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Background. An integral part of the Sustainable Development Goal three is to ensure universal access to sexual and reproductive
healthcare services which include skilled delivery by the year 2030. We examined the determinants of skilled delivery among women
in the Northern part of Ghana. Methods. The paper made use of data from the Demographic and Health Survey. Women from
the Northern part of Ghana were included in the analysis. Bivariate descriptive analyses coupled with binary logistic regression
estimation technique were used to analyse the data. Results. Region of residence, age, household wealth, education, distance to a
health facility, religion, parity, partner’s education, and getting money for treatment were identified as the determinants of skilled
delivery. While the probability of having a skilled delivery was higher in the Upper East Region, it was lower in the Northern and
Upper West Regions compared to the Brong Ahafo Region. Conclusion. Our findings call for more attention from the Ghana Health
Service and the Ministry of Health in addressing the skilled delivery gaps among women particularly in the Northern and Upper
West Regions in ensuring attainment of the Sustainable Development Goal target related to reproductive health care accessibility
for all by the year 2030.

1. Introduction
Access to skilled care during delivery is crucial to reducing
maternal mortality [1]. This is based on the premise that,
worldwide, about 830 women die every day due to complications resulting from pregnancy and childbirth [2]. Almost
all of these deaths occur in low-resource settings and are
preventable [2]. Out of the 830 deaths recorded, for instance,
550 occurred in sub-Saharan Africa and 180 in southern Asia,
compared to five in developed countries [2]. The implication
is that the risk of a woman dying due to obstetric causes
during her lifetime in a developing country is about 33 times
higher than for a woman living in a developed country
[2]. Many studies have, for instance, indicated that more
than three-fourths of maternal deaths recorded in developing
countries are associated with direct obstetric causes such
as haemorrhage, sepsis, abortion, hypertensive diseases of
pregnancy, and ruptured uterus, and that over 77% of such
deaths occur during childbirth or soon after delivery (within
24 hours) [2–4].

