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Abstract 

Background:  Equitable access to skilled birth attendance during delivery is vital for reducing global maternal deaths 
to 70 deaths per 100, 000 to achieve the Sustainable Development Goals (SDGs) by 2030. Although several initiatives 
have been implemented to reduce maternal mortality in Ghana, inequalities in access to skilled birth attendance 
during delivery still exist among women of different socioeconomic groups. This study assesses the socioeconomic 
inequalities in access and use of skilled birth attendants during delivery in Ghana.

Methods:  Research was conducted through literature reviews and document reviews, and a secondary data analysis 
of the 2014 Ghana Demographic and Health Survey (GDHS), a nationally representative survey. A total of 1305 women 
aged 15–49 years, who had a live birth the year before to the survey in the presence of a skilled birth attendant were 
analysed using concentration indices and curves. The indices were further decomposed to identify the major socio-
economic factors contributing most to the inequalities.

Results:  The results found that access to skilled birth attendants was more among women from rich households 
showing a pro-rich utilization. The decomposition analysis revealed that household wealth index, educational level 
of both mother and husband/partner, area of residence and mother’s health insurance coverage were the major 
contributing factors to socioeconomic inequalities in accessing skilled birth attendants during child delivery among 
Ghanaian women.

Conclusion:  This study confirms that a mother’s socioeconomic status is vital to reducing maternal deaths. Therefore, 
it is worthy to focus attention on policy interventions to reduce the observed inequalities as revealed in the study.

Keywords:  Inequity, Socioeconomic inequality, Skilled birth attendants, Maternal health care utilization, Childbirth, 
Child delivery, Ghana
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Background

“Having a health worker (e.g., doctor, midwife or 
nurse) with accredited proficiency in midwifery skills 
present at childbirth especially in rural areas, sup-

ported by adequate equipment, supplies and drugs, 
regulations that permit them to carry out neces-
sary procedures and transport for referral in case of 
emergency as required, is perhaps the most critical 
intervention for making motherhood safer.” [1].

Maternal health which remains a global priority initi-
ated a number of international discussions on the need 
for safe motherhood leading to first Safe Motherhood 

Open Access

*Correspondence:  afieyram@yahoo.com
1 Ghana Health Service HQ (PPMED), PMB Ministries, Accra, Ghana
Full list of author information is available at the end of the article

http://orcid.org/0000-0003-4098-2419
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s12884-021-04290-7&domain=pdf


Page 2 of 13Kpodotsi et al. BMC Pregnancy and Childbirth          (2021) 21:850 

Conference held in Nairobi, Kenya, organised by WHO 
(World Health Organization), UNFPA and The World 
Bank, in 1987 [2]. The Conference was to bring aware-
ness on the increasing number of women dying during 
pregnancy and childbirth and also develop measures to 
prevent these avoidable situations [2].

Following this in 2000, the United Nations organised 
a Millennium Summit where heads of states adopted 
eight (8) international development goals knows as Mil-
lennium Development Goals to be achieved by 2015. 
Among them was goal 5 – “to improve maternal health 
and its target indicators, 5A – to reduce maternal mor-
tality ratio by three-quarters by the year 2015 and the 
proportion of births attended by skilled health personnel” 
[3]. At the end of 2015, a progress report on the MDGs 
[4] was published admitting shortfalls in many areas, 
particularly in Sub-Sahara Africa. In the area of improv-
ing maternal health, in a span of 25 years, the number of 
skilled deliveries globally had increased to 71% from 59% 
in 1990 [5]. Despite the achievements in skilled birth 
assisted deliveries, the report revealed wide regional dis-
parities especially in the Sub-Saharan region of Africa. 
Reports from the region in 2014, showed that there was 
only a 13% increase in skilled birth deliveries in a 25-year 
period. That is from 43% in 1990 to 59% in 2014 [5]. 
Investigations showed that severe differences in access 
to and use of skilled health personnel persisted within 
and across regions. Within regions and taking a look at 
geographical locations revealed difference between rural 
and urban areas where only 56% of births in rural areas 
were attended by skilled health personnel, compared to 
87% in urban areas [6]. Given the uneven achievements 
and shortfalls from the MDGs, it was necessary to build 
new ambitions to achieve a better and more sustained 
future for all building on the successes of the MDGs. 
This opened doors to the Sustainable Development Goals 
(SDGs) intended to be achieved by the year 2030. The 
SDGs outlines 17 development goals and 169 targets in 
the areas of economic, social, and environmental [7]. The 
SDGs highlighted the importance of continued attention 
to maternal and new-born health through a more prag-
matic approach. Considering this, a critical progress indi-
cator was adopted for SDG 3 for reducing preventable 
maternal mortality by the year 2030 as the “proportion of 
births assisted by skilled health personnel” (SDG indica-
tor 3.1.2) [8].

