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ABSTRACT
Objectives Literature has assessed skilled birth 
attendants (SBAs) utilisation, but little is known about 
what contributes to the changes in SBA use. Multivariate 
decomposition analysis was thus applied in this study to 
examine; levels, trends, inequalities and drivers of changes 
in SBA utilisation.
Design and setting A cross- sectional analysis of five- 
waves of NDHS- data (1990, 2003, 2008, 2013, and 
2018), collected through similar multistage sampling 
across the 36 states and the federal- capital- territory of 
Nigeria.
Participants Women of reproductive age (15–49 years), 
and with at least one birth in the last 5 years preceding 
each of the surveys.
Main outcome measure SBA use is the response 
variable while explanatory variables were classified 
into; Demographics, Health, Economic and Corporal 
factors.
Methods Chi- square test for trends of proportions 
across the ordered survey years assessed trends in SBA 
use. MDA that quantifies and partition predictors effect 
into endowment and coefficient components evaluated 
contributors to changes in SBA use. Statistical analysis 
was carried out at a 95% confidence interval in Stata 
16.
Results SBA use increased with significant (p<0.05) 
linear trends by 12% between 2003 and 2018. The 
decomposition analysis showed that differences in 
characteristics (endowment) accounted for 11.5% of 
the changes while the remaining 88.5% were due to 
differences in effects (coefficient). SBA utilisation rises by 
61% when respondents decided on her health compared 
to when such decisions were made by the spouse. 
Utilisation of SBA, however, fell by 88% among women 
who reside in the states with high rural populations 
percentage.
Conclusions SBA use remained low in Nigeria, and 
slowly increase at the rate of <1% yearly. Women health 
decision- making power contributed most to positive 
changes. Residing in states with high rural populations 
has a negative impact on SBA use. Maternal health 
programmes that strengthen women’s health autonomy 
and capacity building in rural communities should be 
encouraged.

INTRODUCTION
Consistent and effective utilisation of 
skilled birth attendants (SBAs) before, 
during and after delivery remained a viable 
approach to timely management of preg-
nancy complications, reduced pregnancy, 
and childbirth- related deaths, and optimal 
pregnancy outcomes.1–4 However, many preg-
nant women in sub- Saharan African (SSA) 
countries including Nigeria do not use this 
preventive intervention technique to curb 
the high burden of maternal and newborn 
mortality and morbidity.3 4 The contributions 
of unskilled births attendants to maternal 
deaths in Africa has been reported.3–7

Strengths and limitations of this study

 ► The study might have suffered from recall bias, 
which is associated with cross- sectional studies.

 ► Our findings are limited to association and do not 
infer causality. Therefore, caution must be exercised 
while interpreting the results.

 ► The study strength can, however, be drawn from the 
largeness of the study sample size based on five- 
waves of the survey that allow us to achieve fair and 
reliable estimates.

 ► The use of sampling weights and year- women 
weight to accommodate differentials in women 
population across the survey years enhanced the 
accuracy of our estimates and their generalisation 
thereof.

 ► The application of multivariate decomposition anal-
ysis that quantifies the contribution of individual 
predictors in this study is also a strength. Though 
non- linear multivariate decomposition estimate is 
generally biased by identification problem but the 
normalisation option in the multivariate decomposi-
tion analysis reduced such bias.
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While developed countries; such as Sweden, Norway, 
Netherlands and Denmark have rapidly reduced their 
maternal mortality by increasing the use of SBA, devel-
oping nations including South- Sudan, Chad, Sierra- 
Leone and Nigeria, are struggling to ensure that all 
pregnant women use SBA.8 Whereas, the use of SBA is 
one of the formidable strategies to achieve the United 
Nations Sustainable Development Goal (SDG)- 3.9 South 
Sudan, Chad, Sierra Leone and Nigeria are the topmost 
four low/middle- income countries most affected by 
maternal mortality in 2017 with an estimated high 
maternal mortality ratio (MMR) of 1150, 1140, 1140 and 
917 deaths per 100 000 live births, respectively.8 Nonethe-
less, the most recent national survey in Nigeria reported 
a lower MMR of 512 (95% CI 447 to 578) per 100 000 live 
births.10

In Nigeria, SBA coverage has remained below the global 
average and fluctuates periodically across the geopolitical 
zones and states despite the recent increase in turn- up at 
antenatal care (ANC) services.10 According to the reports 
from Nigerian Demographic and Health Survey (NDHS), 
67% of women aged 15–49 years received ANC in 2018 
(6% increase from 2013) while SBAs utilisation increased 
only slightly from 39% in 2013 to 43% in 2018 while that of 
traditional birth attendants decreased by only 2% during 
the same period.10 11 For instance, health facility delivery 
was 32%, 33%, 35%, 36% and 39% of all births in 1990, 
2003, 2008, 2013 and 2018 respectively, and pregnancy- 
related mortality ratio (PRMR) was 545/100,000 for 
2001–2008, 576/100,000 for 2006–2013 and 556/100 000 
for 2011–2018 while MMR was 512/100 000 live births in 
2018.10 11

However, as shown in these statistics, an increase in 
ANC uptake alone is insufficient to improve the use of 
SBA owing to drop out from the maternal continuum of 
care before delivery. This has been reported to be high 
in Nigeria and driven by low or lack of formal education, 
poverty and socioeconomic status.12 Also, as high as one- 
third of ANC clients in 28 African countries including 
Nigeria usually drop out from the skilled maternal care 
continuum and in turn fail to reduce pregnancy and 
child- related mortality.13 Recent statistics however showed 
an insignificant difference in the reported PRMR in 2013 
and 2018 while child (including neonatal) mortality has 
increased by 2% from 37/1000 live births in 2013 to 
39/1000 live births in 2018, thus explaining why 80% of 
currently married women have the potential for a high- 
risk birth in Nigeria.10 11