A major reason for the high maternal deaths in developing countries is the low utilization of skilled delivery
services provided by skilled birth attendants (SBAs) for the
majority of the women [5]. A skilled birth attendant is
defined as “an accredited health professional – such as a
midwife, doctor or nurse – who has been educated and
trained to proficiency in the skills needed to manage normal
(uncomplicated) pregnancies, childbirth, and the immediate
postnatal period, and in the identification, management and
referral of complications in women and newborns” [6].
The issue of maternal utilization of skilled delivery services is based on a conceptual framework for health-seeking
behavior by Andersen and Newman [7]. The tenets of the
model are predisposing, need, and enabling factors which
influence the utilization of healthcare services. Predisposing
factors include religion, sex, education, social networks,
age, previous experience with illness, attitudes, and values
[8]. Enabling factors are described as being external to the
individual, but important in influencing his/her decisions
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concerning the use of healthcare services. They include
income, availability of health facilities and personnel, waiting
time at health facilities, quality and extent of social relationships, and health [9]. The need factors according to Andersen
and Newman [7] refer to perceptions of the seriousness
of a disease or health condition and include people’s view
of their own general health and functional state as well as
the availability of help for care and support [7]. Existing
predisposing factors according to the model combined with
enabling and need factors to influence a person’s utilization
of healthcare facilities and services [8, 9].
Studies have shown that maternal and newborn mortalities are usually low when higher proportions of deliveries
are attended by SBAs [10–12]. SBAs play significant roles in
decreasing maternal mortality, as they offer timely obstetric
care for life-threatening complications [13]. The low levels
of utilization of skilled delivery services which lead to high
rates of maternal mortality have been attributed to various
factors including access to health facilities, health worker
attitude towards women during delivery, cultural issues,
maternal age, and parity [14, 15]. Primiparous women are,
for instance, more likely to access skilled delivery while
multiparous women also opt for unskilled support during
delivery due to the perception of being experienced [15].
Transportation factors influencing the low utilization of
skilled birth attendance also include poor road network, lack
of a vehicle, and the high cost of transport [16].
In 2015, the Sustainable Development Goals (SDGs) were
constituted to replace the Millennium Development Goals to
which Ghana was a signatory [17, 18]. The Millennium Development Goals were eight goals which sought to propel the
socioeconomic development of developing countries from
2000 to 2015 [19]. At the end of 2015, however, most of the
developing countries, including Ghana, were unable to meet
their MDG targets including those related to maternal health
(MDG 5) [17–19]. Seventeen new SDGs were, therefore,
developed to replace the MDGs. The SDG Goal three seeks to
ensure healthy lives and promote well-being for all of all ages
by the year 2030 [18, 20]. An integral part of this goal is to
ensure universal access to sexual and reproductive healthcare
services which include skilled delivery services [20]. To
achieve this target, an understanding of the skilled delivery
service utilization among women of all sociodemographic
and economic backgrounds is imperative.
Ghana is usually categorized into a north-south divide
based on the level of development and also for comparison
[21–23]. The Greater Accra, Central, Volta, Western, Ashanti,
and Eastern regions constitute the southern part while the
Brong Ahafo, Northern, Upper East, and Upper West regions
form the Northern part. Several studies have in the past found
utilization of health care services including skilled delivery
as being higher in the southern part of the country than in
the Northern part [24–27]. In this regard, Abor et al. [28] for
instance argued that geographical location is an important
factor which influences the utilization of maternal health
services. Also, Addai [29] in a study on the determinants of
use of maternal-child health services in rural Ghana posited
that living in the Central and Western regions (both located in
the southern part of the country) increased the probability of
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consulting a physician for antenatal care services compared
to living in the Northern part of the country. Addai [29]
also noted that, compared to the Northern parts of Ghana,
women residing in rural areas of western and central regions
were two times more likely to see a physician for prenatal
care compared with women in the Northern part. This is
largely attributable to the adequacy and ease of access to
health personnel and facilities among women living in rural
areas of the southern parts of the country compared to
those in the Northern part of the country [29–32]. Our
study contributes to the body of knowledge available on
skilled delivery by examining the determinants of skilled
delivery in the Northern part of Ghana and making useful
recommendations for policy and practice.

2. Materials and Methods
The study made use of data from the individual recode
file of the Ghana Demographic and Health Survey (GDHS)
2014. Ghana Demographic and Health Survey is a nationwide
survey which covers all the ten regions in Ghana and is
designed and conducted every five years. The GDHS focuses
on child and maternal health and is designed to provide
adequate data to monitor the population and health situation
in Ghana. GDHS gathers information on antenatal care,
delivery care and postnatal care, fertility contraceptive use,
child health, family planning, and much more.
The survey was carried out by the Ghana Statistical
Service and the Ghana Health Service with technical support from ICF International through the MEASURE DHS
program. In the 2014 version 9,396 women between the
ages 15 and 49 from 12,831 households covering 427 clusters
throughout Ghana were interviewed. It had a response rate
of 97% [33]. For the purpose of this study, only women
from the Northern part of Ghana who gave birth within
five years prior to the survey were considered; sample of
1786 women was used. Permission to use the data set was
given to us by MEASURE DHS following the assessment
of a concept note. The dataset is available to the public
(https://dhsprogram.com/).
Ten explanatory variables were used. These comprised
maternal age, education, distance to health facility, ethnicity,
parity (birth order), partner’s education, getting money for
treatment, religion, marital status, and household wealth.
Maternal age was categorized into 15–19, 20–24, 25–29, 20–34,
35–39, 40–44, and 45–49. Education was classified into
four categories: no education, primary education, secondary
education, and higher education. Marital status was recoded
as single (never married, widowed, and divorced), married,
and cohabitating (living together). Distance to a health
facility was coded as a big problem and not a big problem.
Household wealth was created from wealth status in DHS
dataset, which is an accumulation using factor analysis of
various household belongings including agricultural land,
car, refrigerator, materials used in constructing housing,
bicycle, television, type of household cooking fuel, and radio
[33]. Household wealth status was categorized as poorest,
poorer, middle, richer, and richest. Parity (birth order) was

Advances in Public Health

3

categorized as zero birth, one birth, two births, three births,
and four births or more. Partner’s education was classified
into four categories: no education, primary education, secondary education, and higher education. Getting money for
treatment was captured as big problem and not a big problem.