Access to skilled birth attendance (SBBA) is a key 
strategy to reduce the global maternal mortality ratio 
[5]. Therefore, this indicator serves as a proxy for use of 
maternal healthcare services. There is a strong correla-
tion between skilled birth attendance and maternal mor-
tality ratio. Studies have established evidence that high 
skilled birth attendance leads to low maternal mortality 

ratios [9–11]. Although there have been worldwide 
efforts to tackle the problem of increasing high maternal 
mortalities, estimates from most countries have proven 
slow and challenging due to lack of equitable access and 
use of maternal health services despite the existence of a 
well-functioning health care system. Several studies have 
also highlighted socioeconomic factors as a major influ-
ence for the low utilization of maternal health services 
[12–15].

Skilled birth attendance is vital in the pregnancy-child-
birth continuum because most maternal deaths arise 
from childbirth complications [16]. Therefore, ensuring 
equity in access to skilled delivery services such as skilled 
birth attendance is essential to improving maternal 
health in Ghana. Over the years, there has been a lot of 
improvement towards reducing the high maternal mor-
tality ratio due to preventable pregnancy-childbirth com-
plications. Reports have shown that the majority of these 
deaths occur usually during childbirth and the immediate 
postpartum period (48 h after birth) [17].

High maternal mortality ratio1 is commonly reported 
in the least developed countries in the world. Accord-
ing to the 2015 MDG Report, a total of 295,000 mater-
nal deaths in were due to preventable pregnancy and 
childbirth-related complications. Nearly 86% (254,000) 
of these deaths (295,000) occurred in sub-Saharan Africa 
and Southern Asia with Sub-Saharan Africa accounting 
for over 66% (196,000) and Southern Asia recording 20% 
(58,000) [18].

In Ghana, findings from the 2017 Ghana Maternal 
Health Survey (GMHS) reported the pregnancy-related 
mortality ratio (PRMR)2 as 343 deaths per 100,000 
live births compared to the global rate of 210 deaths 
per 100,000 live births [19]. Further reports have sug-
gested that direct causes account for majority (67%) of 
all maternal deaths with the most frequent causes being 
obstetric haemorrhage (30%) and hypertensive disor-
ders (14%) [19].

Moreover, it has been confirmed that about 16 to 33% 
of these complications can be avoided by the assistance 
of a skilled birth attendant at childbirth [20]. Given 
this, Ghana initiated the Reproductive Health Strate-
gic Plan to help improve maternal health. This was done 
by expanding women’s access to skilled attendance at 

1  For categorization, MMR is considered to be low if it is less than 100, 
moderate if it is 100–299, high if it is 300–499, very high if it is 500–999 
and extremely high if it is greater than or equal to 1000 maternal deaths per 
100,000 live births.
2  The pregnancy-related mortality ratio (PRMR) is defined as the number 
of pregnancy-related deaths per 100,000 live births. It is a ratio, rather than 
a rate because the denominator contains only live births and not all preg-
nant women who are at risk of maternal death.
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delivery, increasing the availability of comprehensive 
essential obstetric care to treat pregnancy complications, 
and ensuring an effective referral and transport system to 
cater for pregnant women with complications to reduce 
pregnancy-related mortalities and morbidities [21].

According to the 2014 Ghana Demographic and Health 
Survey (GDHS) Report, Ghana has achieved a 74% cov-
erage on skilled birth attendance [16]. Despite this high 
coverage, unequal access to skilled delivery services 
exists due to differences across geographic locations, 
socioeconomic groups, and socio-demographic factors. 
The GDHS 2014 Report recorded that, urban dwellers 
recorded 90% of births attended by skilled birth attend-
ants as against 58% in rural areas. In addition, women 
from richer households recorded 96% compared to 49% 
from women living in poorer households [16]. Therefore 
differences within societies have become key determining 
factors of access and use of maternal health services dur-
ing and after pregnancy [10–12, 16, 22].

Levesque et  al. and Andersen in their conceptual 
framework of access and utilization of health services 
have studied the differences in health seeking behavioural 
patterns and grouped these variations into demand-side 
factors and supply-side factors [23, 24]. The demand-
side factors include poor roads and long distances to 
health facilities, financial barriers, lack of employment 
opportunities, low educational attainment, low socioeco-
nomic status, etc. while the supply-side factors include 
inadequate health facilities, staff attitude, lack of quality 
healthcare service, among others.

Studies have shown the existence of huge gaps in 
skilled birth attendance during delivery across different 
socioeconomic groups [25]. Some studies from low and 
middle-income countries have established a link between 
wealth, education, employment and skilled birth deliv-
ery [26–29]. For example, a study conducted in Namibia 
on decomposing inequities in skilled attendance at birth 
confirmed that wealth and education-related inequalities 
of the mother are the main determinants of inequities in 
access to skilled birth attendance [30].

It is in this regard that, the study seeks to examine the 
extent to which socioeconomic inequalities contribute 
to access to and use of skilled birth attendants and the 
underlying factors that contribute to these inequalities in 
the Ghanaian context.