There has been a haphazard rise and fall in the use of 
SBA in Nigeria with the reported 6% insignificant differ-
ence between 1990 and 2013.4 While it remains unclear 
whether the 12% difference in SBA use between 1990 
and 2018 is statistically significant, it took nearly three 
decades to achieve such little increase. This, therefore, 
implies that at this rate, SBA utilisation will only increase 
by about 4% by 2030 which will undermine the attainment 
of the UN SDG- 3 target of reducing world MMR to less 
than 70 per 100 000 live births.9 14 This signals the need 

to expand efforts/strategies geared towards increasing 
SBA use in Nigeria by doubling skilled health personnel 
to childbirth ratio and strengthening healthcare delivery 
services. If adopted and adequately implemented, this 
approach could reduce MMR by half as experienced in 
Egypt between 1983 and 2000.15

Literature on the determinants of SBA utilisation 
has identified several factors classified into sociocul-
tural—maternal age, education, marital status, ethnicity; 
perceived benefit—ANC adequacy, SBA history; economic 
and physical accessibility- related factors—employment, 
household social economy, healthcare mobility.16–18 
Fagbamigbe et al identified sociocultural, maternal educa-
tion and urban residence as strong determinants of SBA 
use in Nigeria.4 Olakunde et al also reported maternal 
age alongside household wealth quintile, geopolitical 
zone, parity and ANC as influential factors of SBA util-
isation among adolescent girls in Nigeria.7 Maternal/
partner education, household wealth/socioeconomic 
status, parity and ANC attendance were also major deter-
minants of SBA use in southern and northern Ghana.19 20 
Whereas, education, urban residence, wealth status, ANC 
visits, age at first birth and previous pregnancy complica-
tions were significantly associated with the use of skilled 
birth delivery in Ethiopia.21 22 These factors have also 
been linked to the determinants of ANC utilisation and 
predictors of infant and child survival.23–26

Although studies abound on SBA use and its associated 
factors in Nigeria4 7 14 19 21 22 27 only a few have assessed 
trends, inequalities, and the predictors of the changes. 
We are not aware of any study on the changes in SBA 
use and the drivers of these changes at both the national 
and subnational levels in Nigeria. Fagbamigbe et al had 
ascertained the dearth of studies on the comparison of 
SBA use across states and regions of Nigeria4. Thus, the 
current study was designed to assess the trends in SBA use 
in Nigeria between 1990 and 2018 and also evaluate the 
factors that contributed to the changes across the periods 
using the multivariate decomposition analysis (MDA) 
technique. We sought to provide answers to the questions; 
were there any significant changes in the level of SBA 
use in Nigeria between 1990 and 2018? How significant 
are the changes in the level of SBA use over this period? 
What are the factors contributing to the changes in SBA 
use over this period? This study provided evidence- based 
information that could aid strategic maternal health 
programming in Nigeria.

METHODOLOGY
Study design, data and area
The study is a secondary analysis of data extracted from 
the five successive NDHS conducted in 1990, 2003, 2008, 
2013, and 2018. The NDHS is a cross- sectional population- 
based nationally representative survey, routinely collected 
across all states and the Federal Capital Territory (FCT) 
of Nigeria. The sampling design is similar across the 
surveys. The survey usually uses stratified and multistage 
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sampling techniques that accommodate household clus-
ters (primary sampling unit) of respondents providing 
information on their demographic status and repro-
ductive health behaviours of women aged 15–49 years. 
Nigeria is divided into six geopolitical zones called regions 
and each region is subdivided into states and FCT. As of 
1990, Nigeria has 21 states. These were then divided and 
grouped into 30 states and the FCT in 1991. Additional 6 
states were created in 1996, which resulted in the present 
number of 36 states as shown in figure 1.

Sampling procedures
Similar two- stage cluster sampling was used in each of the 
five- waves of the survey. The 36 states and FCT were subdi-
vided into local government areas (LGAs) whereby rural 
and urban LGAs were separated. Enumeration areas were 
selected from the LGAs at the first stage and households 
were then selected at the second stage where all women 
aged 15–49 years in the selected households were inter-
viewed. In- depth information on the NDHS sampling 
methodology where 8781, 7620, 33385, 38 984 and 41 821 
women participated in 1990, 2003, 2008, 2013 and 2018 
surveys respectively have been documented.10 11 28

Patient and public involvement
No patient was involved. We applied the strobe reporting 
guidelines.29

Outcome and explanatory variables
Utilisation of SBA during the last childbirth within 
5 years preceding each survey was the outcome vari-
able and was measured as whether birth was assisted 
by skilled provider or not.4 14 30 Skilled delivery services 
are rendered by doctors, nurses, midwives and auxiliary 
nurses/midwives. Independent/explanatory variables 
that includes; maternal age, education, ANC visit, parity, 

socioeconomic status and place of residence that are 
consistently associated with SBA use in Nigeria and SSA 
were studied.4 7 19–22 31–33 Other set of independent factors 
associated with the use of SBA and captured in each survey 
year of the DHS were included.10 11 28 To ensure unifor-
mity in all the survey data used, independent variables 
were classified in this study as; demographic/societal, 
women health, economic and corporal factors based on 
extensive literature search and review.5 16 17 31 34 We further 
adopted the extended behavioural- ecological framework 
for healthcare access and navigation in selecting and clas-
sifying independents variables.35 The independent vari-
ables and the respective classification are as follows.
1. Demographic, cultural and societal factors: maternal 

age (15–24, 25–34, 35–49 years), highest educational 
level (no education, primary, secondary+) Husband/
partner’s educational level (no education, primary, 
secondary+), sex of household head (male, female), 
marital status (never married, currently married or 
living with a sexual partner, formerly married), tribe/
ethnic group (Hausa/Fulani, Yoruba, Igbo, others), 
religion (Islam, Christianity, others), region (north-
central, northeast, northwest, south- east, south- south, 
southwest), place of residence (urban, rural).

2. Women health benefit/SBA purpose: wanted last child 
(wanted then, wanted later, wanted no more), num-
ber of ANC visits during pregnancy (none, less than 
the recommended 4, 4+visits), covered by health insur-
ance (no, yes), birth order (1, 2, 3, 4 and 5+), birth 
interval (first birth, ≤36 months, 36+ months).