3. Analysis
Since our interest was to examine the probability of utilizing
skilled delivery services, the outcome variable employed for
this study was assisted skilled delivery. This was derived from
the question “who assisted with the delivery?” Responses of
those who received assistance from a doctor, nurse/midwife,
and community health officer/nurse were captioned as
assisted skilled delivery. The outcome variable was coded as 1
= “Yes” and 0 = “No” since it was a dichotomous variable.
A logit model was employed to show how the explanatory
variables correlated with the outcome variable. Specifically,
the binary logistic regression was employed since it allows the
predictions of a mixture of continuous and categorical variables. Binary logistic regression is based on the assumption
that the dependent variable should be a dichotomous variable
and the data should not contain outliers. The formulae behind
the binary logistic regression are given as follows.
Let 𝑌 be a dichotomous variable which is defined as
𝑌=

1 for users of skilled birth attendants
,
0 for non-users of skilled birth attendants

𝑝 = Pr (𝑌 = 1 | 𝑋1 , . . . , 𝑋𝑘 ) ,
𝑝=
𝑝̂ =

1
,
1 + exp [− (𝛽0 + 𝛽1 𝑋1 + 𝛽2 𝑋2 + ⋅ ⋅ ⋅ + 𝛽𝑘 𝑋𝑘 )]
1

1 + exp [− (𝛽̂0 + 𝛽̂1 𝑋1 + 𝛽̂2 𝑋2 + ⋅ ⋅ ⋅ + 𝛽̂𝑘 𝑋𝑘 )]

(1)

.

Note. With no predictors, 𝑝̂ = ∑𝑛𝑖=1 𝑌𝑖 /𝑛 = 𝑌.
The model was employed to show how the explanatory
variables correlated with the outcome variable. Two models
were used for the binary logistic regression. Model 1 was
a bivariate analysis of each explanatory variable with the
outcome variable, to check the effects of the individual
explanatory variables on the outcome variable. Model 2 was a
multivariate analysis of all the explanatory variables with the
outcome variables.
Survey weights, which are typical of nationally representative studies, were factored into both inferential and
descriptive analyses conducted. The weights helped to offset
the challenges of under- and oversampling usually associated
with national surveys. All analyses were conducted with
STATA, version 13. The level of significance used in the study
was at 95% or <0.05.

4. Results
Table 1 presents the utilization of skilled birth attendants
based on sociodemographic characteristics. Nine of the
explanatory variables showed significant associations with

