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Abstract

Background Evidence suggests that women who give birth in a health facility have lower odds of experiencing
pregnancy complications and significantly reduced risk of death from pregnancy-related causes compared to women
who deliver at home. Establishing the association between high-risk fertility behaviour (HRFB) and health facility
delivery is imperative to inform intervention to help reduce maternal mortality. This study examined the association
between HRFB and health facility delivery in West Africa.

Methods Data for the study were extracted from the most recent Demographic and Health Surveys of twelve coun-
tries in West Africa conducted from 2010 to 2020. A total of 69,479 women of reproductive age (15-49 years) were
included in the study. Place of delivery was the outcome variable in this study. Three parameters were used as indica-
tors of HRFB based on previous studies. These were age at first birth, short birth interval, and high parity. Multivariable
binary logistic regression analysis was performed to examine the association between HRFB and place of delivery
and the results were presented using crude odds ratio (cCOR) and adjusted odds ratio (aOR), with their respective 95%
confidence interval (Cl).

Results More than half (67.64%) of the women delivered in a health facility. Women who had their first birth after 34
years (@OR=0.52; 95% Cl=0.46-0.59), those with short birth interval a@OR=0.91; 95% Cl=0.87-0.96), and those

with high parity (@QOR=0.58; 95% Cl=0.55-0.60) were less likely to deliver in a health compared to those whose age
at first delivery was 18-34 years, those without short birth interval, and those with no history of high parity, respec-
tively. The odds of health facility delivery was higher among women whose first birth occurred at an age less than 18
years compared to those whose age at first birth was 18-34 years (aOR=1.17; 95% Cl=1.07-1.28).

Conclusion HRFB significantly predicts women’s likelihood of delivering in a health facility in West Africa. Older

age at first birth, shorter birth interval, and high parity lowered women'’s likelihood of delivering in a health facil-

ity. To promote health facility delivery among women in West Africa, it is imperative for policies and interventions

on health facility delivery to target at risk sub-populations (i.e, multiparous women, those with shorter birth intervals
and women whose first birth occurs at older maternal age). Contraceptive use and awareness creation on the impor-
tance of birth spacing should be encouraged among women of reproductive age in West Africa.
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Background

Worldwide, maternal mortality remains a critical public
health concern. The World Health Organization (WHO)
report indicates that in 2017, nearly 810 women died
from pregnancy-related causes every day [1]. In the same
report, it was shown that more than two-thirds of mater-
nal mortality (94%) occurred in low-and middle-income
countries (LMICs) [1]. Sub-Saharan Africa (SSA) alone
accounted for 66% of the global maternal mortality in
2017 [2]. The Sustainable Development Goal (SDG) tar-
get 3.1 indicates that countries need to prioritise mater-
nal health in order to achieve a reduction in maternal
mortality to 70 per 100,000 live births by 2030 [3]. In
addition, the WHO’s supplementary national target
states that by 2030, no country should have a maternal
mortality ratio that is higher than 140 deaths per 100,000
live births [4]. To achieve these international goals on
maternal health, it is imperative to improve access to
antenatal care (ANC), obstetric referrals, skilled birth
delivery, institutional birth deliveries, and postnatal care
services (PNC).

Evidence suggest that women who deliver in a health
facility have lower odds of experiencing pregnancy com-
plications and significantly reduced risk of death from
pregnancy-related causes compared to women who
deliver at home [5-7]. Evidence from SSA [6], Indonesia
[8], Uganda [9], Ghana [10], and India [11] have shown
that the factors that predict women’s likelihood of deliv-
ering in a health facility include educational attainment,
place of residence, employment status, frequency and
timeliness of ANC attendance, women’s autonomy in
making healthcare decisions, and exposure to media.