3. Economic class: employment status (employed, un-
employed), paternal employment status (employed, 
unemployed), wealth index (poorest, poorer, middle, 
richer, richest), media access (no, yes), community 
poverty level (low, high) community unemployment 
(low, high), community media access (low, high), com-
munity social economy disadvantage (least disadvan-
tage, less disadvantage, disadvantage, more disadvan-
tage, most disadvantage).

4. Corporal convenience: distance to health facility (no 
problem, big problem), person who usually decides 
on respondent’s healthcare (respondent alone, both, 
spouse alone), getting permission to go for medical 
help for self (no problem, big problem), years lived at 
place of residence/mobility (5+years, ≤5 years), state 
rural population percentage (low, high), community 
illiteracy level (low, high).

Statistical analysis
Simple descriptive statistics reporting frequency and 
percentages of women utilising SBA viz- a- viz independent 
characteristics were presented in tables 1 and 2. Bivariate 
association was examined for each category of nominal/
ordinal independent variables and SBA use was exam-
ined across the periods between 1990 and 2018 ‘(1990–
2003, 2003–2008, 2008–2013 and 2013–2018) and longer 
periods of 2003–2018 and 1990–2018’ using the χ2 test 
for trends of proportions, with the survey years being an 

Figure 1 Map of Nigeria showing the 36 states and the 
federal capital territory, by the geopolitical zones.



4 Fagbamigbe AF, Oyedele OK. BMJ Open 2022;12:e051791. doi:10.1136/bmjopen-2021-051791

Open access 

Ta
b

le
 1

 
D

is
tr

ib
ut

io
n 

of
 m

ot
he

rs
’ b

ac
kg

ro
un

d
 c

ha
ra

ct
er

is
tic

s

C
ha

ra
ct

er
is

ti
cs

19
90

 (%
)

20
03

 (%
)

20
08

 (%
)

20
13

 (%
)

20
18

 (%
)

To
ta

l (
%

)
S

am
p

le
 (n

)

R
es

p
on

d
en

t’s
 c

ur
re

nt
 a

ge

 
 15

–2
4

28
.7

28
.8

26
.3

25
.8

24
.9

25
.9

17
 8

09

 
 25

–3
4

48
.0

46
.7

46
.5

46
.7

47
.0

46
.8

32
 2

49

 
 35

–4
9

23
.3

24
.6

27
.2

27
.5

28
.1

27
.3

18
 6

21

H
ig

he
st

 e
d

uc
at

io
na

l l
ev

el

 
 N

o 
ed

uc
at

io
n

63
.9

49
.9

49
.1

46
.9

44
.3

47
.7

32
 2

97

 
 P

rim
ar

y
23

.3
24

.2
22

.5
20

.0
15

.5
19

.2
13

 7
72

 
 S

ec
on

d
ar

y+
12

.8
25

.9
28

.4
33

.0
40

.1
33

.2
22

 6
10

H
us

b
an

d
/p

ar
tn

er
’s

 e
d

uc
at

io
na

l l
ev

el

 
 N

o 
ed

uc
at

io
n

55
.2

39
.9

41
.3

38
.9

36
.1

39
.6

25
 3

87

 
 P

rim
ar

y
24

.7
24

.3
20

.8
18

.8
14

.3
18

.1
12

 4
00

 
 S

ec
on

d
ar

y+
20

.1
35

.8
37

.8
42

.3
49

.6
42

.3
27

 5
43

P
la

ce
 o

f r
es

id
en

ce

 
 U

rb
an

31
.6

34
.7

26
.6

33
.0

34
.7

31
.9

22
 4

16

 
 R

ur
al

68
.4

65
.3

73
.4

67
.0

65
.3

68
.1

46
 2

63

E
m

p
lo

ym
en

t 
st

at
us

 
 E

m
p

lo
ye

d
64

.5
63

.6
64

.7
69

.2
68

.2
66

.9
45

 9
67

 
 U

ne
m

p
lo

ye
d

35
.5

36
.4

35
.3

30
.8

31
.8

33
.1

22
 4

94

P
at

er
na

l e
m

p
lo

ym
en

t 
st

at
us

 
 E

m
p

lo
ye

d
98

.8
99

.6
98

.8
98

.5
96

.8
97

.9
64

 8
53

 
 U

ne
m

p
lo

ye
d

1.
2

0.
4

1.
2

1.
5

3.
2

2.
1

12
87

S
ex

 o
f h

ou
se

ho
ld

 h
ea

d

 
 M

al
e

93
.3

90
.6

89
.8

88
.9

89
.5

89
.8

61
 4

89

 
 Fe

m
al

e
6.

7
9.

4
10

.2
11

.1
10

.5
10

.2
71

90

M
ar

ita
l s

ta
tu

s

 
 N

ev
er

 m
ar

rie
d

0.
8

2.
6

2.
5

2.
6

2.
8

2.
5

17
50

 
 Li

vi
ng

 w
ith

 s
ex

ua
l p

ar
tn

er
95

.9
93

.4
94

.5
94

.3
93

.7
94

.2
64

 6
26

 
 Fo

rm
er

ly
 m

ar
rie

d
3.

3
4.

1
3.

0
3.

1
3.

5
3.

3
23

02

M
ed

ia
 a

cc
es

s

 
 N

o
na

39
.3

46
.4

54
.0

59
.7

53
.8

33
 2

34

 
 Ye

s
na

60
.7

53
.6

46
.0

40
.3

46
.2

30
 2

70

W
ea

lth
 in

d
ex

C
on

tin
ue

d



5Fagbamigbe AF, Oyedele OK. BMJ Open 2022;12:e051791. doi:10.1136/bmjopen-2021-051791

Open access

C
ha

ra
ct

er
is

ti
cs

19
90

 (%
)

20
03

 (%
)

20
08

 (%
)

20
13

 (%
)

20
18

 (%
)

To
ta

l (
%

)
S

am
p

le
 (n

)