the dependent variable: age, household wealth, education,
region, distance to a health facility, religion, parity, partner’s
education, and getting money for treatment. It was observed
that women aged 25–29 years had the highest proportion of
skilled delivery (25%). Utilization of skilled delivery at birth
declined with increasing household wealth.
Women with no formal education had the highest proportion of skilled delivery (59.8%) while those with the highest
form of education had the least (1.8%). Regarding region,
women from the Northern Region had the highest proportion of skilled deliveries (43.6%) compared to women from
the Upper West Region, who had the least (10%). The Brong
Ahafo and Upper East Regions also had proportions of 30.4%
and 16%, respectively. Women who did not consider distance
to a health facility as a big problem had a higher proportion
of skilled deliveries (63.1%) compared to those who consider
it a big problem (36.9%). Christian women (49.5%), women
with four or more births (50.3%), those whose partners had
no education (53%), those who considered getting money
for treatment as a big problem (50.8%), and married women
(78.3%) had the highest proportion of skilled deliveries in
terms of religion, parity, partner’s education, getting money
for treatment, and marital status, respectively.
Table 2 presents results of the logistic regression analyses
conducted for skilled delivery and the explanatory variables.
For region, model 1 shows that the odds of accessing skilled
delivery were higher for women in the Upper East Region
(OR = 1.74, 95% CI = 1.08–2.21), while it was lower for those
in the Northern (OR = 0.20, 95% CI = 0.15–0.26) and Upper
West regions (OR = 0.56, 95% CI = 0.41–0.77) compared
with women in the Brong Ahafo Region. We, however,
observed that when the other variables were added, the odds
of accessing skilled delivery increased for all three regions.
This time, however, women in the Upper West Region were
more likely to access skilled delivery (AOR = 1.35, 95% CI =
0.91–2.01) compared with women in the Brong Ahafo Region.
Regarding household wealth, we realized in the bivariate
analysis that women in the richer wealth quintile were 34.79
times more likely to utilize skilled delivery services than those
in the poorest wealth quintile. This probability, however,
declined when the other variables were added in model 2
(AOR = 7.70, 95% CI = 2.62–22.66). Women with primary
and secondary education were more likely to utilize skilled
delivery services than those with no formal education. In
both models, however, women with primary and secondary
education were more likely to utilize skilled delivery services
than those with no education.
In both models, we observed that women in all the other
age cohorts (ranging from 20 to 49), were less likely to utilize
skilled delivery services compared to those aged 15–19 years.
A similar finding was made regarding parity, where, in both
models, women with two births, three births, and four or
more births were all less likely than those with one birth
to utilize skilled delivery services. While the relationship
between parity and the dependent variable was found to be
significant at 𝑃 < 0.01 and 𝑃 < 0.001 in the first model, it
became insignificant upon addition of the other explanatory
variables in the second model.
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Table 1: Background characteristics.

Variable

Age

Household wealth

Education

Region

Distance to health facility

Religion

Parity

Partner’s education

Getting money for treatment

Marital status

Correlates
15–19
20–24
25–29
30–34
35–39
40–44
45–49
Poorest
Poorer
Middle
Richer
Richest
No education
Primary
Secondary
Higher
Brong Ahafo
Northern
Upper East
Upper West
Big problem
Not a big problem
Christianity
Islam
Traditional/spiritual
No region
One birth
Two births
Three births
Four births or more
No education
Primary
Secondary
Higher
Big problem
Not a big problem
Single
Married
Cohabiting

In model 1, we observed that the probability of women
utilizing skilled birth delivery increased with the level of
education of their partners: primary (OR = 2.97, 95% CI =
2.15–4.12), secondary (OR = 4.62, 95% CI = 3.55–6.01), and
higher (OR = 11.50, 95% CI = 5.95–22.21). Even though a
similar pattern was realized in model 2, we observed that
both the level of significance and probability declined due to
addition of the other explanatory variables: primary (AOR =
1.52, 95% CI = 1.04–2.22), secondary (AOR = 1.62, 95% CI
= 0.39–1.09), and higher (AOR = 1.65, 95% CI = 0.41–1.21).
Women who lived in rural residences were less likely to utilize

𝑛 = 1786
40
294
446
393
343
188
82
1043
341
204
138
60
1067
288
399
32
543
778
286
180
659
1127
883
680
143
80
255
318
314
899
947
206
523
110
906
880
95
1399
292

Percentage
2.2
16.5
25.0
22.0
19.2
10.5
4.6
58.4
19.1
11.4
7.7
3.4
59.8
16.1
22.3
1.8
30.4
43.6
16.0
10.0
36.9
63.1
49.5
38.1
8.0
4.4
14.3
17.8
17.6
50.3
53.0
11.5
29.3
6.2
50.8
49.2
5.4
78.3
16.3

𝑃 value

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001

<0.001
0.63

skilled delivery services as observed in both models 1 (OR
= 0.19, 95% CI = 0.14–0.25) and 2 (AOR = 0.46, 95% CI =
0.31–0.67) (Table 2).

