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ABSTRACT

Objectives: Globally, there has been a considerable decline in under-five mortality in the past years.
However, it remains a critical issue among low- and middle-income countries, especially in sub-Saharan
Africa. In Ghana, under-five mortality is a critical public health issue that requires national interventions.
In the present study, we examined the trends of under-five mortality in Ghana from 1993 to 2014.
Methods: Using the World Health Organization's Health Equity Assessment Toolkit, we analyzed data
from the 1993—2014 Ghana Demographic and Health surveys. We disaggregated the under-five mortality
rate by five equity stratifiers: wealth index, education, sex, place, and region of residence. We measured
the inequality through summary measures, namely difference, population attributable risk, ratio and
population attributable fraction.
Results: In 1993, under-five mortality among children in poor households (172.90, uncertainty intervals
[Uls = 153.21—194.53]) was more than twice the proportion of children from the richest households who
died before their 5th birthday (74.96; Ul = 60.31—92.81) and this trend continued until 2008. However,
in 2014, the poorest had the lowest rate (30.91, Ul = 78.70—104.80). Children of women with no formal
education consistently recorded the highest burden of under-five mortality. Although in 2014 the gap
appeared to have narrowed, children of mothers with no formal education record the highest under-five
mortality rate (91.61; Ul = 79.73—105.07) compared with those with secondary or higher education
(54.34; Ul = 46.24—63.77). Under-five mortality was higher among rural residents throughout the years.
Men repeatedly had the greatest share of under-five mortality with the highest prevalence occurring in
1993 (137.52; Ul = 123.51—-152.85) and the lowest occurring in 2014 (77.40; Ul = 69.15—86.54). The
Northern region consistently accounted for the greatest proportion of under-five mortality.
Conclusion: Ghana has experienced a decline in under-five mortality from 1993 to 2014. Context-specific
appropriate interventions are necessary for various disadvantaged sub-populations with risks of health
disparities.
© 2021 The Author(s). Published by Elsevier Ltd on behalf of The Royal Society for Public Health. This is
an open access article under the CC BY license (http://creativecommons.org/licenses/by/4.0/).
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Introduction

Globally, there has been a considerable decline in under-five
mortality over the past few years. However, it remains a critical
issue among low- and middle-income countries (LMICs), espe-
cially in sub-Saharan Africa (SSA), where the rates have been
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deaths per 1000 live births in the 1990s.> Differences exist in this
reduction across countries. However, the Sustainable Develop-
ment Goal three (SDG 3) targets two aims at reducing the rates of
under-five mortality to 25 or fewer deaths per 1000 live births by
the year 2030.°7°

There has been a significant reduction in global under-five
mortality, but the rate is still high in SSA. In SSA, the U5SMR
was 78 deaths per 1000 live births in 2018.> This means that one
of every 13 under-five children in SSA died before their fifth
birthday.> Ghana's USMR declined from 110 deaths per 1000 live
births in 1993 to 70 deaths per 1000 live births in 2014.°
However, this decline failed to meet the target action set in
Ghana by Under-Five Child Health Policy 2007—2015 that aimed
at reducing under-five mortality to 40 deaths per 1000 live
births by 2015.°

U5MR has received scholarly attention in the past two decades in
SSA and Ghana."”~'° The focus of previous studies from Ghana on
U5MR was on predictive modelling and identification of relevant
correlates."””~'° These studies have identified the following socio-
economic, demographic and biological factors as significant pre-
dictors of USMR: child age and sex, maternal age and education, place
and region of residence, household level factors such as wealth index,
sources of drinking water and type of toilet facilities."”'° From these
studies, the correlates that consistently explained the variability in
U5MR were gender of the child, urban-rural residence, household
wealth quantile, maternal education and region of residence."’~'°
Given that modifying the effects of these variables on USMR may
lead to significant reduction, development partners, NGOs, and the
government of Ghana invest in policies and programs to reduce the
risk conditions. Given the limited resources that are available, it is
important to know the sub-population that has the highest burden of
U5MR and equitably distribute the resources to reduce the burden.
However, studies that examined the inequalities in the determinant
of USMR are sparse. Therefore, the present study used the World
Health Organization's (WHO) Health Equity Assessment Toolkit
(HEAT) software to estimate and highlight the magnitude of in-
equalities in the following USMR determinants in Ghana from 1993
to 2014: gender of the child, maternal education, household wealth
quantile, urban-rural residence and region of residence. Findings
from this study will strengthen and inform appropriate national
strategies, interventions, programs and policies to reduce the burden
of under-five mortality in Ghana.

Methods
Description of data source

In this study, we used data from five rounds of the 6 Ghana
Demographic and Health Surveys (GDHSs) conducted in 1993,
1998, 2003, 2008 and 2014. The 2014 version is the most recent
GDHS data set. The Demographic and Health Surveys (DHSs) is
conducted across several LMICs across the globe by taking varied
information such as under-five mortality, child feeding practices
and contraceptive use from women aged 15—49 and their chil-
dren. The survey adopts a dual-stage sampling approach to select
the unit of analysis. The first stage involves the systematic se-
lection of clusters/enumeration areas within rural and urban
settings of Ghana. The next stage involves the selection of
households within the enumeration areas, selected at stage one.
All women and their children within the selected households are
deemed eligible to be part of the survey. A detailed description of
the survey methodologies can be found in the final reports.5'' 14
A total of 36,937 child-women pairs participated in this study.
Thus, 7194 in 1993, 6290 in 1998, 6991 in 2003, 5617 in 2008
and 10,937 in 2014.
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Variables

Dependent variable

The dependent variable was USMR which is defined as the
probability (expressed as a rate per 1000 live births) of a child dying
within the first five years of life.

