survival. The Lancet. 2016; 387

(10032):2049–59.

14. Panel AP. Maternal health. Geneva: Investing in the Lifeline of Healthy Societies and Economies Pol-

icy Brief, Africa Progress Panel. 2010.

15. Bell JS, Curtis SL, Alayón S. Trends in delivery care in six countries. 2003.

16. Morgan A, Jimenez Soto E, Bhandari G, Kermode M. Provider perspectives on the enabling environ-

ment required for skilled birth attendance: a qualitative study in western Nepal. Tropical Medicine &

International Health. 2014; 19(12):1457–65. https://doi.org/10.1111/tmi.12390 PMID: 25252172

17. World Health Organization [WHO]. Success factors for women’s and children’s health: Egypt. 2015.

18. Kyei-Nimakoh M, Carolan-Olah M, McCann TV. Access barriers to obstetric care at health facilities in

sub-Saharan Africa—a systematic review. Systematic reviews. 2017; 6(1):1–16. https://doi.org/10.

1186/s13643-016-0385-3 PMID: 28077170

19. Geleto A, Chojenta C, Musa A, Loxton D. Barriers to access and utilization of emergency obstetric care

at health facilities in sub-Saharan Africa: a systematic review of literature. Systematic reviews. 2018; 7

(1):1–14. https://doi.org/10.1186/s13643-017-0670-9 PMID: 29304876

20. Kifle MM, Kesete HF, Gaim HT, Angosom GS, Araya MB. Health facility or home delivery? Factors influ-

encing the choice of delivery place among mothers living in rural communities of Eritrea. Journal of

Health, Population and Nutrition. 2018; 37(1):1–15.

21. Wanjira C, Mwangi M, Mathenge E, Mbugua G. Delivery practices and associated factors among moth-

ers seeking child welfare services in selected health facilities in Nyandarua South District, Kenya. BMC

public health. 2011; 11(1):1–9. https://doi.org/10.1186/1471-2458-11-360 PMID: 21599994

PLOS ONE Age at first birth and health facility delivery

PLOS ONE | https://doi.org/10.1371/journal.pone.0259250 November 4, 2021 10 / 12

https://doi.org/10.1515/JPM.2003.059
http://www.ncbi.nlm.nih.gov/pubmed/14601259
https://doi.org/10.1186/s40748-017-0059-8
https://doi.org/10.1186/s40748-017-0059-8
http://www.ncbi.nlm.nih.gov/pubmed/29142757
https://doi.org/10.1186/s12889-019-7969-5
http://www.ncbi.nlm.nih.gov/pubmed/31898494
https://data.unicef.org/topic/child-survival/neonatal-mortality/
https://doi.org/10.1053/j.semperi.2010.09.011
https://doi.org/10.1053/j.semperi.2010.09.011
http://www.ncbi.nlm.nih.gov/pubmed/21094412
https://doi.org/10.1186/s12884-018-2145-y
http://www.ncbi.nlm.nih.gov/pubmed/30606156
https://doi.org/10.1111/tmi.12390
http://www.ncbi.nlm.nih.gov/pubmed/25252172
https://doi.org/10.1186/s13643-016-0385-3
https://doi.org/10.1186/s13643-016-0385-3
http://www.ncbi.nlm.nih.gov/pubmed/28077170
https://doi.org/10.1186/s13643-017-0670-9
http://www.ncbi.nlm.nih.gov/pubmed/29304876
https://doi.org/10.1186/1471-2458-11-360
http://www.ncbi.nlm.nih.gov/pubmed/21599994
https://doi.org/10.1371/journal.pone.0259250


22. Ahinkorah BO. Non-utilization of health facility delivery and its correlates among childbearing women: a

cross-sectional analysis of the 2018 Guinea demographic and health survey data. BMC health services

research. 2020; 20(1):1–10. https://doi.org/10.1186/s12913-020-05893-0 PMID: 33167985

23. Okeshola FB, Sadiq IT. Determinants of home delivery among Hausa in Kaduna south local govern-

ment area of Kaduna state, Nigeria. American International Journal of contemporary research. 2013; 3

(5):78–85.