 
 P

oo
re

st
22

.6
22

.7
26

.4
22

.7
23

.6
24

.1
16

 0
30

 
 P

oo
re

r
22

.6
21

.5
23

.4
23

.0
22

.7
22

.9
15

 5
48

 
 M

id
d

le
13

.9
20

.3
19

.6
19

.9
21

.0
19

.9
13

 5
81

 
 R

ic
he

r
18

.0
18

.8
17

.0
18

.6
18

.1
17

.9
12

 5
17

 
 R

ic
he

st
22

.8
16

.7
13

.8
15

.8
14

.5
15

.2
11

 0
03

N
o 

of
 A

N
C

 v
is

its
 d

ur
in

g 
p

re
gn

an
cy

 
 N

on
e 

(0
)

39
.4

33
.9

39
.1

34
.5

25
.0

31
.9

21
 9

57

 
 In

ad
eq

ua
te

 (l
es

s 
th

an
 4

)
10

.9
14

.4
10

.9
12

.6
17

.5
14

.2
92

80

 
 A

d
eq

ua
te

 (f
ou

r 
or

 m
or

e)
49

.7
51

.6
49

.9
53

.0
57

.6
53

.9
37

 0
75

R
el

ig
io

n

 
 Is

la
m

58
.8

60
.4

55
.2

58
.9

58
.4

57
.7

38
 9

83

 
 C

hr
is

tia
ni

ty
37

.3
37

.9
42

.3
39

.6
40

.8
40

.7
28

 4
56

 
 O

th
er

s
3.

9
1.

7
2.

5
1.

4
0.

8
1.

6
12

37

Tr
ib

e/
et

hn
ic

 g
ro

up

 
 H

au
sa

/F
ul

an
i

na
40

.0
36

.6
40

.5
40

.5
39

.3
24

 5
25

 
 Yo

ru
b

a
na

10
.9

11
.9

11
.6

10
.6

11
.2

73
73

 
 Ig

b
o

na
11

.6
10

.1
9.

8
12

.9
11

.4
72

06

 
 O

th
er

s
na

37
.6

41
.4

38
.1

36
.0

38
.1

24
 6

83

A
 p

er
so

n 
w

ho
 u

su
al

ly
 d

ec
id

es
 o

n 
re

sp
on

d
en

t’s
 h

ea
lth

ca
re

 
 R

es
p

on
d

en
t

na
13

.8
7.

6
5.

2
8.

9
8.

1
47

04

 
 B

ot
h

na
10

.6
33

.5
31

.1
31

.7
31

.2
18

 4
94

 
 S

p
ou

se
 a

lo
ne

na
75

.6
58

.9
63

.7
59

.3
60

.7
36

 5
42

G
et

tin
g 

m
ed

ic
al

 h
el

p
 fo

r 
se

lf:
 d

is
ta

nc
e 

to
 a

 h
ea

lth
 fa

ci
lit

y

 
 N

o 
p

ro
b

le
m

na
73

.9
59

.4
67

.5
69

.7
66

.4
42

 5
57

 
 B

ig
 p

ro
b

le
m

na
26

.1
40

.6
32

.5
30

.3
33

.6
21

 0
63

G
et

tin
g 

m
ed

ic
al

 h
el

p
 fo

r 
se

lf:
 g

et
tin

g 
p

er
m

is
si

on
 t

o 
go

 
 N

o 
p

ro
b

le
m

na
89

.5
84

.4
88

.3
87

.7
86

.9
55

 3
13

 
 B

ig
 p

ro
b

le
m

na
10

.5
15

.6
11

.7
12

.3
13

.1
82

83

W
an

te
d

 t
he

 la
st

- c
hi

ld

 
 W

an
te

d
 t

he
n

87
.4

84
.8

89
.6

90
.3

87
.8

88
.6

60
 3

31

 
 W

an
te

d
 la

te
r

9.
7

9.
6

5.
6

7.
6

8.
8

7.
8

55
54

 
 W

an
te

d
 n

o 
m

or
e

2.
9

5.
6

4.
8

2.
1

3.
5

3.
7

25
34

Ta
b

le
 1

 
C

on
tin

ue
d

C
on

tin
ue

d



6 Fagbamigbe AF, Oyedele OK. BMJ Open 2022;12:e051791. doi:10.1136/bmjopen-2021-051791

Open access 

C
ha

ra
ct

er
is

ti
cs

19
90

 (%
)

20
03

 (%
)

20
08

 (%
)

20
13

 (%
)

20
18

 (%
)

To
ta

l (
%

)
S

am
p

le
 (n

)