Measures

U5MR was measured for the five-year periods by adopting four
(economic status, education, place of residence and region of resi-
dence) equity stratifiers. Economic status, a proxy measure using
wealth status, is captured by aggregating household assets and
computing it into five levels (poorest, poor, middle, rich, and rich-
est) with principal component analysis. The educational level of the
mother was measured as the highest level of education attained,
which was classified as no formal education, primary education,
and secondary and higher education. Place of residence was
captured as rural vs urban. Sex of the child was either male or fe-
male. Region of residence was made up of the then ten adminis-
trative regions of Ghana which included the Western, Central,
Greater Accra, Volta, Eastern, Ashanti, Brong Ahafo, Northern, Up-
per East and Upper West Region. Ghana currently has sixteen'®
administrative regions after recreating 6 new regions from the 10
previously existing regions. The new 16 regions are Oti, Brong
Ahafo, Bono East, Ahafo, North East, Savannah, Western North,
Western, Greater Accra, Central, Eastern, Upper East, Upper West,
Volta, Northern and the Ashanti Region.

Analysis

All the analyses were carried out with the 2019 updated version
of WHO's HEAT software (version 3.1) via the WHO Health Equity
Monitor database.'® This was carried out by following two major
steps. The first step involved the disaggregation of the USMR by the
four equity stratifiers for each of the survey years (refer Table 1).
The second step involved the assessment of inequality using four
principal summary measures. These are ratio (R), difference (D),
population attributable fraction (PAF) and population attributable
risk (PAR). The WHO has stipulated that relative and absolute
inequality measures may lead to different and sometimes con-
trasting conclusions. Therefore, failing to showcase these different
scenarios can potentially bias informed decisions, hence the
adoption of both absolute and relative summary measures (WHO,
2020). The segment of the equity stratifier with the highest burden
of under-five mortality across the four waves was chosen as the
reference. For economic status, education, and residence, D was
computed by subtracting USMR among children of poorest women
(quintile 1) from the U5MR prevalence among children of richest
women (quintile 5), no education group from the secondary/higher
education group, and rural minus urban group. The D for the region
variable was calculated as the region with the maximum preva-
lence of USMR minus the region with the minimum prevalence
across the respective survey waves. In computing R, it was calcu-
lated as the ratio of two different populations, i.e. R = Yhigh/Yiow. In
the case of a residence, R denoted a place of residence where Yhjgn
stood for urban and Yjew stood for the rural population. With ed-
ucation, Yhigh implied children of women with secondary or higher
education where Yjo, represented children of women with no ed-
ucation. For wealth quintile, Yhigh was the richest quintile whilst
Yiow Was the poorest quintile. In the same manner, Ypjgn repre-
sented males or females, depending on the category with the
highest prevalence in a particular survey. PAR was computed as the
difference between U5MR estimate for the reference subgroup,
yref, and the national average of USMR. In this study, yref referred
to the following to calculate USMR inequality for PAR: urban setting
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Table 1
Trends in under-five mortality rate, disaggregated across five inequality dimensions, 1993—2014.
Dimension 1993 (132.80) 1998 (109.92) 2003 (109.88) 2008 (84.13) 2014 (69.92)
N =7194 N = 6290 N = 6991 N = 5617 N =10,9,37
n R [UI] n R [UI] N R [UI] n R [UI] n R [UI]
Economic status
Q1 1453 156.2 3 [134.48—-180.77] 1739 134.98 [117.84—154.18] 1760 128.15[109.69—149.21] 1412 102.21 [86.53—120.36] 2470 30.91 [78.70—104.80]
Q2 1638 172.90 [153.21-194.53] 1327 120.83 [99.59—-145.86] 1581 104.37 [86.45—125.49] 1247 77.87 [63.07—-95.78] 2338 73.04 [61.38—86.71]
Q3 1548 138.69 [153.21-194.53] 1231 119.94 [100.35—142.74] 1419 111.84 [92.72—134.33] 1102 102.80 [81.85—128.37] 2229 60.74 [48.47—-75.87]
Q4 1355 104.20 [87.39—-123.80] 1093 98.85 [79.83—121.81] 1197 108.05 [89.35—130.08] 1031 67.02 [51.11-87.42] 2009 54.98 [43.54—69.20]
Q5 1199 74.96 [60.31-92.81] 899 46.34 [32.95-64.81] 1033 87.64 [67.26—113.43] 825 59.63 [42.42—-83.20] 1889 64.00 [49.28—82.73]
Education
No education 3232 165.68 [148.75—184.12] 2549 131.02 [116.03—147.61] 2952 125.72 [111.76—-141.15] 1951 102.15 [88.25—117.95] 3296 91.61 [79.73—-105.07]
Primary 3560 108.63 [97.90—120.38] 1288 112.33 [92.23—-136.16] 1536 121.13 [103.52—141.26] 1331 86.15 [69.63—106.13] 2206 72.55 [59.26—88.54]
Secondary+ 402 69.29 [46.45—102.17] 2452 85.78 [73.54—99.84] 2502 83.48 [70.20—99.02] 2335 67.23 [56.58—79.72] 5435 54.34 [46.24—63.77]
Place of residence
Rural 5226 149.18 [135.72—163.73] 4707 121.66 [110.40—133.89] 4657 118.64 [107.56—130.70] 3556 89.67 [78.61-102.10] 6099 74.36 [66.41—-83.18]
Urban 1968 89.89 [76.41-105.48] 1583 75.74 [62.41-91.63] 2334 92.61 [78.49—108.97] 2061 74.84 [62.41-89.50] 4838 64.23
55.01-74.87]
Sex
Female 3544 127.94 [115.44—141.57] 3097 106.41 [94.32—-119.85] 3402 108.10 [96.35—121.08] 2733 74.95 [64.64—86.75] 5363 62.13 [55.21-69.85]
Male 3650 137.52 [123.51-152.85] 3193 113.33 [101.98—125.76] 3589 111.60 [100.17—124.15] 2884 93.20 [80.94—107.09] 5574 77.40 [69.15—86.54]
Region
Western 624 131.80 [108.38—159.39] 772 110.04 [87.01-138.26] 678 110.21 [83.50—144.12] 545 63.74 [42.84-93.82] 1102 55.35[41.14—-74.09]
Central 696 128.03 [102.57—158.70] 783 141.64 [108.36—183.04] 580 89.11 [63.88—123.01] 544 108.18 [78.88—146.62] 1194 68.25 [53.34—86.95]
Greater Accra 634 100.20 [73.77—134.73] 672 63.57 [44.60—89.84] 722 73.74 [51.69—-104.17] 646 50.83 [33.66—76.08] 1671 47.85 [36.02—63.31]
Volta 762 116.35 [96.90—139.11 658 94.93 [71.52—124.99] 571 113.30 [90.20—141.40] 517 47.48 [28.53—-77.98] 869 61.88 [45.90—82.93]
Eastern 788 93.24 [71.14—121.31] 841 89.59 [70.98—112.49] 740 95.90 [73.30—124.54] 498 81.04 [52.97—122.05] 1042 69.00 [54.02—87.73]
Ashanti 1217 97.56 [79.56—119.10] 954 75.90 [58.56—97.84] 1354 116.56 [96.81—139.72] 1072 80.18 [62.22—102.76] 2047 79.09 [61.88—100.58]
Brong Ahafo 728 94.62 [77.11-115.60] 508 129.88 [94.20—176.43] 717 90.73 [70.94—115.35] 501 75.17 [52.82—105.94] 946 57.03 [44.94—-72.11]
Northern 929 236.97 [205.54—271.56] 446 170.09 [136.00—210.63] 952 154.76 [126.83—187.51] 816 138.65[119.11-160.82] 1307 109.06 [86.90—136.06]
Upper West 295 187.71 [133.12—257.99] 205 NR 246 NR 160 NR 450 72.93 [54.69—-96.63]
Upper East 520 180.11 [150.96—213.48] 447 154.71 [124.58—190.54] 430 78.97 [51.69—-118.82] 314 74.20 [53.85—-101.42] 306 90.12 [71.59—-112.86]