Beyond the aforementioned factors associated with
health facility delivery [8—11], there are other factors
such as high-risk fertility behaviour (HRFB) which may
influence health facility deliveries. Fertility behaviour is
concerned with maternal age, birth spacing, and birth
order [12]. Consequently, HRFB refers to “too-early or
too-late maternal age at delivery, shorter birth interval,
and a higher number of live births” [13]. There are lim-
ited studies that have examined the individual compo-
nents of HRFB and how they are associated with health
facility delivery. For instance, a study conducted in Nige-
ria reported that women who had their first birth before
age 20 had lower odds of delivering in a health facility
[14]. Similarly, a multi-country study conducted in SSA
reported that older age at first birth was associated with
higher likelihood of health facility delivery [15]. Previ-
ous systematic reviews have also documented that higher
parity is associated with reduced health facility deliver-
ies [6, 16]. However, none of these cited studies exam-
ined all three components of HRFB in a single study
thereby creating a gap in the current scholarship on the
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determinants of health facility deliveries. Hence, the need
for further research. Examining the association between
HREFB and health facility delivery is imperative to inform
policy and intervention development to help reduce
maternal mortality. This study examined the association
between HRFB and health facility delivery in West Africa
using nationally representative survey datasets.

Methods

Data source and study design

Data for the study were extracted from the most recent
Demographic and Health Surveys (DHS) of twelve
countries in West Africa conducted from 2010 to 2020
(Table 1). We pooled the data from the women’s recode
files in each of the 12 countries. The DHS is a compara-
tively nationally representative survey conducted in over
90 low-and middle-income countries worldwide [17].
DHS employed a cross-sectional design. Respondents
for the survey were recruited using a two-stage cluster
sampling method. Detailed sampling technique has been
highlighted in the literature [18]. Standardised struc-
tured questionnaires were used to collect data from the
respondents on health indicators including place of deliv-
ery and fertility behaviour [17]. A total of 69,479 women
in their reproductive age (15-49 years) were used in the
study. The datasets used are freely available at https://
dhsprogram.com/data/available-datasets.cfm. This paper
was written with reference to the Strengthening the
Reporting of Observational Studies in Epidemiology
(STROBE) statement guidelines [19].

Variables

Outcome variable

Place of delivery was the outcome variable in this study.
This variable refers to the specific place where pregnant

Table 1 Sample distribution per country

Country Survey year Weighted N Weighted %
1.Benin 2017-18 7508 10.81
2. Burkina Faso 2010 8988 12.93
3. Cote d'Ivoire 2011-12 3392 4.88

4. Gambia 2019-2020 2454 3.53
5.Ghana 2014 2426 349

6. Guinea 2018 5746 827

7. Liberia 2019-2020 2780 4.00

8. Mali 2018 6955 10.01
9. Nigeria 2018 13,620 19.60
10. Senegal 2010-11 6268 9.02
11. Sierra Leone 2019 4935 7.10
12.Togo 2013-14 4407 6.34
Total 2010-2020 69,479 100.00
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women gave birth to their recent child/children. This
variable was derived from the question, “Where did
you deliver in your last birth?” This was focused on live
births to interviewed women in the 5 years preceding the
surveys. Responses to this question were “respondent’s
home’, “other home’; “government hospital’, “government
health centre/clinic” “government health post/Commu-
nity-Based Health Planning and Services (CHPS) com-
pound” “other public’, “private hospital, clinic’, “maternity
home” and “other” For the purpose of this study, the
variable was recoded into; “0” = “home delivery” which
includes “respondent’s home” and “other home” and “1”
= “facility delivery” which also comprised “government
hospital’, “government health centre/clinic” “government
health post/community-based health planning and ser-

vices compounds ", “private hospital, clinic’,

” «

other public’,
and “maternity home”. The ‘other’ category was dropped
to ensure accuracy of the categorization into health facil-
ity and home delivery. The number of observations were
less than 5%.

Explanatory variable

HRFB was the key explanatory variable in the study.
Three parameters were used as indicators of HRFB
based on previous studies [12, 13]. These were age at first
birth less than 18 years or more than 34 years, short birth
interval (less than 24 months interval between the cur-
rent and preceding births), and high parity (women with
more than 3 births).