Methods
Data source
The data used in this study was derived from the 2014 
Ghana Demographic and Health Survey, which was col-
lected by the Demographic and Health Surveys (DHS) 
Program. Information for the analysis was drawn from 
the DHS Women’s Questionnaire focusing on women 

who gave birth in the preceding the survey year. A two-
stage sampling method was employed. A total of 427 
clusters were selected in the first stage. Employing a sys-
tematic sampling for the second stage, 30 households 
were selected from each cluster totalling 12,831 house-
holds being selected of which 11,835 households were 
successfully interviewed. From the 11,835 households 
that were successfully interviewed, 9656 women aged 
15–49 years were eligible for an individual interview at 
a response rate of 97% [16]. For this study, 1305 women 
between the ages of 15–49 years who had live births the 
year preceding the survey year were selected. The choice 
of a year before the survey date was to avoid the issue of 
recall bias from respondents.

Study variable
Outcome variable
The outcome variable for this study is whether women 
who had a live birth the year preceding the interview year 
had deliveries assisted by skilled birth attendants or not. 
The outcome variable is a binary outcome where a value 
of “1” was given if the delivery was assisted by a skilled 
birth attendant and “0” if the delivery was not. A skilled 
birth attendant in this study was defined as a trained 
and licenced health professional i.e., a doctor, nurse/
midwife or community health officer who provides basic 
and emergency healthcare services to women and their 
new-borns during pregnancy, delivery, and the immedi-
ate postpartum period (i.e., the first 48 h after delivery). 
Information on delivery assisted or attended by a skilled 
birth attendant was based on the question “Who assisted 
in the delivery of (NAME OF CHILD)” in the women’s 
questionnaire?

Predictor variables

Socioeconomic status (SES)/ factors  Socioeconomic fac-
tors are non-medical factors that influence health out-
comes. They are social and economic experiences and 
realities that help mould one’s personality, attitude, and 
lifestyle. These factors can also define regions and neigh-
borhoods and have an important influence on health 
inequities - the unfair and avoidable differences in health 
status seen within and between countries. In countries at 
all levels of income, health and illness follow a social gra-
dient: the lower the socioeconomic position, the worse 
the health.

Research has shown that social determinants can be 
more important than health care or lifestyle choices in 
influencing health [31–33].
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Economic status is measured by income. Social status 
is measured by education, and work status is measured 
by occupation. Each status is considered an indicator, 
although they are related, they do not overlap [34].

Household wealth index  The household wealth index 
is a measurement of the cumulative living standard of a 
household such as ownership of selected assets (e.g., tel-
evisions, radio, bicycles, etc.), sanitation facilities, types 
of water access, among others using the principal compo-
nent analysis [31]. The household wealth index has been 
used in many demographics and health survey (DHS) 
reports to measure inequalities in household character-
istics, access and use of health services, and health out-
comes [32, 33]. The household wealth index is considered 
a more reliable measure than income and consumption 
because it represents a long-term standard of living of a 
household which allows for the identification of problems 
particular to the poor, such as unequal access and use 
of health services, etc. [34]. The household wealth index 
is calculated using a household’s ownership of selected 
items such as televisions and bicycles; materials used for 
housing construction; and types of water access and sani-
tation facilities [35]. A technique known as the principal 
component analysis was developed by Filmer and Pritch-
ett to calculate the wealth index [36]. The household 
wealth index is usually divided into five wealth quintiles 
making the difference between the poor and rich very 
evident [31]. For this study, wealth was grouped into 5 
quintiles – poorest (Q1), poorer (Q2), Middle (Q3), richer 
(Q4) and richest (Q5).

Education  Education is a process (occurring at home, 
school, family, and community) and a product (attained 
through formal and experiential learning), which is con-
sidered as one of the most widely used indicators of soci-
oeconomic status [37]. Education is an attribute of a per-
son and an essential factor of a person’s health.

There has been growing global recognition of the inter-
dependency between education and health. The World 
Health Organization (WHO) posits that a person is 
unhealthy if he/she is unable to conduct him/herself 
effectively and achieve some level of ‘social well-being’. 
The Incheon Declaration states that quality educa-
tion develops skills, values, and attitudes that enable an 
individual to lead a healthy and fulfilled life and make 
informed decisions [38].

There is good evidence that education is strongly linked 
to health outcomes and determinants of health such as 
healthy lifestyles and behaviours, health service utiliza-
tion, etc. Therefore, people with higher educational levels 

may have better economic conditions which help them 
afford better and quality healthcare services, develop bet-
ter information processing and abilities required to make 
better-informed decisions about their health [39]. One 
major reason educational level is used as a measure of 
socioeconomic status for an adult is the reduction in the 
likelihood of reverse causation as education is complete 
before health status declines [16]. Inequality in education 
opportunities is found not only regarding individuals and 
social classes but also in terms of regions and territorial 
regions such as urban and rural areas [40].

According to the 2014 GDHS, education is self-reported 
which collects the highest level of education attained by 
both women and their husbands/partners [16]. For this 
study, education will be regrouped into three (3): 1) no 
education, 2) primary, and 3) secondary +.