R, rate; Ul, uncertainty interval; NR, not reported — estimate is based on fewer than 250 unweighted person-years of exposure to the risk of death.
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for a place of residence, female for sex, secondary education for
education and richest subgroups for economic status. With this, (p):
PAR = yref-p with p being the national mean of USMR. Similarly,
PAF denoted the relative inequality dimension of PAR, and it was
derived as PAF = (PAR/n)*100. The greater absolute value of PAR
indicated a higher level of inequality while zero indicated the
absence of inequality. The change in USMR over time was examined
by referring to the 95% uncertainty intervals (UIs) of the different
survey years. When the Uls did not overlap, there was a statistically
significant difference in USMR between any two consecutive years.
If the Uls overlapped, then no inequality existed.

Ethical issues

We used publicly available data from the DHSs. Ethical pro-
cedures were the responsibility of the institutions that commis-
sioned, funded or managed the surveys. All DHS surveys were
approved by ICF international as well as an Institutional Review
Board in the respective country to ensure that the protocols com-
plied with the U.S. Department of Health and Human Services
regulations for the protection of human subjects. In Ghana, ethical
approvals for all the rounds of the GDHS are granted by the Ghana
Health Service and the Ethical Review Board of the Measure DHS.
Both written and verbal consent was obtained from all participants
before participating in the surveys, and the data were anonymised
before being public.