Ye
ar

s 
liv

ed
 in

 a
 p

la
ce

 o
f r

es
id

en
ce

/m
ob

ili
ty

 
 M

or
e 

th
an

 5
 y

ea
rs

88
.9

79
.5

74
.2

83
.8

80
.7

na
38

 8
54

 
 0–

4 
ye

ar
s

11
.1

20
.5

25
.8

16
.2

19
.3

na
96

26

C
ov

er
ed

 b
y 

he
al

th
 in

su
ra

nc
e

 
 N

o
na

N
a

98
.7

98
.3

97
.8

98
.2

58
 7

46

 
 Ye

s
na

N
a

1.
3

1.
7

2.
2

1.
8

11
03

B
irt

h 
or

d
er

 
 1

16
.4

19
.2

17
.0

17
.7

17
.0

17
.2

11
 9

40

 
 2

15
.9

15
.2

16
.3

16
.1

17
.3

16
.6

11
 3

47

 
 3

14
.3

13
.8

15
.0

14
.7

15
.2

14
.9

10
 2

25

 
 4

12
.9

12
.6

13
.2

13
.1

13
.4

13
.2

90
40

 
 5

40
.4

39
.2

38
.6

38
.4

37
.1

38
.1

26
 1

27

B
irt

h 
in

te
rv

al

 
 Fi

rs
t 

b
irt

h
16

.5
19

.3
17

.0
17

.8
17

.0
17

.2
11

 9
40

 
 <

36
 m

on
th

s
49

.7
46

.8
47

.6
46

.8
47

.9
47

.7
32

 6
30

 
 36

+
 m

on
th

s
33

.8
33

.9
35

.4
35

.4
35

.1
35

.1
23

 9
86

S
ta

te
s 

ru
ra

l p
op

ul
at

io
n 

p
er

ce
nt

ag
e

 
 Lo

w
34

.1
27

.0
27

.3
26

.7
28

.3
28

.1
19

 8
56

 
 H

ig
h

65
.9

73
.0

72
.7

73
.3

71
.7

71
.9

48
 8

23

C
om

m
un

ity
 p

ov
er

ty
 le

ve
l

 
 Lo

w
58

.4
44

.9
43

.5
38

.8
62

.0
52

.0
33

 8
30

 
 H

ig
h

41
.6

55
.1

56
.5

61
.2

38
.0

48
.0

34
 8

49

C
om

m
un

ity
 il

lit
er

ac
y 

le
ve

l

 
 Lo

w
30

.8
46

.2
45

.2
38

.9
67

.2
53

.0
33

 9
01

 
 H

ig
h

69
.2

53
.8

54
.8

61
.1

32
.8

47
.0

34
 7

78

C
om

m
un

ity
 u

ne
m

p
lo

ym
en

t

 
 Lo

w
34

.6
20

.3
40

.6
42

.2
72

.1
53

.6
33

 9
14

 
 H

ig
h

65
.4

79
.7

59
.4

57
.8

27
.9

46
.4

34
 7

65

C
om

m
un

ity
 m

ed
ia

 a
cc

es
s

 
 Lo

w
91

.2
45

.9
42

.6
34

.9
57

.7
51

.4
33

 7
50

 
 H

ig
h

8.
8

54
.1

57
.4

65
.1

42
.3

48
.6

34
 9

29

C
om

m
un

ity
 s

oc
ia

le
co

no
m

ic
 s

ta
tu

s 
d

is
ad

va
nt

ag
e

Ta
b

le
 1

 
C

on
tin

ue
d

C
on

tin
ue

d



7Fagbamigbe AF, Oyedele OK. BMJ Open 2022;12:e051791. doi:10.1136/bmjopen-2021-051791

Open access

ordinal exposure variable.36 The χ2 analysis of trend and 
Rao- Scot χ2,37 38 were used to determine if there are any 
significant changes or not at alpha (α)=0.05. We found no 
difference between the conclusions from the χ2 for trend 
and the Rao- Scot χ2. MDA was employed to decompose 
changes in SBA use between 2003 and 2018. The MDA 
presents an opportunity to decompose what contributes 
to changes over two time points or among two mutually 
exclusive groups. We excluded 1990 from the MDA and 
considered 2003–2018, to allow full comparison across 
the current 36 states in Nigeria. In the MDA, respondents’ 
SBA use is the response variable with outcomes in 2003 as 
one ‘group’ and 2018 as another ‘group’ while predictor 
effects were partitioned into differences in characteristics 
or endowment and differences in the effects or coeffi-
cients in the regression decomposition.39 This is to iden-
tify the root of the changes in the utilisation of SBA in the 
last one and half decades (2003–2018) and evaluate how 
SBA use responds to changes in women characteristics. 
Data management and analysis were conducted using 
Stata V.16.0. Survey design was considered in the analysis 
due to sample disproportionality and was managed by 
probability weights. Hence, we applied the sample weight 
(SW) using the weighting factors included in the NDHS 
data and adjusted for the complex survey design (that 
incorporate the sample weighting, clustering, and stratifi-
cation) through the ‘svy’ analysis on Stata to account for 
unequal population sizes. Test of statistical significance 
was carried out at 5% level of significance (95% confi-
dence level) in all the statistical analysis. We computed 
and applied the year- women weight (YWW) to the anal-
ysis to reflect the differences in population sizes of the 
women in each survey year. The YWW is the product 
of SW (provided in the NDHS data) and year- specific 
weight (YSW). We computed the YSW as the number of 
sampled women aged 15–49 years divided by the popula-
tion of women aged 15–49 years for each year as earlier 
reported.40 We controlled for multicollinearity using the 
‘colin’ command in Stata and the variance inflation factor 
(VIF) was evaluated. The mean VIF was 1.97.

The MDA
MDA technique is useful in decomposing changes or 
group differences in statistics such as; mean, proportion, 
and count in linear, logit and count multivariate models 
into characteristic and coefficient functions, respec-
tively.41 The approach is an improvement of the Oaxaca- 
Blinder decomposition.42 43 It has been extended to 
non- linear models including logit and probit models.44 45 
The main purpose of MDA is to determine explanatory 
variables attributed to changing composition or effects, 
especially in trends spanning overtime to explain the 
root cause of those changes.46–48 In this study, the options 
offered in multivariate decomposition were applied to 
construct a normalised decomposition towards limiting 
the bias associated with the choice of reference categories 
(the identification problem). MDA automatically deter-
mine the high- outcome group (SBA used) and reference C
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the low- outcome group (SBA not used) in the analysis 
of group variables (dummy) which was set for ANOVA 
normalisation, such that the coefficients of the multivar-
iate (logistic) regression for all the level of the categories 
approximately sum to zero.39 The decomposition or stan-
dardisation of the difference in the first moment (1. e 
proportion using SBA) was based on logit model and is 
thus a function of a linear combination of the predictors 
and the regression (logistic) coefficients and can be in 
general, additively decomposed into:

 Y = F(Xβ)  (1)

 YP − Y1−P = F(XPβp) − F(X1−Pβ1−P)  (2)

 YP − Y1−P ≡
{

F(XPβp) − F(X1−PβP)
}

+
{

F(X1−Pβp) − F(X1−Pβ1−P)
}
 

 (3)

Where Y is the n x 1 vector of the dependent variable 
0≤p≤1, X is the n x k matrices of the independent varia-
bles and β is the k x 1 vector of the regression coefficients 
in (1). The difference in the proportion of respondents 
using and not using SBA was decomposed in (2). In (3) 
the component {F ( XPβP ) – F ( X1−PβP )} refers to the 
differential attributable to differences in characteristics 
or endowment (explained component) while {F ( X1−PβP

 ) – F ( X1−Pβ1−P )} refers to the differential attributable 
to differences in coefficients or effects (unexplained 
component).  YP  denotes the proportion of mothers who 
used SBA (comparison group) while subscript denotes 
the proportion of mothers who did not utilise SBA (refer-
ence group).