Occupation/employment  Occupation is used inter-
changeably with employment as a measure of socio-
economic status, embodies both income and education 
hence, its influence on health. Occupation/Employment 
reflects the educational attainment required to obtain the 
job and income levels that vary with different jobs and 
within ranks of occupations. This is used to measure the 
effect of socioeconomic status on health due to its role 
in positioning individuals within the social structure [41].

Employment has social, psychological, and financial ben-
efits to improve one’s health. This implies that having a 
well-paying job provides an individual with the financial 
means to access nutritious foods, quality healthcare, safe 
housing, etc. all of which impacts health directly. The 
established correlation between employment and health 
is that having employment leads to income and eventu-
ally having the means to seek better healthcare thereby 
improving health status [42]. For example, with employ-
ment one can seek better health care services on time 
because they can afford it. In this study, occupation was 
measured using maternal employment status categorized 
into two groups: employed or unemployed.

Other socioeconomic variables  Mother’s autonomy is an 
important predictor variable [43]. A mother’s autonomy 
was defined in the GDHS as a mother’s ability to decide 
on their health. This was derived from the question: a 
person who usually decides on a mother’s health care. The 
response options were: (a) mother alone, (b) mother and 
husband/partner, (c) husband/partner alone and (d) other 
(i.e., any other person besides the aforementioned). How-
ever, for this study, the responses were limited to three 
(3): (1) mother alone, (2) mother and husband/partner, 
(3) husband/partner alone.
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Other predictor variables of interest for this study 
include mother’s age at birth, mother’s marital status, 
sex of household head, region of residence, area of resi-
dence, mother’s health insurance ownership, mother’s 
educational level, husband/partner’s educational level, 
mother’s autonomy, household wealth index, and moth-
er’s employment status. The selection of predictor vari-
ables in this study was based on existing literature that 
reported a significant association with different maternal 
health care services.

Statistical analysis
Data analysis
The study analysed the data using STATA 14 statistical 
software. The Adept software version 6 was used to cal-
culate the concentration indices and curves of the socio-
economic inequalities in access and use of skilled birth 
attendants during childbirth, the concentration of the 
problem in the selected population and the contribution 
of the socioeconomic factors to the observed inequality 
among the population.

Measuring inequalities
The study estimated and measured inequality in the 
health outcome (access and use of skilled birth attend-
ants during childbirth) using the concentration indices 

(CI) and concentration curves (CC). Before inequity can 
be measured, the following are essential:

•	 An indicator of the health outcome of interest 
(dependent variable) i.e., delivery by a skilled health 
professional.

•	 a stratifying factor capturing the socioeconomic sta-
tus against which the distribution is to be assessed 
(household wealth index), and

•	 a measure of socioeconomic inequality to quantify 
the degree of inequity in the indicator variable of 
interest (dependent variable).

The study used concentration curves and indices to 
measure socioeconomic status and inequalities that are 
essential in understanding the risk, burden, and impact 
of socioeconomic factors in accessing skilled birth 
attendants in Ghana. A concentration index (CI) is a rela-
tive measure (− 1 to + 1) of the extent to which a health 
outcome/variable is concentrated among the poor or the 
rich groups. The larger the absolute value of the con-
centration index (CI), the greater concentration of the 
inequality. A concentration curve (CC) plots the aggre-
gate per centage share of health in a population against 
the aggregate per centage share of the population ranked 
according to their socioeconomic status (wealth) from 
the lowest to highest [44, 45]. As illustrated in Fig. 1, the 
concentration curves blue and red named C(p) and C(p*) 

Fig. 1  Concentration curve for health care utilization
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respectively, are known as the line of inequality and may 
fall above or below the line of equality illustrated as green 
45° line in the diagram. A concentration index is defined 
as twice the area between the line of equality (the green 
45° line) and the concentration curve (either the blue 
C(p) or the red C(p*)). However, in a case where there 
is no income-related inequality, the concentration index 
is zero (0) meaning there will be no concentration curve 
above or below the line of equality as the concentration 
curve will be the same as the line of equality depicted in 
Fig. 1.

In this study, concentration indices (CI) were calculated 
to measure the magnitude of the inequality in the socio-
economic factors. The concentration index is defined as 
twice the area between the concentration curve and the 
line of equality (the 45-degrees line check the defini-
tion please). This is estimated as twice the covariance of 
the health care utilization and a person’s relative rank in 
terms of socioeconomic status, divided by the outcome 
mean [46]. This is presented in the formula below.

Where C is the concentration index; hi is the health var-
iable index; ri is the fractional rank of the individual i in 
the distribution of socioeconomic position; μ is the mean 
of the health variable and cov denotes the covariance.

The value of the CI measures the severity of socioeco-
nomic inequality and vary between − 1 to + 1. A negative 
value implies that the health outcome is concentrated 
among those with lower socioeconomic status (i.e., the 
poor) showing a concentration curve above/to the left 
of the line of equality. A positive value indicates concen-
tration among the higher socioeconomic status (i.e., the 
rich) showing a concentration curve below/to the right 
the line of equality. A CI value of zero implies no inequal-
ity. The larger the absolute value of CI, the greater the 
concentration of inequality [46, 47]. For example, if the 
health variable is ‘bad’ such as ill-health, a negative value 
of the concentration index means ill-health is higher 
among the poor, and vice versa.