Results

Table 1 shows the trends in disaggregated USMR in Ghana
spanning from 1993 to 2014. Generally, there was a decline in
U5MR from 1993 to 2014. Specifically, USMR decreased from 109.9
per 1000 live births in 1993 to 69.9 per 1000 live births in 2014.
Analysis of USMR by economic status demonstrated an inverse
relationship from 1993 to 2008. Thus, in 1993, USMR among poor
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under-fives (172.90, Ul = 153.21—-194.53) was more than twice the
proportion of richest children who died before their 5th birthday
(74.96, Ul = 60.31-92.81), and this trend continued until 2008.
However, in 2014, the poorest had the lowest rate (30.91,
Ul = 78.70—104.80). Throughout the period, children of women
with no formal education recorded the highest rate of under-five
mortality. In the case of 1993, 165.68 (Ul = 148.75—184.12) USMR
occurred among children of women with no formal education
whilst 69.29 (Ul = 46.45—102.17) USMR was observed among
children of women with a secondary or higher level of education.

In 2014, 9161 (UI 79.73—105.07) and 54.34
(Ul = 46.24—63.77) USMR occurred among children of women
having no education and secondary/higher education, respectively.
The analysis also revealed that USMR was higher among rural
residents throughout the years. Nonetheless, the variation in 2014
was not wide.

Men persistently had the greatest share of USMR with the
highest prevalence occurring in 1993 (38.22; Ul = 35.68—40.82)
and the lowest occurring in 2014 (77.40, Ul = 69.15—86.54). In
terms of regional variations, the Northern region consistently
accounted for the greatest proportion of USMR. In 1993, 1998 and
2003, for instance, Northern region was leading with 236.97
(UI = 205.54—271.56), 170.09 (UI = 136.00—210.63), and 154.76
(UI = 126.83—187.51), respectively (Table 1).

Inequality indices estimates of the factors associated with USMR
prevalence, 1998—2014

We presented the indices of the inequality estimates of factors
associated with USMR in Table 2. Concerning economic status, only
the simple summary measures (D, R) showed significant inequality
in USMR. For instance, both D (81.27; 95% CI = 53.10—109.45) and R
(2.08; 95% CI 1.54—2.63) revealed substantial economic variation in
U5MR, and the same trend was noted across all the survey years
(1993—2014). The complex summary measures (PAF and PAR)

Table 2

Inequality indices estimates of the factors associated with under-five mortality rate, 1993—2014.
Dimension 1993 1998 2003 2008 2014

Est LB UB Est LB UB Est LB UB Est LB UB Est LB UB

Economic status
D 81.27 53.10 10945 88.65 64.69 112.61  40.52 1031 70.72 42.59 16.37 68.80 2.91 5-0.85 47.97
PAF -4360 -45.13 -4207 -5791 -60.67 -55.15 -2035 -2185 1886 —-29.19 -32.82 -2556 -8.16 -1097 -5.36
PAR -5794 -5998 -5591 -63.76 -66.79 -60.72 2240 -2404 -20.75 2458 -27.64 2153 -5.69 —7.64 -3.73
R 2.08 1.54 2.63 291 1.85 3.97 1.46 1.02 1.91 1.71 1.07 2.36 142 1.00 1.84
Education
D 96.36 63.85 12892 4523 24.74 65.73 42.24 21.73 62.75 34.92 16.17 53.67 37.27 21.92 52.62
PAF -4753 -50.79 -4427 -21.70 -2224 -21.16 -23.83 -2455 -2310 -19.81 -2141 -182 -21.52 -2285 -20.20
PAR —-62.77 -67.07 5846 -23.77 -2436 -23.18 -26.11 -2690 -2532 -1661 -1795 -1527 -1491 -15.83 -13.98
R 2.39 1.41 3.37 1.53 1.23 1.82 1.51 1.19 1.82 -1.52 1.18 1.86 1.69 133 2.04
Place of residence
D 59.29 39.16 79.42 45.92 27.25 64.59 26.04 6.96 45.11 14.83 -3.02 32.68 10.13 -2.82 23.08
PAF -3239 -3256 -3223 -31.21 -3268 -29.75 -1577 -1601 -1554 -11.15 -12.80 -9.49 -8.09 -9.49 —6.68
PAR -43.07 -4329 4285 3437 -3598 -32.76 -1734 -1760 -17.08 -9.39 -10.78 -8.00 —5.65 —6.63 —4.67
R 1.66 1.35 1.97 1.61 1.26 1.95 1.28 1.04 1.53 1.20 0.93 1.46 1.16 0.94 1.38
Sex
D 9.59 -10.02 29.20 6.92 -1048 2432 3.50 -13.69 20.68 18.25 1.19 3531 15.27 3.93 26.61
PAF -3.66 — - -3.19 - -1.63 - - -11.11  -1234 -9898 -11.13 -1241 -985
PAR —4.86 - - -3.51 — — —-1.80 — — -9.37 -1041 -834 -7.78 —8.68 —6.89
R 1.07 0.92 1.23 1.07 0.90 1.23 1.03 0.87 1.19 1.24 0.99 1.50 1.25 1.04 145
Region
D 143.73 10241 18505 — — — — — — — — 61.21 33.30 89.11
PAF -29.68 -30.59 -28.77 -— - - - - - - - - -31.78 -3493 -2863
PAR -39.36 4056 -38.15 — - - - - - - - —2229 2450 -20.08
R 2.54 1.78 3.31 - — — — — — — — 2.28 1.46 3.10