Covariates

The covariates considered in this study were selected
based on their association with place of delivery from lit-
erature [5, 6, 10] and their availability in the DHS data-
sets. A total of 10 covariates were included in the study.
These covariates were mother’s age, employment status,
wealth index, religious affiliation, marital status, sex of
household head, frequency of reading newspaper, fre-
quency of listening to radio, frequency of watching tel-
evision, and health insurance subscription.

Statistical analyses

Data for the study was analysed using Stata version 16.
First, a bar chart was used to show the proportion of
women who delivered in a health facility across the 12
countries. Next, weighted frequencies and percent-
ages for the explanatory variables and covariate were
presented in Table 2. Later, we presented the bivariate
results showing the distribution of health facility delivery
across the explanatory variables and the covariates using
chi-square test of independence (Table 2). Subsequently,
two binary logistic regression models were used to exam-
ine the association between HRFB and place of delivery,
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controlling for the covariates. The first model, Model I,
was a bivariate logistic regression analysis between each
of the explanatory variables and place of delivery and
the second model, Model II, was a multivariable logis-
tic regression analysis, which had all the explanatory
variables, covariates, and outcome variable in the same
model (Table 3). The results were presented using crude
odds ratio (cOR) and adjusted odds ratio (aOR), with
their respective 95% confidence interval (CI). Statistical
significance was set at p<0.05 in the chi-square test and
regression analysis. All the analyses were weighted and
the survey command (svy) in Stata was used to adjust for
the complex sampling structure of the data in the analy-
ses. We restricted our analysis to complete cases, there-
fore, all missing values were dropped.

Ethical consideration

In this study, ethical clearance was not sought due to the
public availability of the DHS dataset. The datasets were
obtained from the MEASURE DHS after registration and
approval were given for its usage. All the ethical guide-
lines concerning the use of secondary datasets in the
publication were strictly adhered to. Detailed informa-
tion about the DHS data usage and ethical standards are
available at http://goo.gl/ny8T6X.

Results

Prevalence of health facility delivery among women

in West Africa

Figure 1 shows the prevalence of health facility delivery
among women in west Africa. Overall, about 68 out of
every 100 women gave birth in a health facility, with the
highest prevalence in Benin (87.02%) and the lowest in
Cote d’Ivoire (45.83%).

High risk fertility behaviours, background characteristics
and place of delivery

Table 2 shows the distribution of the proportion of health
facility delivery across the studies variables. The results
showed that 56.6% of the women aged more than 34
years delivered in a health facility whilst 69.0% of those
aged below 18 years had health facility deliveries. Also,
63.8% of women with short birth interval gave birth in a
health facility while 65.0% of those with high parity gave
birth in a health facility. For the covariates, the propor-
tion of health facility was lower among women from
households with the poorest wealth index (54.6%), those
belonging to the Traditional religion (64.9%), those mar-
ried (65.9%), those in male-headed household (65.7%),
those not exposed to newspaper (62.4%), radio (62.4%),
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Fig. 1 Prevalence of health facility delivery among women in West Africa

television (63.5%) and those who had not subscribed to
national health insurance (67.4%). With the exception of
employment status, all the variables showed statistically
significant differences with place of delivery.

Association between high-risk fertility behaviour and place
of delivery among women in West Africa

Table 3 shows the association between HRFB and place
of delivery among women in West Africa. Women
who had their first birth after 34 years (aOR=0.52;
95% CI=0.46-0.59), those with short birth interval
(aOR=0.91;95% CI=0.87-0.96), and those with high
parity (aOR=0.58; 95% CI=0.55-0.60) were less likely
to deliver in a health facility compared to those whose
age at first birth was 18-34 years, those without short
birth interval, and those with no history of high par-
ity, respectively. Women whose age at first birth was
below 18 years were more likely to deliver in a health
facility relative to those whose birth occurred during
age 18 to 34 years (aOR=1.17; 95% CI=1.07-1.28).
With the covariates, women aged 35-49 years, those in
the richest wealth quintile, those belonging to Islamic
religious sect, those in a female headed household,
those who read newspaper at least once a week, those
who listened to radio almost every day, and those who

watched television almost every day were more likely
to deliver in a health facility. However, married women
and those who belonged to the African traditional reli-
gion had the lowest odds of health facility delivery (See
Table 3).