Decomposing the concentration index
Understanding and explaining the extent to which an 
underlying factor contributes to socioeconomic ine-
quality has become of great interest to researchers and 
policymakers. The concentration index is commonly 
used to examine socioeconomic inequality in health 
[48, 49].

Decomposition estimations have mostly been used 
when the health outcome is a continuous variable (a 
numerical value that can be measured) using the Ordi-
nary Least Square (OLS) regression model. However, 

(1)C =
2

µ
cov(hi, ri)

given a situation where the dependent variable is binary 
like the use of skilled birth attendance during delivery 
or not as used in this study, the following need to be 
considered.

1.	 Regress the health outcome against its determinants 
using an appropriate model. This helps in finding the 
coefficients of the predictor variables (βk) as seen in 
eq. (2) below:

Where y is the concentration index (C), α is the 
y-intercept, β and χ are the predictor variable of health 
care demand and ɛ is the error term. Since most health 
outcomes are binary, a few studies have used different 
methods – Probit analysis [45] and logit analysis [49, 
50]. Given the dichotomy nature of the dependent vari-
able, the normalization process ensures that the CI is 
quantified in the range of-1 to 1 for any given health 
outcome [46]. Calculate the concentration indices of 
the health utilization outcome variable and the deter-
minants using the equation below:

Where μ is the mean of the outcome variable y in 
eq.  2 (i.e., mean of the deliveries by SBA) X k is the 
mean of Xk , Cκ is the concentration index of determi-
nant Xk xk (defined analogously to C) and GCε is the 
generalised concentration index for the error term of 
(ɛ). This equation shows that C is equal to the weighted 
sum of the concentration indices of the κ regressors, 
where the weight for Xκ is the elasticity of y for 
Xκ

(

ηκ = βκ
xk
µ

)

 . The residual component as captured 
by the last term reflects the income-related inequality 
in health that is not explained by systematic variation 
in the regressors, which should approach zero for a 
well-specified model.

Ethical clearance
The GDHS 2014 sought ethical approval from the 
GHS Ethical Review Committee, Ghana and ICF 
Macro International Review Board, Maryland, USA. 
Further, written informed consent from each par-
ticipant before enrolment was sought. For this study, 
ethical approval was received from the University 
of Cape Town Human Research Ethics Committee 
(HREC).

(2)y = α +
∑

kβkxk + ε

(3)C =
∑

k

(

βκ
X κ

µ

)

Ck +
GCε

µ
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Results
We included 1305 women in the analysis who had at least 
one birth in the past year preceding the survey. We con-
sidered women who accessed skilled birth attendants 
during childbirth in their last pregnancy.

Sociodemographic characteristics of respondents
Out of 1305 women who had live births in the year before 
the study, 636 (49%) of the women who gave birth were 
between the ages of 25–34 years. More than half (60%) of 
the mothers were living in rural areas while 40% of the 
women live in urban areas. Eighty-eight per cent (88%) 
of the women were married. Regarding the household 
wealth index, 33% of the women were from the poor-
est quintiles while 11% were from the richest quintile. 
Forty-seven per cent (47%) of the mothers had secondary 
education while a third (33%) had no formal education. 
Considering the partner’s educational level, 52% had had 
secondary education or higher, however 27% had no edu-
cation. A majority (71%) of the mothers were employed 
with only a few (29%) unemployed. Most (78%) of the 
households were headed by males and only 22% were 
headed by females. Approximately 77% of the respond-
ents had health insurance coverage but 23% had none. 
For women autonomy, 605 (46%) of the mothers decided 
on healthcare together with their husbands/partners. 
This is presented in Table 1.

Non‑utilization of skilled birth attendants
From a total of 1305 women who had a live birth in the 
year before the interview, 28% of the deliveries were 
unassisted by skilled birth attendants. A breakdown by 
various socioeconomic stratifies is provided in Table 2.

The use of skilled birth attendants differed accord-
ing to the various socioeconomic groups. Major differ-
ences were observed with area of residence, household 
wealth index, mother’s educational level, husband/part-
ner’s educational level, health insurance cover and the 
region of residence. Regarding the area of residence as 
seen from Table 2 above, it is observed that the propor-
tion of births unattended by skilled birth attendants were 
more in rural (39.6%) settlements compared to urban 
(10.6%) settlements. Among the household wealth index, 
mothers from the poorest households (45%) were more 
likely not to access skilled birth delivery compared to 
the richest households where only 1% of the mothers did 
not have skilled birth delivery. The lack of use of skilled 
birth attendants during childbirth was higher among the 
women with no educational level (44.7%) compared to 
their highly educated counterparts (15%) who had had a 
secondary level and higher education. Likewise, women 
whose husbands or partners were not educated (45%) 