D, difference; Est, estimate; LB, lower bound; PAF, population attributable fraction; PAR, population attributable risk (PAR); R, ratio; UB, upper bound.
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however showed significant but negative association throughout
the survey waves. In terms of educational level, we found signifi-
cant absolute and relative inequality across the survey waves. For
example, in 1993, there was a significant absolute inequality
(D = 96.36, 95% CI; 63.85, 128.92) and relative (R = 2.39, 95% CI;
1.41, 3.37) in USMR. This pattern showed a decreasing trend in both
the simple measures (D, R), as well as the complex measures (PAR,
PAF). The study also found absolute and relative urban-rural
inequality in USMR from 1993 to 2014 both by simple (D, R) and
complex (PAR, PAF) measures with a decreasing pattern. For
example, in 1993, the D measure was 59.29 (39.16, 79.42) and R
measure (R = 1.66, 95% CI; 1.35, 1.97) which all reduced to
D = 10.13(-2.82, 23.08) and R = 1.16, CI = 0.94, 1.38, respectively.
Our finding also shows absolute (D, PAR) and relative (R, PAF)
inequality in USMR across the regions in Ghana. For example, in
2014 survey, the PAR measure (PAR = -2229, 95%
Cl; —24.50, —20.08) and the PAF measure (PAF = —31.78, 95%
Cl; —34.93, —-28.63) indicate substantial absolute and relative
regional inequality, respectively (Table 2).

Discussion

From the study, we observed a decline in USMR from 1993 to 2014.
Specifically, USMR decreased from 109.9 per 1000 live births in 1993
to 69.9 per 1000 live births in 2014. Even though the 50% reduction
over the 21 years is commendable, it still falls short of the global target
of at most 25 per 1000 live births.> Ghana has introduced several
programs and health interventions over the years to address specific
public health issues including under-five mortality. Examples of such
programs targeted at addressing USMR include free maternal health
care, national health insurance with free insurance cover for children,
community health planning services, and the utilization of commu-
nity health nurses for the door-to-door immunization exercises,
which have largely been reported as successful.'® These interventions
and programs could plausibly be the reasons behind the significant
decline in the USMR from 109.9 per 1000 live births in 1993 to 69.9 per
1000 live births in 2014.

Findings from the study showed an inverse relationship be-
tween economic status and U5MR from 1993 to 2008 where chil-
dren under-five from poorest households were more likely to die,
as compared with under-five children born in richer households.
However, the trend changed in 2014 where the poorest now had
the lowest USMR. The trend from 1993 to 2008 is consistent with
the findings from previous studies in Ethiopia,>'”'® Kenya,'
Nigeria®® and Sierra Leone.'® Even though primary health care in
Ghana is free for children younger than 5 years of age, there are still
some opportunistic costs and expenses that parents and caregivers
incur when they seek quality health care for their under-five chil-
dren. The costs become unbearable for poorer households espe-
cially when there are persistent health problems."” Poorer
households often have challenges with good and balanced nutri-
tion, hygiene, and safe shelter both for the children and their
mothers, which could impact on the survival of under-five chil-
dren.”?!2 The switch in the trend in 2014 could be as a result of a
larger coverage of maternal and child health programs accelerated
by the Ministry of Health after the 2008 DHS in a race to achieve the
2015 Millennium Development Goals. For example, policies and
programs such as the free maternal health care were introduced
during that same period, traditional birth attendants were also
given training, and their activities were monitored by the Ghana
Health Service. The National Health Insurance Scheme and immu-
nization programs were also revised and expanded within that
same period.”> A further study is needed to investigate the reason
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behind the switch in 2014 to inform existing and future policies and
interventions towards achieving the 2030 SDG 3.

The literature reveals education as a good predictor of health
outcomes. In support with the findings from previous
studies, 182425 our study observed that mothers with no formal
education recorded the highest USMR and this persisted throughout
the 21 years under observation. The plausible reason could be that
educated mothers have greater control over health choices for their
children and the ability to use basic health knowledge to manipulate
their environment and healthcare providers, and communicate
more effectively with health professionals.?® This re-emphasize the
importance of girl child education in Ghana and the need for all
stakeholders to accelerate efforts ensuring that all girls of school-
going age have the opportunity to be in school. Aheto1 has further
explained that ‘educated mothers are more likely to develop good
health-seeking behaviour for themselves and their children, espe-
cially the utilization of health services, feeding and child care prac-
tices which in turn will result in better health outcomes for both
mothers and their children’.

Another important trend observed in our study is that absolute
and relative urban-rural inequality in USMR existed throughout the
years from 1993 to 2014. USMR was high among rural residents
while urban areas recorded low USMR. This is consistent with a
study in SSA that found high USMR in rural areas in Comoros,
Lesotho, Namibia, Niger, and Senegal.”> However, from this same
study by Malderen et al.,> USMR was reported to be low in rural
areas in Congo, Kenya and Tanzania. The rural-urban disparities in
U5MR could be because of disparities in health systems, economy
and socio-political factors at each study area.?® Urban dwellers in
most LMICs have improved financial and geographic access to
health care Malderen et al.,” as quality healthcare services and fa-
cilities are often skewed towards urban settlements. This could
explain why USMR in Ghana over the past 21 years has been low in
urban areas compared with rural areas.