Discussion

This study examined the association between HRFB and
health facility delivery. Our findings revealed that more
than half of women (67.64%) delivered in a health facil-
ity. This finding is higher than the proportion of health
facility delivery (50.6%) among women from seven
countries in West and Central Africa [20]. Differences
in the number of countries and survey years could have
accounted for the higher proportion of health facility
delivery in the current study relative to that of Olorun-
saiye et al. [20]. Unlike the previous study that included
only seven countries from West and Central Africa, we
included 12 countries in West Africa with recent survey
years. Nonetheless, the consensus between our study
and Olorunsaiye et al’s [20] study is that less than two-
thirds of births in West Africa occur in health facilities.
This is a disturbing finding because it poses a threat to
West African countries’ capacity to achieve SDG tar-
gets 3.1 and 3.2, which aim at reducing maternal and
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Table 2 High risk fertility behaviours, background characteristics, and place of delivery

Variables Weighted N Weighted % Health facility delivery p-value
Age at first birth <0.001
Less than 18 years 2965 43 69.0
18-34 years 65,323 94.0 67.8
More than 34 years 1191 1.7 56.6
Short birth interval <0.001
No (24 months and above) 60,219 86.7 68.2
Yes (less than 24 months) 9260 133 63.8
High parity <0.001
No 31,807 458 70.8
Yes 37,672 542 65.0
Women's age <0.001
15-24 years 16,409 236 64.9
25—34 years 27,880 40.1 634
35-49 years 25,190 36.3 74.1
Employment status 0467
Unemployed 13,424 19.3 684
Employed 56,018 80.7 674
Wealth index <0.001
Poorest 20,876 30.1 54.6
Poorer 20,507 29.5 64.6
Middle 16,497 237 74.5
Richer 8849 12.7 84.7
Richest 2750 40 932
Religious affiliation <0.001
Christianity 63,436 913 674
Islam 1608 2.3 81.0
Traditionalist 3109 4.5 64.9
No religion 1326 1.9 67.6
Marital status <0.001
Never married 2650 38 774
Married 57,772 83.1 659
Cohabiting 5878 85 736
Widowed 1413 20 818
Divorced/separated 1794 29 79.7
Sex of household head <0.001
Male 59,094 85.1 65.7
Female 10,385 14.9 78.6
Frequency of reading newspaper <0.001
Not at all 66,621 95.9 66.9
Less than once a week 1922 2.7 819
At least once a week 919 13 894
Almost everyday 17 0.1 836
Frequency of reading newspaper <0.001
Not at all 29,765 428 624
Less than once a week 16,158 233 69.3
At least once a week 22,579 325 728

Almost everyday 977 14 814
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Table 2 (continued)
Variables Weighted N Weighted % Health facility delivery p-value
Frequency of reading newspaper <0.001
Not at all 47,401 68.2 63.5
Less than once a week 10,827 156 723
At least once a week 10,993 158 80.1
Almost everyday 258 04 936
Health insurance subscription <0.001
No 67,044 96.5 674
Yes 2435 35 736

neonatal mortalities, respectively [21]. The moderately
low prevalence of health facility delivery could include
the existence of disrespectful maternity care in some
West African health facilities [22, 23], as well as ine-
qualities in terms of accessibility to maternal healthcare
services [24, 25].

Our finding indicates that women with high parity were
less likely to have delivered in a health facility. Relatedly,
studies conducted in Kenya [26] and Ghana [27, 28] have
also found similar patterns of association between parity
and health facility delivery where the likelihood of deliv-
ering in a health facility is significantly high among nul-
liparous women whilst the odds of delivering in a health
facility reduced with additional parity. Probably, the find-
ings that multiparous women are less likely to deliver in
a health facility could be due to the perceived accumu-
lated experience of childbirth, thereby reducing their
pregnancy complication risk perception as compared to
nulliparous women. Another perspective to this finding
could be that unlike nulliparous women who may often
be oblivious to the intricacies of childbirth, multiparous
may have become overconfident as a result of previous
childbirths [26]. Hence, reducing the value they place on
delivering in a health facility.