Table 1  Distribution of respondents by selected background 
characteristics

Characteristics Number Percent (%)

Mother’s age at birth

  15–24 376 28.8

  25–34 636 48.7

  35–49 293 22.5

Marital status

  Married 1145 87.7

  Single 160 12.3

Area of residence

  Rural 786 60.2

  Urban 519 39.8

Region of residence

  Ashanti 132 10.1

  Brong Ahafo 123 9.4

  Central 89 6.8

  Eastern 104 8.0

  Greater Accra 118 9.0

  Northern 130 10.0

  Upper East 144 11.0

  Upper West 209 16.0

  Volta 137 10.5

  Western 119 9.1

Household wealth index

  Poorest (Q1) 434 33.3

  Poorer (Q2) 274 21.0

  Middle (Q3) 245 18.8

  Richer (Q4) 200 15.3

  Richest (Q5) 152 11.6

Mother’s educational level

  No education 436 33.4

  Primary 261 20.0

  Secondary+ 608 46.6

Husband/partner’s educational level

  No Education 349 26.7

  Primary 272 20.8

  Secondary+ 684 52.4

Mother’s employment status

  No 384 29.4

  Yes 921 70.6

Sex of Household Head

  Female 291 22.3

  Male 1014 77.7

Health Insurance Coverage

  No 301 23.1

  Yes 1004 76.9

Mother’s autonomy

  Mother alone 233 17.9

  Mother and husband/partner 605 46.4

  Husband/partner 297 22.8
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Table 2  Non-utilization of skilled birth attendants during delivery by selected socioeconomic stratifies

Characteristics Number (N = 1305) non-use of a 
skilled delivery

No Yes Total Number

(n = 366) (n = 939)

Mother’s age at birth

  15–24 112 264 376 29.8

  25–34 173 463 636 27.2

  35–49 81 212 293 27.7

Mother’s Marital Status

  Married 320 825 1145 27.95

  Single 46 114 160 28.75

Area of residence

  Rural 311 475 786 39.57

  Urban 55 464 519 10.6

Region of residence

  Ashanti 35 97 132 26.52

  Brong Ahafo 37 86 123 30.08

  Central 5 84 89 5.62

  Eastern 33 71 104 31.73

  Greater Accra 43 75 118 36.44

  Northern 13 117 130 10

  Upper East 29 115 144 20.14

  Upper West 130 79 209 62.2

  Volta 12 125 137 8.76

  Western 29 90 119 24.37

Household wealth index

  Poorest (Q1) 194 240 434 44.7

  Poorer (Q2) 102 172 274 37.23

  Middle (Q3) 60 185 245 24.49

  Richer (Q4) 8 192 200 4

  Richest (Q5) 2 150 152 1.32

Mother’s educational level

  No education 195 241 436 44.72

  Primary 80 181 261 30.65

  Secondary+ 91 517 608 14.97

Husband/partner’s educational level

  No education 157 192 349 44.99

  Primary 67 205 272 24.63

  Secondary+ 142 542 684 20.76

Sex of Household head

  Female 82 209 291 28.17

  Male 284 730 1014 28

Mother’s employment status

  No 111 273 384 28.91

  Yes 255 666 921 27.68

Health insurance coverage

  No 125 176 301 41.53

  Yes 241 763 1004 24

Mother’s autonomy

  Mother alone 66 167 233 28.32

  Mother and husband/partner 131 474 605 21.65

  Husband/partner 119 178 297 40.07
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were less likely to use skilled birth attendants. Based on 
the region of residence, the results showed the Upper 
west region as the region with the highest percentage 
(62.2%) of women not accessing skilled birth attendants 
during childbirth. This was followed by the Greater Accra 
region (36.4%), Eastern region (31.7%) and Brong Ahafo 
region (30.1%). Considering health insurance coverage, 
the study findings revealed that women who were not 
covered with health insurance did not use skilled birth 
attendants during childbirth (41.5%) compared to women 
who had insurance cover (24.0%). It was also observed 
that working mothers (29%) were more likely to use 
skilled birth attendants during delivery.

Inequality associated skilled birth attendant
Figure  2 depicts the concentration curve of accessing 
skilled birth attendants during delivery according to 
socioeconomic status. The figure shows the existence 
of wealth-related inequality in accessing skilled birth 
attendants during delivery. The black diagonal line is the 
line of equality and the red curve below the black line 
represents the Concentration curve (CC). The farther the 
CC is below the line of equality the more concentrated 
the health outcome is among the rich. Therefore, the red 
concentration curve revealed that accessing skilled birth 
attendants during childbirth was concentrated among the 
rich. This implied that women from rich households were 

more likely to use skilled birth attendants compared to 
women from poor households. This is further confirmed 
by a positive concentration index of 0.188 suggesting a 
pro-rich inequality where the red curve lies below the 
diagonal line as shown in Fig. 2.

Decomposition of underlying factors
Table 3 presents the results of the decomposition analy-
sis explained the factors that contributed most to the 
observed inequalities accessing and using skilled birth 
attendants during childbirth. The contribution of each 
determinant depends on two factors; its impact on the 
delivery by a skilled birth attendant (elasticity) and how 
unequally distributed over wealth the determinant is 
(concentration index).