We also observed that the sex of children was significant in
influencing under-five mortality in Ghana. Men persistently had
the greatest share of USMR from 1993 to 2014. This finding is not
novel, as similar findings have been found in Ethiopia,'” Ghana' and
many other sub-Saharan African countries such as Benin, Chad,
Congo, Cote d’'Ivoire, Gabon, Malawi, Mozambique, Rwanda, Sierra
Leone, Uganda and Zambia.>?’ Disparities in child survival rates
based on their sex have been well established in the literature
globally, especially for children younger than five years.’® Even
though some scientists have attributed this finding to biological
factors such as male children or babies having lower resistance to
infection, increased risk of premature birth, larger average body
size and head circumference making it difficult for mothers during
delivery, others have also mentioned the importance of some socio-
cultural factors which could lead to gender discrimination and sex
selection or preference.?’ Future studies could explore why more
males under five years die compared to their female counterpart in
Ghana, taking into consideration the Ghanaian socio-cultural
factors.

In support with previous studies in Ethiopia,” Nigeria and
Ghana,"! our finding also shows absolute (D, PAR) and relative (R,
PAF) inequality in USMR across the regions in Ghana, with the
Northern region, which is also predominantly rural, consistently
accounting for the greatest proportion of USMR. Ghana is charac-
terized by persistent regional disparities in the distribution of
quality healthcare services, economic resources,' and the imple-
mentation of national health programs.?®> This could explain the
regional variations in USMR in Ghana and offer plausible ideas on
how this disparity could be addressed.
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Limitations of the study

Causal inferences cannot be made from this study because of the
use of the cross-sectional study design. Furthermore, this study did
not use the first version of the GDHS because some of the variables in
that survey were not consistent with those used in the subsequent
surveys (i.e. 1994 to 2014). The 2014 version is the most recent and
though this appears to be quite obsolete, it is important to know that
the observations made with the 1993 to 2014 data sets are crucial in
providing policy makers with some ideas on which socio-economic
groups of the Ghanaian population that must be targeted to reduce
under-five mortality to an acceptable level. Despite these limita-
tions, this study provides a nationally representative coverage of
under-five mortality in Ghana, and the findings from the study can
be generalized for all children younger than five years in Ghana.

Conclusion

Ghana has experienced a decline in under-five mortality from
1993 to 2014. However, are socio-economic and geographical dis-
parities, with a high prevalence of under-five mortality among
children in poor households, those born to mothers with low
educational level, those in rural areas and children born in North-
ern regions. Although inequalities varied throughout the years
studied, context-specific appropriate interventions are necessary
for various disadvantaged sub-populations who continue to suffer
from disparities in USMR.

Author statements
Ethical approval

We used publicly available data from the Demographic and
Health Surveys (DHSs). Ethical procedures were the responsibility
of the institutions that commissioned, funded or managed the
surveys. In Ghana, ethical approvals for all the rounds of the DHS
are granted by the Ghana Health Service and the Ethical Review
Board of the Measure DHS Both written and verbal consent was
obtained from all participants before participating in the surveys,
and the data were anonymised before being public. Therefore, the
authors are not required to seek ethical approval.

Funding

This work was supported by University of California San Fran-
cisco Population Health and Health Equity Scholar award under
Grant number 7504575.

Competing interest

None declared.

Acknowledgement

The authors would like to extend our gratitude to the DHS
program for granting permission for using this data for publication.

References

1. Aheto JMK. Predictive model and determinants of under-five child mortality:
evidence from the 2014 Ghana demographic and health survey. BMC Publ
Health 2019;19(1):64.

2. Van Malderen C, Amouzou A, Barros AJ, Masquelier B, Van Oyen H,
Speybroeck N. Socioeconomic factors contributing to under-five mortality in
sub-Saharan Africa: a decomposition analysis. BMC Publ Health 2019;19(1):760.

100

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29,

30.

31.

Public Health 196 (2021) 95-100

. UNICEF, WHO, World Bank Group and United Nations. Levels & trends in child

mortality: report 2014, estimates developed by the UN inter-agency group for child
mortality estimation. New York: United Nations Inter-agency Group for Child
Mortality Estimation (UN IGME); 2019.

. Acheampong M, Ejiofor C, Salinas-Miranda A, Wall B, Yu Q. Priority setting

towards achieving under-five mortality target in Africa in context of sustain-
able development goals: an ordinary least squares (OLS) analysis. Global health
research and policy 2019;4(1):3.

. Honwana FE, Melesse SF. Socio-economic and demographic determinants of

under-five mortality in Ethiopia. Open Publ Health ] 2011;10(1).

. Ghana Statistical Service (GSS) and Macro International Inc. (MI). Ghana de-

mographic and health survey 2014. Calverton, Maryland: GSS and MI.; 2015.

. Tette EM, Nyarko MY, Nartey ET, Neizer ML, Egbefome A, Akosa F, et al. Under-

five mortality pattern and associated risk factors: a case-control study at the
Princess Marie Louise Children's Hospital in Accra, Ghana. BMC Pediatr
2016;16(1):148.