5. Discussion
We found that the probability of having a skilled delivery was
higher in the Upper East Region than in the Brong Ahafo
Region. The reverse, however, occurred where women in the
Northern and Upper West Regions were less likely to access
skilled assistance. This reflects the variations which exist
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Table 2: Binary logistic regression on skilled delivery among women in the Northern part of Ghana.
Explanatory variable
Region
Brong Ahafo
Northern
Upper East
Upper West
Household wealth
Poorest
Poorer
Middle
Richer
Richest
Education
No education
Primary
Secondary
Higher
Age
15–19
20–24
25–29
30–34
35–39
40–44
45–49
Parity
One birth
Two births
Three births
Four births or more
Partners education
No education
Primary
Secondary
Higher
Distance to health facility
Not a big problem
Big problem
Money needed for treatment
Not a big problem
Big problem
Religion
Christianity
Islam
Traditional/spiritual
No religion
Residence
Urban
Rural

Model 1
OR

95% confidence interval

Model 2
AOR

95% confidence interval

Ref
0.20∗∗∗
1.30∗
0.56∗∗∗

Ref
0.15–0.26
1.08–2.21
0.41–0.77

Ref
0.48∗∗∗
3.02∗∗∗
1.35

Ref
0.33–0.69
1.96–4.66
0.91–2.01

Ref
2.11∗∗∗
5.71∗∗∗
34.79∗∗∗
1

Ref
1.61–2.77
3.74–8.72
12.8–94.56
1

Ref
1.38
2.11∗∗
7.70∗∗∗
1

Ref
0.99–1.92
1.25–3.60
2.62–22.66
1

Ref
3.71∗∗∗
6.27∗∗∗
1

Ref
2.75–5.01
4.59–8.57
1

Ref
1.75∗∗
1.79∗∗
1

Ref
1.22–2.50
1.20–2.66
1

Ref
0.54
0.45
0.42∗
0.38∗
0.38∗
0.20∗∗

Ref
0.23–1.28
0.20–1.05
0.18–0.97
0.16–0.89
0.15–0.91
0.08–0.51

Ref
0.67
0.59
0.59
0.58
0.68
0.46

Ref
0.25–1.82
0.21–1.61
0.21–1.68
0.20–1.69
0.23–2.04
0.15–1.48

Ref
0.59∗∗
0.52∗∗
0.31∗∗∗

Ref
0.40–0.87
0.35–0.76
0.22–0.44

Ref
0.65
0.65
0.70

Ref
0.40–1.07
0.39–1.09
0.41–1.21

Ref
2.97∗∗∗
4.62∗∗∗
11.50∗∗∗

Ref
2.15–4.12
3.55–6.01
5.95–22.21

Ref
1.52∗
1.62∗∗
1.65

Ref
1.04–2.22
0.39–1.09
0.41–1.21

Ref
3.20∗∗∗

Ref
2.61–3.93

Ref
1.41∗

Ref
1.06–1.86

Ref
2.72∗∗∗

Ref
2.21–3.34

Ref
1.19

Ref
0.90–1.58

Ref
0.99
0.12∗∗∗
0.18∗∗∗

Ref
0.79–1.23
0.07–0.18
0.11–0.30

Ref
1.02
0.26∗∗∗
0.37∗∗

Ref
0.77–1.37
0.16–0.44
0.20–0.66

Ref
0.19∗∗∗

Ref
0.14–0.25

Ref
0.46∗∗∗

Ref
0.31–0.67

Computed from 2014 GDHS; Ref: reference; ∗ 𝑃 < 0.05 ∗∗ 𝑃 < 0.01 ∗∗∗ 𝑃 < 0.001; model 1 is a bivariate analysis of the individual explanatory variables and
the outcome variable; model 2 is a multivariate analysis of all the explanatory variables and the outcome variable.
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among the four regions in the Northern part of Ghana, even
though various studies have lumped all four of them together
and ascribed the same characteristics for them in relation
to sexual and reproductive health which include utilization
of skilled delivery services [24, 25]. The findings where the
Northern and Upper West Regions had lower probabilities
of utilizing skilled attendance compared to the Brong Ahafo
Region may be due to risk perception among women in
those regions as the two are known to be poorer regions
compared to the latter and lack the basic health facilities
[25]. Thus, because women in the two regions are aware of
the nonavailability of health facilities in their areas, they do
everything they can to access the services in the towns where
they are located in time to avoid avoidable deaths which arise
from delays in seeking health care [34].
The fact that partner’s education predicted delivery even
better than the women’s own education level points to the
significant mediating roles men play in women’s health
decision-making. This finding is in agreement with studies
on influences of partners’ characteristics on women’s health
previous decision-making [35–37]. The implication of this
finding is that utilization of skilled delivery services may
continue to be low in the Northern parts of the country if