Our study also revealed that older maternal age
was associated with a significantly lower likelihood
of delivering in a health facility. This result is consist-
ent with Boah et als [27] study that found the odds of
delivering in a health facility to be significantly less
among women of older maternal age. Our result is cor-
roborated by another study conducted among Nepa-
lese women that showed that younger women were
more likely to deliver in a health facility compared to
women of older maternal age [29]. We postulate that
unlike younger women who are highly exposed to the
media and other sources of health information, older
women may lack or have insufficient knowledge about
the need to have facility-based delivery. Older women
are more likely to hold on to cultural beliefs of having

their children delivered at home rather than at a health
facility and this could have accounted for the observed
finding in this study. Notwithstanding, our result con-
trasts with a study conducted in SSA that showed
women of older maternal age having higher odds of
delivering in health facilities [15].

Women with history of shorter birth intervals had
lower odds of delivering in a health facility. The result
is in alignment with Kawakatsu et al’s [30] study which
reported a lower likelihood of health facility delivery
among women with history of short birth interval. A
study conducted in Eritrea corroborates our findings
by showing that women of wider birth intervals were
11 times more likely to deliver in a health facility com-
pared to those with shorter birth intervals [31]. Our
findings, thus, highlight a need for the governments,
programme planners, and stakeholders in West Afri-
can countries to strengthen existing interventions to
advance the uptake of family planning to regulate their
birth intervals.

Concerning the covariates, our study showed that
exposure to the media was associated with higher like-
lihood of delivering in a health facility. This is con-
sistent with a previous study [31]. A person’s beliefs
and behaviours, particularly those regarding health
issues, can be influenced by exposure to material on
television, radio, and in print media [32]. This expo-
sure can also boost knowledge and awareness of new
concepts and social developments hence, explaining
why women who are exposed to the media had higher
odds to deliver in a health facility. Also, being in the
richest wealth quintile was associated with higher like-
lihood to deliver in a health facility. A multi-country
study involving seven West and Central African coun-
tries have also found a similar pattern of association
between wealth status and the odds of delivering in a
health facility [20]. This result may be explained from
the point that women of higher wealth status tend to
be empowered to take healthcare decisions such as



Budu et al. BMC Pregnancy and Childbirth (2023) 23:842 Page 7 of 9

Table 3 High risk fertility behaviours and place of delivery among women in West Africa

Variables Model I [cOR (95% CI)] Model Il [aOR (95% ClI)]

Age at first birth

Less than 18 years
18-34 years
More than 34 years
Short birth interval
No (24 months and above)
Yes (less than 24 months)
High Parity
No
Yes
Women's age
15-24 years
25-34 years
35-49 years
Wealth index
Poorest
Poorer
Middle
Richer
Richest
Religious affiliation
Christianity
Islam
Traditionalist
No religion
Marital status
Never married
Married
Cohabiting
Widowed
Divorced/separated
Sex of household head
Male
Female
Frequency of reading newspaper
Not at all
Less than once a week
At least once a week
Almost everyday
Frequency of listening to radio
Not at all
Less than once a week
At least once a week
Almost everyday
Frequency of watching television
Not at all
Less than once a week
At least once a week
Almost everyday
Health insurance subscription
No

Yes

1.08 (1.00-1.17)
Reference (1.0)
063" (0.56-0.70)

Reference (1.0)
083" (0.80-0.87)

Reference (1.0)
0.78™(0.75-0.80)

Reference (1.0)

093" (0.89-0.97)
1547 (1.48-1.61)

Reference (1.0)
1517 (1.45-1.57)
240" (2.30-2.51)
433" (4.06-4.62)
9.90™" (4.06-4.62)