24. Envuladu E, Agbo H, Lassa S, Kigbu J, Zoakah A. Factors determining the choice of a place of delivery

among pregnant women in Russia village of Jos North, Nigeria: achieving the MDGs 4 and 5. Interna-

tional Journal of Medicine and Biomedical Research. 2013; 2(1):23–7.

25. National Population Commission—NPC/Nigeria, ICF International. Nigeria Demographic and Health

Survey 2013. Abuja, Nigeria: NPC/Nigeria and ICF International; 2014.

26. Corsi DJ, Neuman M, Finlay JE, Subramanian S. Demographic and health surveys: a profile. Interna-

tional journal of epidemiology. 2012; 41(6):1602–13. https://doi.org/10.1093/ije/dys184 PMID:

23148108

27. Aliaga A, Ruilin’s R, editors. Cluster optimal sample size for demographic and health surveys. 7th Inter-

national Conference on Teaching Statistics–ICOTS; 2006.

28. Von Elm E, Altman DG, Egger M, Pocock SJ, Gøtzsche PC, Vandenbroucke JP, et al. The Strengthen-

ing the Reporting of Observational Studies in Epidemiology (STROBE) Statement: guidelines for report-

ing observational studies. International journal of surgery. 2014; 12(12):1495–9. https://doi.org/10.

1016/j.ijsu.2014.07.013 PMID: 25046131

29. Adde KS, Dickson KS, Amu H. Prevalence and determinants of the place of delivery among reproduc-

tive age women in sub–Saharan Africa. Plos one. 2020; 15(12):e0244875. https://doi.org/10.1371/

journal.pone.0244875 PMID: 33382825

30. Dickson KS, Adde KS, Amu H. What influences where they give birth? Determinants of place of delivery

among women in rural Ghana. International journal of reproductive medicine. 2016; 2016. https://doi.

org/10.1155/2016/7203980 PMID: 28101522

31. Alabi TA, Atinge S, Ejim C, Adejoh SO. Does where mothers live matter? Regional variations in factors

influencing place of child delivery in Nigeria. Journal of Biosocial Science. 2020:1–21. https://doi.org/10.

1017/S0021932020000747 PMID: 33303042

32. Lukman Solanke B, Adebayo Rahman S, Olasupo Ogunjuyigbe P. To what extent do community char-

acteristics drive health facility delivery? Findings among Women who had recent live births in Nigeria.

Health & Social Care in the Community. 2020. https://doi.org/10.1111/hsc.13133 PMID: 32783320

33. Soltanian A, Davar S, Akhgar MM, Mahjub H, Karami M. Modeling the Factors Affecting the First Birth

in the Family’s’ Fertility in Hamedan Province. Journal of Pharmaceutical Research International.

2019:1–11.

34. Gebregziabher NK, Zeray AY, Abtew YT, Kinfe TD, Abrha DT. Factors determining choice of place of

delivery: analytical cross-sectional study of mothers in Akordet town, Eritrea. BMC public health. 2019;

19(1):1–11. https://doi.org/10.1186/s12889-018-6343-3 PMID: 30606151

35. Yaya S, Bishwajit G, Uthman OA, Amouzou A. Why some women fail to give birth at health facilities: a

comparative study between Ethiopia and Nigeria. PloS one. 2018; 13(5):e0196896. https://doi.org/10.

1371/journal.pone.0196896 PMID: 29723253

36. Oduaran C, Udomboso CG. Assessing Impacts of Indicators of Child Wealth Index in Africa: A Study of

Four Regions in Sub-Saharan Africa. Commonwealth Youth & Development. 2019;17(2).