male partner involvement is not promoted in the country.
This is because societal ascriptions of gender roles for men
and women strongly influence access to skilled delivery care
for pregnant women [38]. These ascriptions normally make
male partners the heads of their respective households. As
heads of households, the males mainly decide the means of
healthcare accessibility including where the women should
seek care [39]. Male partner involvement refers to “the
various ways in which men relate to reproductive health problems and programmes, reproductive rights, and reproductive
behavior” [40]. Male partner involvement in maternal health
care also refers to the direct assistance provided by men to
improve their partners’ and children’s health through the
perinatal, antenatal, labor, and delivery period [41].
We also observed that household wealth predicted utilization of skilled delivery. This gives an indication of conceivable
significant differences among the respective groupings of the
variables. The fact that women who lived in rural residences
were less likely to utilize skilled delivery services than
urban women is probably due to the fact that the plethora
of health facilities are disproportionately located in urban
centers. This makes it easier for urban women to utilize such
services compared to women who live in rural areas and
are largely deprived of such facilities and their accompanied
skilled delivery services/skilled birth attendants. This points
to various studies which have shown very wide disparities
between rural and urban areas with rural areas being the
disadvantaged [2, 42].
The fact that most of the background characteristics were
found to have predicted utilization of skilled delivery among
the women surveyed points to the relevance of Andersen and
Newman’s [7] proposition that predisposing factors such as
age, religion, education, social networks, previous experience
with illness, attitudes, and values are significant in informing
people’s decisions to utilize health care services and facilities.
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Despite the important findings made in our study, the
limitations inherent in the data and methods used are worth
mentioning. Due to the fact that we relied on data which
was collected cross-sectionally, we were unable to account
for unobserved heterogeneity. Also, the relationships we
established between the explanatory and dependent variables
may vary over time.

6. Conclusion
Our findings which point to the low probability of skilled
delivery services utilization among women in the Northern
and Upper West Regions call for more attention from the
Ghana Health Service, Ministry of Health, and Nongovernmental Organisations (NGOs) involved in maternal and
reproductive health issues in addressing the gaps related to
the utilization of skilled delivery services among women in
those regions. Specifically, efforts should be made to improve
the level of education of women on the need for skilled
delivery, convince male partners to encourage their spouses
to utilize skilled delivery services, and cite more health posts
and skilled birth attendants (particularly midwives) in rural
areas found in these regions. Ghana’s Community-Based
Health Planning and Services (CHPS) program which was
established in the year 2000 to improve access and quality
of healthcare including skilled delivery services throughout
the country should also be strengthened in the affected
regions. These efforts when implemented would contribute
immensely to ensuring the attainment of the Sustainable
Development Goal target which requires the country to
reduce the maternal mortality ratio to less than 70 maternal
deaths per 100,000 live births by the year 2030.
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