. Kayode GA, Grobbee DE, Koduah A, Amoakoh-Coleman M, Agyepong IA,

Ansah E, et al. Temporal trends in childhood mortality in Ghana: impacts and
challenges of health policies and programs. Glob Health Action 2016;9(1):
31907.

. Nutor JJ, Bell JF, Slaughter-Acey ]C, Joseph ]G, Apesoa-Varano EC, de Leon

Siantz ML. Household resources as determinants of child mortality in Ghana.
2017.

Tagoe ET, Agbadi P, Nakua EK, Duodu PA, Nutor J], Aheto JMK. A predictive
model and socioeconomic and demographic determinants of under-five mor-
tality in Sierra Leone. Heliyon 2020;6(3):e03508.

Ghana Statistical Service (GSS) and Macro International Inc. (MI). Ghana
demographic and health survey 1993. Calverton, Maryland: GSS and MI;
1994.

Ghana Statistical Service (GSS) and Macro International Inc. (MI). Ghana
demographic and health survey 1998. Calverton, Maryland: GSS and MI;
1999.

Ghana Statistical Service (GSS) and Macro International Inc. (MI). Ghana de-
mographic and health survey 2003. Calverton, Maryland: GSS and MI; 2004.
Ghana Statistical Service (GSS) and Macro International Inc. (MI). Ghana de-
mographic and health survey 2008. Calverton, Maryland: GSS and MI; 2009.
Hosseinpoor AR, Schlotheuber A, Nambiar D, Ross Z. Health Equity Assessment
Toolkit Plus (HEAT Plus): software for exploring and comparing health in-
equalities using uploaded datasets. Glob Health Action 2018;11(sup1):20—30.
Nyonator FK, Awoonor-Williams JK, Phillips JF, Jones TC, Miller RA. The Ghana
community-based health planning and services initiative for scaling up service
delivery innovation. Health Pol Plann 2005;20(1):25—34.

Bedada D. Determinant of under-five child mortality in Ethiopia. Am J Theor
Appl Stat 2017;6(4):198—-204.

Deribew A, Tessema F, Girma B. Determinants of under-five mortality in Gilgel
gibe field research center, Southwest Ethiopia. Ethiop | Health Dev 2007;21(2):
117-24.

Ettarh R, Kimani J. Determinants of under-five mortality in rural and urban Kenya.
2012.

Antai D. Regional inequalities in under-5 mortality in Nigeria: a population-
based analysis of individual-and community-level determinants. Popul Health
Metrics 2011;9(1):6.

Aheto JMK, Taylor BM, Keegan TJ, Diggle PJ. Modelling and forecasting spatio-
temporal variation in the risk of chronic malnutrition among under-five chil-
dren in Ghana. Spatial and spatio-temporal epidemiology 2017;21:37—46.
Lartey ST, Khanam R, Takahashi S. The impact of household wealth on child
survival in Ghana. J Health Popul Nutr 2016;35(1):38.

Yawson A, Bonsu G, Senaya L, Yawson A, Eleeza ], Awoonor-Williams ], et al.
Regional disparities in immunization services in Ghana through a bottleneck
analysis approach: implications for sustaining national gains in immunization.
Arch Publ Health 2017;75(1):10.

Getachew Y, Bekele S. Survival analysis of under-five mortality of children and
its associated risk factors in Ethiopia. J Biosens Bioelectron 2016;7(213):2.
Woldeamanuel BT. Socioeconomic, demographic, and environmental de-
terminants of under-5 mortality in Ethiopia: evidence from Ethiopian demographic
and health survey. Child Development Research; 2016.

Mosley WH, Chen LC. An analythical framework for the study of child survival
in developing countries. Bull World Health Organ 2003;81:140—5.

Boco AG. Assessing sex differentials in under-five mortality in sub-Saharan
Africa: a cross-national comparative analysis. Canadian Studies in Population
[ARCHIVES] 2014;41(3—4):49—87.

Alkema L, Chao F, You D, Pedersen ], Sawyer CC. National, regional, and global
sex ratios of infant, child, and under-5 mortality and identification of countries
with outlying ratios: a systematic assessment. The Lancet Global Health
2014;2(9):e521-30.

Drevenstedt GL, Crimmins EM, Vasunilashorn S, Finch CE. The rise and fall of
excess male infant mortality. Proc Natl Acad Sci Unit States Am 2008;105(13):
5016—21.

Kayode GA, Adekanmbi VT, Uthman OA. Risk factors and a predictive model for
under-five mortality in Nigeria: evidence from Nigeria demographic and health
survey. BMC Pregnancy Childbirth 2012;12(1):10.