37. Lakew D, Tesfaye D, Mekonnen H. Determinants of stillbirth among women deliveries at Amhara

region, Ethiopia. BMC pregnancy and childbirth. 2017; 17(1):1–7. https://doi.org/10.1186/s12884-016-

1183-6 PMID: 28049520

38. Colaceci S, Zambri F, Marchetti F, Trivelli G, Rossi E, Petruzzo A, et al. ’A sleeping volcano that could

erupt sooner or later’. Lived experiences of women with multiple sclerosis during childbearing age and

motherhood: A phenomenological qualitative study. Multiple Sclerosis and Related Disorders.

51:102938. https://doi.org/10.1016/j.msard.2021.102938 PMID: 33882427

39. Olusanya B, Alakija O, Inem V. Non-uptake of facility-based maternity services in an inner-city commu-

nity in Lagos, Nigeria: an observational study. Journal of biosocial science. 2010; 42(3):341–58. https://

doi.org/10.1017/S0021932009990526 PMID: 19951456

40. Muhunzi S, Ngocho JS, Mwanamsangu A, Sanga L, Hiza H, Msuya SE, et al. Prevalence, predictors

and reasons for home delivery amongst women of childbearing age in Dodoma Municipality in central

Tanzania. African Health Sciences. 2020; 20(4):1933–42. https://doi.org/10.4314/ahs.v20i4.52 PMID:

34394260

PLOS ONE Age at first birth and health facility delivery

PLOS ONE | https://doi.org/10.1371/journal.pone.0259250 November 4, 2021 11 / 12

https://doi.org/10.1186/s12913-020-05893-0
http://www.ncbi.nlm.nih.gov/pubmed/33167985
https://doi.org/10.1093/ije/dys184
http://www.ncbi.nlm.nih.gov/pubmed/23148108
https://doi.org/10.1016/j.ijsu.2014.07.013
https://doi.org/10.1016/j.ijsu.2014.07.013
http://www.ncbi.nlm.nih.gov/pubmed/25046131
https://doi.org/10.1371/journal.pone.0244875
https://doi.org/10.1371/journal.pone.0244875
http://www.ncbi.nlm.nih.gov/pubmed/33382825
https://doi.org/10.1155/2016/7203980
https://doi.org/10.1155/2016/7203980
http://www.ncbi.nlm.nih.gov/pubmed/28101522
https://doi.org/10.1017/S0021932020000747
https://doi.org/10.1017/S0021932020000747
http://www.ncbi.nlm.nih.gov/pubmed/33303042
https://doi.org/10.1111/hsc.13133
http://www.ncbi.nlm.nih.gov/pubmed/32783320
https://doi.org/10.1186/s12889-018-6343-3
http://www.ncbi.nlm.nih.gov/pubmed/30606151
https://doi.org/10.1371/journal.pone.0196896
https://doi.org/10.1371/journal.pone.0196896
http://www.ncbi.nlm.nih.gov/pubmed/29723253
https://doi.org/10.1186/s12884-016-1183-6
https://doi.org/10.1186/s12884-016-1183-6
http://www.ncbi.nlm.nih.gov/pubmed/28049520
https://doi.org/10.1016/j.msard.2021.102938
http://www.ncbi.nlm.nih.gov/pubmed/33882427
https://doi.org/10.1017/S0021932009990526
https://doi.org/10.1017/S0021932009990526
http://www.ncbi.nlm.nih.gov/pubmed/19951456
https://doi.org/10.4314/ahs.v20i4.52
http://www.ncbi.nlm.nih.gov/pubmed/34394260
https://doi.org/10.1371/journal.pone.0259250


41. Ayele G, Tilahune M, Merdikyos B, Animaw W, Taye W. Prevalence and associated factors of home

delivery in Arbaminch Zuria district, southern Ethiopia: community based cross sectional study. Sci-

ence. 2015; 3(1):6–9.