RESULTS
Characteristics of the studied women population
Table 1 shows the distribution of the sampled women. 
Nearly half (46.8%) of the respondents were aged 25–34 
years. Around two- thirds of women have no education 
in the 1990 survey and it reduced to 44.3% in the 2018 
survey. The proportion of partners without formal educa-
tion decreased from 55.2% to 36.1% from the 1990 to 
2018 surveys respectively. In all, about two- thirds (68.1%) 
of respondents reside in rural areas. Similarly, two- thirds 
(66.9%) of respondents were employed at the time of 
all the surveys. Most (94.2%) of respondents lives with a 
sexual partner over the five- survey period and the highest 
decline was between 1990 (95.9%) and 2003 (93.4%). 
Two- fifths (60.7%) of women have access to media in the 
2003 survey but it declined to 40.3% in 2018. Also, most 
(47.7%) of respondents have less than 36 months’ birth 
interval. Low or high community poverty, illiteracy level, 
unemployment and media assessment were different 
among women.

Trends and bivariate analysis of SBA utilisation in Nigeria
Table 2 shows the prevalence, percentage change, and 
significance in the trend in SBA use by maternal charac-
teristics over the study periods. The overall weighted prev-
alence of SBA use in 1990, 2003, 2008, 2013 and 2018 were 
32.0%, 37.9%, 33.9%, 36.6% and 42.4%, respectively. The C
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use of SBA increased by 18.4% between 1990 and 2003, 
decreased by 10.6% between 2003 and 2008, increased 
again by 8.0% between 2008 and 2013, and further by 
15.8% between 2013 and 2018. In all, SBA use increased 
by 33% between 1990 and 2018 compared with only 12% 
between 2003 and 2018. These changes were significant 
over the studied period. Trends in SBA use were signifi-
cant with all women characteristics considered.

Major significant changes were observed across 
maternal characteristics such as; respondent age, part-
ner’s educational level, place of residence, mobility and 
birth interval, marital and socioeconomic status among 
other factors presented in table 2. There is a significant 
trend in SBA use over the intervals in all the geopolit-
ical zone except in the south- south. Similarly, there was a 
significant trend in SBA use when both respondent and 
spouse decide on respondent healthcare and insignif-
icant when either respondent or spouse decides alone. 
Also, there are significant trends in SBA use when moth-
er’s ANC visits are adequate.

Subnational analysis of SBA use across states
Table 3 shows the prevalence and trend of SBA use in 
the states of Nigeria. Overall, the highest SBA use was in 
Osun (90.2%), Imo (87.3%) and Abia (84.1%) while the 
lowest use of SBA was in Kebbi (6.0%), Zamfara (6.5%) 
and Sokoto (6.6%). Between 2003 and 2018, SBA use 
reduced by 39.8% in Yobe, 34.4% in Niger, and 33.7% 
in Borno but increased by 2188.9% in Jigawa, 627.3% in 
Zamfara, and 3148% in Sokoto. There was no appreciable 
change in Lagos, Kebbi, Abia and Imo over the period.

Multivariate decomposition of SBA used from 2003 to 2018
The decomposition of the change in SBA utilisation 
between 2003 and 2018 revealed that 11.5% of the overall 
percentage change can be attributed to differences in 
characteristics effects (explained/endowment compo-
nent) while the remaining 88.5% is due to differences 
in coefficient effects (unexplained/coefficient compo-
nent). In general, increase in SBA use from 2003 to 2018 
is more attributed to the difference in characteristics 
effect (behavioural changes) than the changes in compo-
sitional factors among women respondents. However, the 
most significant contributions to change in SBA utilisa-
tion based on the compositional factors, was observed in 
who decides on women healthcare utilisation. Compared 
with the utilisation when spouses alone made the deci-
sions, there was a 61.3% increment in SBA utilisation 
between 2003 and 2018 when such decisions were made 
by the respondents alone. Also, residing in the states with 
a high rural population percentage contributed 88% to 
changes in the utilisation of SBA as shown in table 4. 
Women and partners’ educational levels however contrib-
uted significant change to SBA use through primary and 
secondary/tertiary attainment respectively. While the 
SBA use was reduced by the educational attainment of 
the respondents, it nonetheless increased with higher 
educational attainment among the spouses. Though at a 

low proportion, maternal age and religion also contrib-
uted significantly to the positive change in SBA use.

Based on the coefficient effect, a significant impact on 
the observed positive change in SBA use was also observed 
when household heads are males. Factors including part-
ner’s education and distance to healthcare providers also 
showed a significant effect on the positive change in SBA 
use (table 4).

State-level decomposition analysis
In all, there were significant increments in SBA use between 
2003 and 2018 in FCT, Jigawa, Sokoto, Zamfara, Ekiti, Edo, 
Ogun, Benue, Ondo, Enugu, Nasarawa and Bauchi states. 
There was a significant decrease in SBA use between 2003 
and 2018 in Yobe, Borno and Niger states. Other states had 
insignificant changes over the period. Due to insufficient 
sample sizes, FCT, Jigawa, Sokoto and Zamfara states with a 
significant increase in SBA utilisation were excluded from 
the state- level decomposition analysis.

Decomposition analysis of factors associated with increase in 
SBA use among states
As shown in figure 2, the contributors to the increased 
changes in SBA use are mostly household wealth index, 
neighbourhood SES disadvantage, tribe, decision- takers 
on women healthcare utilisation and women educational 
attainment. The household wealth index contributed 
mostly to the increment recorded between 2003 and 2018 
in SBA use with 93% in Ogun and 55% in Enugu, 27% in 
Ondo and 16% in Nasarawa. This was followed by neigh-
bourhood SES disadvantage which contributed 58% to 
the increments in Ogun, 38% in Ondo, 27% in Benue 
and 25% in Ekiti.

Decomposition analysis of factors associated with decreased 
in SBA use among states
The decomposition analysis of the factors contributing 
to the reduction in SBA use between 2003 and 2018 is 
shown in figure 3. In Yobe, differences in household 
wealth index contributed mostly (79%) to the changes 
in SBA use followed by whether or not the pregnancy was 
wanted as of the time of its conception (14%). Having 
problem with distance to healthcare centres was the 
greatest contributor to the reduction in SBA use during 
the period (29.2%), followed by the place of residence 
(19%), having a problem getting permission to go to 
healthcare (17%) in Niger and the person who decide 
healthcare utilisation (13%) while ANC use (54%) and 
media access (17%) were the greatest contributors to the 
differences in SBA use in Borno.