The concentration index for childbirth in the presence 
of a skilled birth attendant showed that the estimated 
value of the relative contribution to the concentration 
index was negative in some socioeconomic factors such 
as woman’s employment status (− 0.01), mother’s edu-
cational level (no education = − 0.48), husband’s educa-
tional level (no education = − 0.56, primary = − 0.31), 
household wealth index (poorer = − 0.34) and the region 
of residence (Eastern = − 0.12, Greater Accra = − 0.01, 
Upper East = − 0.14, Upper West = − 0.64, West-
ern = − 0.51). This, therefore, implies that individuals 
who were worse off in socioeconomic status were less 

Fig. 2  Concentration curve (CC) showing access to skilled birth attendants during delivery according to socioeconomic status
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Table 3  Decomposing the socioeconomic inequalities in the utilization of skilled birth attendants during delivery in Ghana

Residual (unexplained) = 0.0004

Predictor Variables Elasticities CI Contribution to CI Contribution to CI

%

Mother’s age at birth

  15–24 0 0 0 0.00%

  25–34 0.0068 0.1045 0.0007 0.10%

  35–49 0.0273 −0.1095 −0.003 −0.30%

Mother’s marital status

  Married 0 0 0 0.00%

  Single 0 0 0 0.00%

Area of residence

  Rural 0.0671 0.4311 0.02893 2.90%

  Urban 0 0 0 0.00%

Region of residence

  Ashanti − 0.046 0.1219 − 0.0056 − 0.10%

  Brong Ahafo − 0.0641 0.0922 −0.0059 − 0.60%

  Central − 0.0484 0.5632 − 0.0273 −2.70%

  Eastern −0.0375 − 0.125 0.0047 0.50%

  Greater Accra −0.0544 −0.0105 0.0006 0.10%

  Northern −0.0692 0.3392 −0.0235 −2.30%

  Upper East −0.0305 −0.1418 0.0043 0.40%

  Upper West −0.1001 −0.6405 0.0641 6.40%

  Volta 0 0 0 0.00%

  Western −0.0085 −0.5068 0.0043 0.40%

Household wealth index

  Poorest 0 0 0 0.00%

  Poorer 0.0165 −0.3369 −0.0056 −0.60%

  Middle 0.0304 0.0389 0.0012 0.10%

  Richer 0.0794 0.4207 0.0334 3.30%

  Richest 0.0595 0.811 0.0483 4.80%

Mother’s educational level

  No education −0.0106 −0.4825 0.0051 0.50%

  Primary 0 0 0 0.00%

  Secondary+ 0.0595 0.3013 0.0179 1.80%

Husband/partner’s educational level

  No education −0.0219 −0.5563 0.0122 1.20%

  Primary 0 0 0 0.00%

  Secondary+ −0.0542 0.1732 −0.0094 − 0.90%

Mother’s employment status

  No 0.0205 −0.0115 −0.00024 0.00%

  Yes 0 0 0 0.00%

Sex of Household Head

  Male −0.006 0.1064 −0.00064 0.00%

  Female 0 0 0 0.00%

Health insurance cover

  No 0.1009 0.0441 0.00445 0.40%

  Yes 0 0 0 0.00%

Mother’s autonomy

  Mother alone 0.0032 0.0799 0.0003 0.00%

  Mother and husband/partner 0.0243 0.0012 0 0.00%

  Husband/partner 0 0 0 0.00%
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likely to use skilled birth attendants during childbirth. 
The negative concentration indices indicate that the use 
of skilled birth attendants during childbirth was low and 
among the poor. In addition, the absolute values reveal 
a strong correlation between the mother’s educational 
level, husband/partner’s educational level and wealth and 
the use of skilled birth attendants during childbirth com-
pared to the other socioeconomic factors.

A pro-rich utilization of skilled birth attendants during 
childbirth among Ghanaian women between the age of 
15–49 years old was seen among women who had health 
insurance coverage; resided in urban areas; had had some 
form of education; whose husbands had had some form 
of education (secondary+); from middle and rich house-
holds; and who was in the Ashanti, Brong Ahafo, Central 
and Northern regions.

Discussion
Using data from the 2014 GDHS, the study deter-
mined the factors that affect access and use of skilled 
birth attendants during childbirth among women aged 
15–49 years who had at least one live birth the year pre-
ceding the year of the survey. Consequently, the study 
sought to quantify the factors’ contributions to socioeco-
nomic inequalities using decomposition analysis.

The study result showed that a pro-rich concentra-
tion (0.188) indicating that more rich women accessed 
and used skilled birth attendants. The finding is consist-
ent with the results of other studies where skilled birth 
attendants during childbirth was mostly accessed by 
women from rich households [30, 51, 52].