42. Dunlop CL, Benova L, Campbell O. Effect of maternal age on facility-based delivery: analysis of first-

order births in 34 countries of sub-Saharan Africa using demographic and health survey data. BMJ

open. 2018; 8(4):e020231. https://doi.org/10.1136/bmjopen-2017-020231 PMID: 29654024

43. Benova L, Macleod D, Radovich E, Lynch CA, Campbell OM. Should I stay or should I go?: consistency

and switching of delivery locations among new mothers in 39 Sub-Saharan African and South/South-

east Asian countries. Health policy and planning. 2017; 32(9):1294–308. https://doi.org/10.1093/

heapol/czx087 PMID: 28981668

44. Yaya S, Uthman OA, Okonofua F, Bishwajit G. Decomposing the rural-urban gap in the factors of

under-five mortality in sub-Saharan Africa? Evidence from 35 countries. BMC Public Health. 2019; 19

(1):616. https://doi.org/10.1186/s12889-019-6940-9 PMID: 31113395

45. Ali AAA, Osman MM, Abbaker AO, Adam I. Use of antenatal care services in Kassala, eastern Sudan.

BMC Pregnancy and Childbirth. 2010; 10(1):67. https://doi.org/10.1186/1471-2393-10-67 PMID:

20973972

46. Gayawan E. Spatial analysis of choice of place of delivery in Nigeria. Sexual & Reproductive Health-

care. 2014; 5(2):59–67. https://doi.org/10.1016/j.srhc.2014.01.004 PMID: 24814440

47. Adewuyi EO, Khanal V, Zhao Y, David L, Bamidele OD, Auta A. Home childbirth among young mothers

aged 15–24 years in Nigeria: a national population-based cross-sectional study. BMJ open. 2019; 9(9):

e025494. https://doi.org/10.1136/bmjopen-2018-025494 PMID: 31537553

48. Adewuyi EO, Auta A, Khanal V, Bamidele OD, Akuoko CP, Adefemi K, et al. Prevalence and factors

associated with underutilization of antenatal care services in Nigeria: A comparative study of rural and

urban residences based on the 2013 Nigeria demographic and health survey. PloS one. 2018; 13(5):

e0197324. https://doi.org/10.1371/journal.pone.0197324 PMID: 29782511

49. Solanke BL, Oladosu OA, Akinlo A, Olanisebe SO. Religion as a social determinant of maternal health

care service utilisation in Nigeria. African Population Studies. 2015; 29(2).

50. Ganle JK. Why Muslim women in Northern Ghana do not use skilled maternal healthcare services at

health facilities: a qualitative study. BMC International Health and Human Rights. 2015; 15(1):10.

51. Wagle RR, Sabroe S, Nielsen BB. Socioeconomic and physical distance to the maternity hospital as

predictors for place of delivery: an observation study from Nepal. BMC pregnancy and childbirth. 2004;

4(1):1–10. https://doi.org/10.1186/1471-2393-4-1 PMID: 15005809

52. Kitui J, Lewis S, Davey G. Factors influencing place of delivery for women in Kenya: an analysis of the

Kenya demographic and health survey, 2008/2009. BMC pregnancy and childbirth. 2013; 13(1):1–10.

https://doi.org/10.1186/1471-2393-13-40 PMID: 23414104

53. Afework MF, Admassu K, Mekonnen A, Hagos S, Asegid M, Ahmed S. Effect of an innovative commu-

nity based health program on maternal health service utilization in north and south central Ethiopia: a

community based cross sectional study. Reproductive Health. 2014; 11(1):28. https://doi.org/10.1186/

1742-4755-11-28 PMID: 24708848

54. Kanini CM. Utilization of skilled birth attendants among women of reproductive age in Central District,

Kitui County: Thesis. Reproductive Health Of Kenyatta University; 2012.