DISCUSSION
The integral focus of this study is to evaluate levels, trends 
and identify factors that drive the changes in SBA use 
over the years. We applied MDA to assess the contribu-
tions of the key factors to the changes in SBAs utilisation 
over time.
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Two- fifths of women used SBA in the last three decades 
in Nigeria. We found that SBA use has increased gener-
ally by 33% between 1990 and 2018, but the increase 
was not steady during the earlier part of the interval. 
However, a percentage increase of 12% in SBA use was 
observed between 2003 and 2018. It is worth noting 
that a 16% increase in SBA use was recorded in the last 
5 years of the interval studied compared with only 6% 
upward trends between 2003 and 2013 reported in a 
previous study in Nigeria.4 The increase can be credited 
to various capacity- building programmes and govern-
ment involvement in healthcare funding as well as the 
support of non- governmental organisation that have 
hitherto strengthened the community healthcare system 
and enhanced women empowerment schemes.9 49 None-
theless, the overall 12% increase in SBA use between 2003 
and 2018 translated to less than 1% increment every year. 
At this rate, efforts modelled towards the realisation of 
SDG will be weakened and Nigeria may not achieve the 
SDG goal on health for all.

The factors contributing to SBA use over the studied 
period include demographic/cultural/societal factors, 
perceived health benefits, corporal convenience, and 
economic factors. Nonetheless, trends in SBA use were 
insignificant among women from female- headed house-
holds but significant in male- headed households. This 
was in agreement with the findings of a study in northern 
Nigeria27 but in consonance with another study in 
southern Nigeria.14

Similarly, trends in SBA use were insignificant at 
higher birth orders but significant for lower birth orders. 
Trends in SBA use was also significant among women 
with adequate ANC visit and when both respondent and 
spouse decide on the woman’s healthcare. The rela-
tionship between women’s ANC and SBA utilisation has 
been documented.7 Whereas, an insignificant trend was 
found when women’s ANC visit is inadequate and when 
a spouse decides on healthcare alone. All regions other 
than south- south, other tribes apart from Hausa/Fulani, 
Igbo and Yoruba and other religions apart from Islam 
and Christianity did not have significant linear trends in 
SBA changes.

We employed the MDA to determine the contribution 
of individual women characteristics marked in the bivar-
iate analysis of changes in the SBA use. Over 1/10th, 
(11.5%) of the changes in SBA use was due to character-
istics component while nearly 9/10th (88.5%) of those 
changes in SBA use were attributed to coefficient effect 
component, which implies that policies that strengthens 
SBA use in addition to quality childbirth services could 
ultimately increase SBA use by nearly nine times more 
than relying on the basic existing healthcare system func-
tion. The major compositional contributor to changes 
in SBA utilisation was among the women who make 
decisions about respondents’ healthcare utilisation as 
it contributed a substantial 61% to increment in SBA 
use between 2003 and 2018. This is a signal that preg-
nant women are in the best position to decide on their S
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Table 4 Decomposition of change in utilisation of SBA in Nigeria from 2003 to 2018

Characteristics

Difference due to characteristics (E) Difference due to coefficients (C)

Coefficient P value Per cent coefficient P value Per cent

Respondent’s age

  15–24 Ref

  25–34 0.0000 0.037 0.1 −0.0003 0.969 −0.6

  35–49 0.0006 0.008 1.3 −0.0031 0.495 −7.0

Highest educational level

  No education Ref

  Primary −0.0027 0.000 −6.2 −0.0015 0.641 −3.4

  Secondary+ 0.0097 0.000 21.9 −0.0057 0.156 −13.1

Husband/partner’s education level

  No education Ref

  Primary −0.0027 0.004 −6.0 0.0089 0.024 20.2

  Secondary+ 0.0059 0.000 13.3 0.0083 0.134 18.8

Employment status

  Employed −0.0001 0.655 −0.1 0.0080 0.624 18.2

Sex of household head

  Male 0.0000 0.525 0.0125 0.518 28.3

Media access

  No −0.0058 0.000 −13.1 −0.0082 0.087 −18.6

Wealth index

  Poorest −0.0014 0.000 −3.2 −0.0028 0.610 −6.3

  Poorer −0.0026 0.000 −5.9 −0.0064 0.153 −14.6

  Middle −0.0003 0.000 −0.7 −0.0002 0.958 −0.5

  Richer 0.0005 0.000 1.1 −0.0010 0.765 −2.2

  Richest Ref

No of ANC visits during pregnancy

  None (0) Ref

  Inadequate (less than 4) 0.0050 0.000 11.5 −0.0038 0.138 −8.7

  Adequate (four or more) 0.0127 0.000 28.9 −0.0127 0.126 −28.8

Religion

  Islam Ref

  Christianity 0.0004 0.000 0.9 −0.0131 0.027 −29.7

  Others 0.0006 0.042 1.4 0.0004 0.656 0.8

Tribe/Ethnic group

  Hausa/Fulani Ref

  Yoruba −0.0002 0.000 −0.4 −0.0010 0.691 −2.3

  Igbo 0.0010 0.000 2.2 −0.0075 0.020 −17.2

  Others −0.0013 0.000 −2.9 −0.0053 0.347 −12.1

A person who usually decides on 
respondent’s healthcare

  Spouse alone Ref

  Both −0.0023 0.166 −5.1 0.0007 0.756 1.5

  Respondent alone 0.0008 0.538 1.8 0.0270 0.029 61.3

Distance to HC is a big problem

  Yes −0.0006 0.023 −1.3 0.0112 0.004 25.4

Getting permission to go to HC is a big 
problem

Continued
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healthcare utilisation. Whether distance to healthcare 
was a big problem for the respondents or not also contrib-
uted to the explained changes in SBA use. Women’s use 
of SBAs was not motivated by long- distance healthcare 
facilities. On the contrary, the closeness of health facili-
ties, especially, the facilities with SBA have increased SBA 
use over the studied periods. This finding corroborates 
the outcomes of earlier studies which reported that long 
distances prevent the use of SBA in Ogun state Nigeria 
and healthcare distance is a determinant of SBA use in 
northern Ghana.14 20 This positive development could be 
attributed to an upsurge in the number of health facili-
ties in Nigeria over the years. The increase in the number 
of health facilities could have reduced distances travelled 
to access skill delivery services. Unsurprisingly, residing 
in states with high rural population proportion however 
contributed a huge decrease to SBA use. This is due to 
poor household social- economic class, low patronage/
lack of healthcare centres, low educational level and 
preference for use of traditional births attendants among 

other factors associated with barriers to use of SBA among 
rural community dwellers.19 27 43