The study result showed unequal access and use of 
skilled birth attendants during childbirth regarding 
household wealth index, area of residence, region of 
residence, mother’s educational level, husband/partner’s 
educational level, and mother’s health insurance cover. 
The study findings revealed that the socioeconomic sta-
tus of a mother plays a crucial role in the access and use 
of skilled birth attendants during childbirth.

Inequality in access and use of skilled birth attendants 
was found to be more predominant between the moth-
ers in the poorest (4%) and richest (44.7%) groups within 
the wealth quintiles. This revealed a significant positive 
association for mothers in the richest quintiles as com-
pared to women in the poorest quintiles. These findings 
supported previous studies that demonstrated unequal 
access and use of skilled birth attendants in childbirth 
[9, 10, 53–55]. This may be due to high financial burdens 
such as the cost of transportation, inpatient cost as well 
as delivery cost. Mothers from rich households were 
more likely to use skilled birth attendants during child-
birth because they could afford to pay for the financial 
cost associated with its use as compared to mothers from 

poor households. For instance, in the case of caesarean 
section, the poor mother may find it difficult to pay for 
such a service so the family may feel hesitant to access the 
service even though they may be aware of its necessity.

The study also illustrated that area of residence was 
significant in influencing access and use of skilled birth 
attendants during childbirth in Ghana where urban 
dwellers are more likely to access and use skilled birth 
attendants. This is in line with studies conducted in Mali, 
Namibia, Sudan, Malawi, Sierra Leone, Niger, and India 
[22, 26, 29, 30, 51] which found that mothers living in 
urban areas were more likely to access and use skilled 
birth delivery in childbirth. This suggests that women liv-
ing in urban areas generally have easier physical access to 
health facilities (i.e., availability of health facilities every-
where resulting in shorter distances to and from health 
facilities) and healthcare services and staff (availability 
of comprehensive health services and proficient health 
staff) compared to rural dwellers.

Moreover, the study analysis showed that the region 
of residence was also significantly associated with wom-
en’s access and use of skilled birth attendants in Ghana. 
The Upper West region had the highest percentage 
(62.2%) of women not using skilled birth attendants dur-
ing childbirth compared to the Central Region with the 
least percentage (5.6%) of women not using skilled birth 
attendants. Other regions that showed a high percentage 
of women not using skilled birth attendants were Greater 
Accra Region (36.4%), Eastern Region (31.7%), Brong 
Ahafo Region (30.1%), Ashanti Region (26.5%), West-
ern Region (24.4%) and Upper East Region (20.1%). The 
remaining regions, Northern Region, Volta Region, and 
Central Region had percentages less than 10%, that is, 10, 
8.8, and 5.6%, respectively. This finding was supported by 
a study conducted in Uganda which showed that region 
of residence influenced access and use of skilled birth 
attendants [53].

Additionally, the mother’s educational level to access 
and use of skilled birth attendants was a significant 
influence on access and use of skilled birth attendants. 
According to the study analysis, mothers with no educa-
tion (44.72%) were less likely to use skilled birth attend-
ants than mothers with secondary and higher education 
(14.97%). Other studies also confirm similar results [10, 
15, 26, 49, 55, 56] where mothers with high educational 
levels are more likely to access and use skilled birth 
attendants. A High educational level suggests a high liter-
acy level thereby the ability to identify health issues (e.g., 
identify danger signs related to pregnancy and child-
birth), seek appropriate healthcare, and adopt healthy 
lifestyles and choices throughout their lifetime.

Similarly, husbands/partners who had higher educa-
tional levels (secondary and higher) were more likely to 
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access and use skilled birth attendants during childbirth 
than husbands/partners with no/lower educational lev-
els. A husband/partner with a higher educational level is 
likely to have higher knowledge and awareness of preg-
nancy complications [57].

Furthermore, the study findings showed a positive 
impact of health insurance coverage on access and use of 
skilled birth attendants during childbirth. Health insur-
ance coverage (41.53%) increased a woman’s chance 
of accessing and using skilled birth attendants during 
childbirth compared to women without health insurance 
(24%). This is consistent with previous studies where 
health insurance ownership increased a mother’s access 
and use of skilled birth attendants [29, 58]. This infers 
that having ownership of health insurance gives a mother 
financial protection, all other things being equal, to afford 
healthcare services including access and use of skilled 
birth attendants during childbirth since they do not have 
to pay directly for health services.

Conclusion
The decomposition analysis revealed that household 
wealth index, area of residence, region of residence, 
mother’s educational level and husband/partner’s edu-
cational level contributed significantly to the inequalities 
to access and use of skilled birth attendants during child-
birth. The educational level of both mother and husband/
partner poses major barriers to access and use of skilled 
birth attendants during childbirth. Therefore, scaling-up 
of health education by community-based organizations 
such as queen mothers’ associations, women groups and 
church groups may have beneficial effects on pregnant 
mothers accessing and using skilled birth attendants dur-
ing delivery and hence prevent maternal mortality during 
delivery. The Ministry of Health together with the Ghana 
Health Service need to develop strategies that generate 
demand for skilled delivery services and reduce financial 
and geographical barriers to those services.
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