Reference (1.0)
1777 (1.58-1.99)

0.80 " (0.74-0.86)
0.90 (0.81-1.01)

Reference (1.0)

055" (0.51-061)
082" (0.74-091)
124”7 (1.06-1.44)

1.09 (0.95-1.26)

Reference (1.0)
186" (1.77-1.95)

Reference (1.0)
2.23™(1.98-2.50)
360" (2.96-4.38)
2.16 (0.62-7.58)

Reference (1.0)

1377 (1.32-143)

1577 (151-163)
225" (1.51-163)

Reference (1.0)
1517 (1.44-1.58)
223" (2.12-2.35)
767" (462-12.76)

Reference (1.0)
1307 (1.19-1.42)

11777 (1.07-1.28)
Reference (1.0)
0.52" (0.46-0.59)

Reference (1.0)

091 (0.87-0.96)

Reference (1.0)

0.58" " (0.55-0.60)

Reference (1.0)

131 (1.25-1.38)

281 (265-2.99)

Reference (1.0)

143" (1.38-149)
2.16™ (2.06-2.26)
3717 (347-3.98)
7.00™" (5.99-8.20)

Reference (1.0)
182" (1.62-2.05)

0.87 " (0.80-0.94)
0.96 (0.85-1.08)

Reference (1.0)
061" (0.56-0.68)
091 (0.81-1.02)
0.91(0.77-1.08)

0.95(0.82-1.10)

Reference (1.0)
146" (138-1.54)

Reference (1.0)
124 (1.09-141)
1527 (1.24-1.87)
0.75 (0.23-2.42)

Reference (1.0)

11977 (1.14-1.29)

1297 (123-134)
182" (1.54-2.14)

Reference (1.0)

1.14™ (1.08-1.20)
126" (1.19-1.34)
2827 (1.68-4.72)

Reference (1.0)
0.99 (0.91-1.10)

"p<0.05,"p<0.01,p<0.001
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the place of childbirth delivery. Moreover, women of
higher wealth status have the economic resource to pay
for health services that poorer women would not be
able to afford. Women from traditionalist households
were less likely to deliver in a health facility compared
to those from Islamic households. Similar findings
have been reported in Burkina Faso [33].

Policy implications

Our findings underscore a need for West African coun-
tries to introduce policies and initiatives to reduce HRFB.
Specifically, there is a need to deal with the unmet need
for family planning in West Africa as that is a cost-effec-
tive means for women to optimise their birth intervals.
Also, health education programmes have to be tailored to
target multiparous women. Using the media (i.e., televi-
sion and radio), multiparous women can be reached with
health information and educational campaigns that advo-
cate for health facility delivery.

Strengths and limitations

The strength of this study lies in the use of the most
recent nationally representative dataset from 12 West
African countries. Also, the present study is the first of
its kind to examine the association between and health
facility delivery in the West African sub-region. How-
ever, some fundamental limitations must be considered
in the interpretation of the findings. First, the use of a
secondary dataset limited the number of variables that
could be included in the study. For instance, the role of
cultural beliefs and the normative system could not be
explored. Also, the cross-sectional nature of the dataset
does not allow us to establish causal association between
HREFB and health facility delivery. Given the self-reported
nature of the data, there is also the likelihood of self-
reported bias.

Conclusion

This study has shown that HRFB significantly predicts
women likelihood of delivering in a health facility. Older
age at first birth, shorter birth intervals, and higher par-
ity are associated with lower likelihood of delivering
in a health facility. To promote health facility delivery
among women in West Africa, it is imperative for poli-
cies and interventions on health facility delivery to target
at-risk sub-populations (i.e., multiparous women, those
with shorter birth intervals, and women of older mater-
nal age). Contraceptive use and awareness creation on
the importance of birth spacing should be encouraged
among women of reproductive age in West Africa.
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ANC Antenatal care

HRFB  High risk fertility behaviour

LMICs  Low-and-middle-income countries
PNC Postnatal care

SDGs  Sustainable development goals
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