Spouses with at least primary education contributed to 
change in SBA use, respondents, and spouses’ educational 
level however both contributed significantly to changes 
in SBA use. Adequacy of ANC visits contributed to a 
positive significant change in SBA use. This is a pointer 
to the fact that, for SBA use, pregnant women must be 
enrolled and kept in the continuum of care. Even though 
at low proportion, religion and family mobility contrib-
uted to change in SBA use respectively. Tribe and birth 
order contributed both positively and negatively to the 
significant change in SBA use. Impact of education, ANC 
visit, ethnicity, and religion has also been reported as an 
important set of contributors to SBA use.4 19–22

We further decomposed the characteristics that 
contribute to SBA use at the state level. The highest SBA 
use was found among the Southern states with at least 4 
of every 5 women using an SBA during the most recent 
childbirth in Osun, Imo, and Abia compared with barely 

Characteristics

Difference due to characteristics (E) Difference due to coefficients (C)

Coefficient P value Per cent coefficient P value Per cent

  Yes −0.0002 0.139 −0.4 −0.0003 0.910 −0.7

Wanted the last- child

  Wanted then Ref

  Wanted later 0.0002 0.298 0.4 −0.0016 0.336 −3.6

  Wanted no more −0.0001 0.468 −0.2 −0.0007 0.528 −1.5

Family mobility

  Mobile (<5 years) −0.0017 0.000 −3.9 0.0042 0.149 9.5

  Birth Interval

  First birth Ref

  <36 months −0.0006 0.000 −1.3 0.0109 0.185 24.7

  36+ months 0.0001 0.001 0.2 0.0048 0.466 10.9

Place of residence

  Rural −0.0001 0.002 −0.3 0.0004 0.962 0.9

States rural population percentage

  Low Ref

  High 0.0009 0.000 2.0 −0.0388 0.002 −88.1

Community socioeconomic status 
disadvantage

  Least disadvantage −0.0105 0.000 −23.9 0.0007 0.425 1.5

  Less disadvantage 0.0002 0.481 0.4 −0.0019 0.637 −4.4

  Disadvantage 0.0005 0.639 1.2 −0.0026 0.619 −5.9

  More disadvantage −0.0008 0.080 −1.9 0.0063 0.111 14.3

  Most disadvantage Ref

Constant 0.0534 0.244 121.3

  E 0.0051 0.138 11.5 0.0390 0.000 88.5

  R −0.0529 0.000

ANC, antenatal care; HC, healthcare; SBA, skilled birth attendants.

Table 4 Continued
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one SBA user in every 5 women in Kebbi, Zamfara and 
Sokoto. We found significant increments in SBA use in 
FCT, Jigawa, Sokoto, Zamfara, Ekiti, Edo, Ogun, Benue, 
Ondo, Enugu, Nasarawa and Bauchi states. On trends, 
SBA use reduced by 40% in Yobe, 34% in both Niger and 
Borno between 2003 and 2018. However, the greatest 
increment during the same period was in the north, 
with Jigawa recording over 2000%, Zamfara over 600% 
and over 300% increase in Sokoto. There was a signifi-
cant decrease in SBA use between 2003 and 2018 in Yobe, 

Borno and Niger states. There are needs for the states 
with negative changes to benchmark what is been done 
right in the state with high prevalence, and high increase 
in SBA use.

Household wealth index contributed most to the rise 
in SBA use in Ogun, Enugu, Ondo, and Nasarawa states. 
Differences in community socioeconomic status disadvan-
tage also contributed to an increase in SBA use in Ogun, 
Ondo, Benue and Ekiti. Fall in SBA use was however 
stimulated by long- distance to healthcare in Niger, 
tribe/ethnicity in Borno, and place of residence in Yobe 
states. The effect of household wealth status differences 
observed in our study is in agreement with the outcome 
of the study on the practice of SBAs in Bangladesh.50

CONCLUSIONS
With only a 12% increment over 15 years, progress made 
in SBA use in Nigeria is both low and slow. Overall, nine 
in a tenth of the changes in SBA was due to the coeffi-
cient’s component. Women’s sociodemographic, health, 
economic and corporal factors are significantly associ-
ated with an increase and decrease in SBA use over the 
studied period. Women’s ability to decide on their health-
care utilisation alone contributed mostly to an increase in 
SBA use while residing in states with a high rural popula-
tion decreased SBA use most. Women/partners’ educa-
tion and ANC adequacy contributed to a rise in SBA use 
while tribe, place of residence and distance to healthcare 
contributed to a fall in SBA use in northern states. House-
hold wealth however contributed to an increase in SBA 
use in some states.

Recommendations
Based on our findings, we recommend the implementa-
tion of interventions that could increase the use of SBAs. 
Our findings suggested that a multisectoral approach 
will yield the desired change as there are urgent needs to 
accelerate SBA progress towards 100% utilisation. More-
over, the northern sub nationals where poor SBA persists, 
need to emulate southern states on what works and what 
doesn’t work. Maternal health programmers should 
rekindle their commitment towards eliminating barriers 
to SBA use and adopt interventions focusing on strength-
ening the capacity of women in healthcare autonomy and 
education. There is also a need for healthcare capacity 
development to increase access to trained and qualified 
SBAs and other professional health workers especially in 
rural communities. Further study on contextual analysis 
of respondents and spouse decision making regarding 
the use of SBA is essential to the development of inter-
ventional strategies.
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