55. Babalola S, Fatusi A. Determinants of use of maternal health services in Nigeria—looking beyond indi-

vidual and household factors. BMC Pregnancy and Childbirth. 2009; 9(1):43. https://doi.org/10.1186/

1471-2393-9-43 PMID: 19754941

56. Onah HE, Ikeako LC, Iloabachie GC. Factors associated with the use of maternity services in Enugu,

southeastern Nigeria. Social Science & Medicine. 2006; 63(7):1870–8. https://doi.org/10.1016/j.

socscimed.2006.04.019 PMID: 16766107

57. Dankwah E, Zeng W, Feng C, Kirychuk S, Farag M. The social determinants of health facility delivery in

Ghana. Reproductive health. 2019; 16(1):1–10. https://doi.org/10.1186/s12978-018-0662-9 PMID:

30621726

58. Adebayo AM, Asuzu MC. Utilisation of a community-based health facility in a low-income urban commu-

nity in Ibadan, Nigeria. African journal of primary health care & family medicine. 2015; 7(1):1–8.

59. Rahman M, Curtis SL, Chakraborty N, Jamil K. Women’s television watching and reproductive health

behavior in Bangladesh. SSM-population health. 2017; 3:525–33. https://doi.org/10.1016/j.ssmph.

2017.06.001 PMID: 29349243

60. Ketemaw A, Tareke M, Dellie E, Sitotaw G, Deressa Y, Tadesse G, et al. Factors associated with insti-

tutional delivery in Ethiopia: a cross sectional study. BMC health services research. 2020; 20(1):1–6.

https://doi.org/10.1186/s12913-020-05096-7 PMID: 32234043

PLOS ONE Age at first birth and health facility delivery

PLOS ONE | https://doi.org/10.1371/journal.pone.0259250 November 4, 2021 12 / 12

https://doi.org/10.1136/bmjopen-2017-020231
http://www.ncbi.nlm.nih.gov/pubmed/29654024
https://doi.org/10.1093/heapol/czx087
https://doi.org/10.1093/heapol/czx087
http://www.ncbi.nlm.nih.gov/pubmed/28981668
https://doi.org/10.1186/s12889-019-6940-9
http://www.ncbi.nlm.nih.gov/pubmed/31113395
https://doi.org/10.1186/1471-2393-10-67
http://www.ncbi.nlm.nih.gov/pubmed/20973972
https://doi.org/10.1016/j.srhc.2014.01.004
http://www.ncbi.nlm.nih.gov/pubmed/24814440
https://doi.org/10.1136/bmjopen-2018-025494
http://www.ncbi.nlm.nih.gov/pubmed/31537553
https://doi.org/10.1371/journal.pone.0197324
http://www.ncbi.nlm.nih.gov/pubmed/29782511
https://doi.org/10.1186/1471-2393-4-1
http://www.ncbi.nlm.nih.gov/pubmed/15005809
https://doi.org/10.1186/1471-2393-13-40
http://www.ncbi.nlm.nih.gov/pubmed/23414104
https://doi.org/10.1186/1742-4755-11-28
https://doi.org/10.1186/1742-4755-11-28
http://www.ncbi.nlm.nih.gov/pubmed/24708848
https://doi.org/10.1186/1471-2393-9-43
https://doi.org/10.1186/1471-2393-9-43
http://www.ncbi.nlm.nih.gov/pubmed/19754941
https://doi.org/10.1016/j.socscimed.2006.04.019
https://doi.org/10.1016/j.socscimed.2006.04.019
http://www.ncbi.nlm.nih.gov/pubmed/16766107
https://doi.org/10.1186/s12978-018-0662-9
http://www.ncbi.nlm.nih.gov/pubmed/30621726
https://doi.org/10.1016/j.ssmph.2017.06.001
https://doi.org/10.1016/j.ssmph.2017.06.001
http://www.ncbi.nlm.nih.gov/pubmed/29349243
https://doi.org/10.1186/s12913-020-05096-7
http://www.ncbi.nlm.nih.gov/pubmed/32234043
https://doi.org/10.1371/journal.pone.0259250