Adebowale SA, Morakinyo OM, Ana GR. Housing materials as predictors of
under-five mortality in Nigeria: evidence from 2013 demographic and health
survey. BMC Pediatr 2017;17(1):30.


http://refhub.elsevier.com/S0033-3506(21)00170-0/sref1
http://refhub.elsevier.com/S0033-3506(21)00170-0/sref1
http://refhub.elsevier.com/S0033-3506(21)00170-0/sref1
http://refhub.elsevier.com/S0033-3506(21)00170-0/sref2
http://refhub.elsevier.com/S0033-3506(21)00170-0/sref2
http://refhub.elsevier.com/S0033-3506(21)00170-0/sref2
http://refhub.elsevier.com/S0033-3506(21)00170-0/sref3
http://refhub.elsevier.com/S0033-3506(21)00170-0/sref3
http://refhub.elsevier.com/S0033-3506(21)00170-0/sref3
http://refhub.elsevier.com/S0033-3506(21)00170-0/sref3
http://refhub.elsevier.com/S0033-3506(21)00170-0/sref3
http://refhub.elsevier.com/S0033-3506(21)00170-0/sref4
http://refhub.elsevier.com/S0033-3506(21)00170-0/sref4
http://refhub.elsevier.com/S0033-3506(21)00170-0/sref4
http://refhub.elsevier.com/S0033-3506(21)00170-0/sref4
http://refhub.elsevier.com/S0033-3506(21)00170-0/sref5
http://refhub.elsevier.com/S0033-3506(21)00170-0/sref5
http://refhub.elsevier.com/S0033-3506(21)00170-0/sref6
http://refhub.elsevier.com/S0033-3506(21)00170-0/sref6
http://refhub.elsevier.com/S0033-3506(21)00170-0/sref7
http://refhub.elsevier.com/S0033-3506(21)00170-0/sref7
http://refhub.elsevier.com/S0033-3506(21)00170-0/sref7
http://refhub.elsevier.com/S0033-3506(21)00170-0/sref7
http://refhub.elsevier.com/S0033-3506(21)00170-0/sref8
http://refhub.elsevier.com/S0033-3506(21)00170-0/sref8
http://refhub.elsevier.com/S0033-3506(21)00170-0/sref8
http://refhub.elsevier.com/S0033-3506(21)00170-0/sref8
http://refhub.elsevier.com/S0033-3506(21)00170-0/sref9
http://refhub.elsevier.com/S0033-3506(21)00170-0/sref9
http://refhub.elsevier.com/S0033-3506(21)00170-0/sref9
http://refhub.elsevier.com/S0033-3506(21)00170-0/sref10
http://refhub.elsevier.com/S0033-3506(21)00170-0/sref10
http://refhub.elsevier.com/S0033-3506(21)00170-0/sref10
http://refhub.elsevier.com/S0033-3506(21)00170-0/sref11
http://refhub.elsevier.com/S0033-3506(21)00170-0/sref11
http://refhub.elsevier.com/S0033-3506(21)00170-0/sref11
http://refhub.elsevier.com/S0033-3506(21)00170-0/sref12
http://refhub.elsevier.com/S0033-3506(21)00170-0/sref12
http://refhub.elsevier.com/S0033-3506(21)00170-0/sref12
http://refhub.elsevier.com/S0033-3506(21)00170-0/sref13
http://refhub.elsevier.com/S0033-3506(21)00170-0/sref13
http://refhub.elsevier.com/S0033-3506(21)00170-0/sref14
http://refhub.elsevier.com/S0033-3506(21)00170-0/sref14
http://refhub.elsevier.com/S0033-3506(21)00170-0/sref15
http://refhub.elsevier.com/S0033-3506(21)00170-0/sref15
http://refhub.elsevier.com/S0033-3506(21)00170-0/sref15
http://refhub.elsevier.com/S0033-3506(21)00170-0/sref15
http://refhub.elsevier.com/S0033-3506(21)00170-0/sref16
http://refhub.elsevier.com/S0033-3506(21)00170-0/sref16
http://refhub.elsevier.com/S0033-3506(21)00170-0/sref16
http://refhub.elsevier.com/S0033-3506(21)00170-0/sref16
http://refhub.elsevier.com/S0033-3506(21)00170-0/sref17
http://refhub.elsevier.com/S0033-3506(21)00170-0/sref17
http://refhub.elsevier.com/S0033-3506(21)00170-0/sref17
http://refhub.elsevier.com/S0033-3506(21)00170-0/sref18
http://refhub.elsevier.com/S0033-3506(21)00170-0/sref18
http://refhub.elsevier.com/S0033-3506(21)00170-0/sref18
http://refhub.elsevier.com/S0033-3506(21)00170-0/sref18
http://refhub.elsevier.com/S0033-3506(21)00170-0/sref19
http://refhub.elsevier.com/S0033-3506(21)00170-0/sref19
http://refhub.elsevier.com/S0033-3506(21)00170-0/sref20
http://refhub.elsevier.com/S0033-3506(21)00170-0/sref20
http://refhub.elsevier.com/S0033-3506(21)00170-0/sref20
http://refhub.elsevier.com/S0033-3506(21)00170-0/sref21
http://refhub.elsevier.com/S0033-3506(21)00170-0/sref21
http://refhub.elsevier.com/S0033-3506(21)00170-0/sref21
http://refhub.elsevier.com/S0033-3506(21)00170-0/sref21
http://refhub.elsevier.com/S0033-3506(21)00170-0/sref22
http://refhub.elsevier.com/S0033-3506(21)00170-0/sref22
http://refhub.elsevier.com/S0033-3506(21)00170-0/sref23
http://refhub.elsevier.com/S0033-3506(21)00170-0/sref23
http://refhub.elsevier.com/S0033-3506(21)00170-0/sref23
http://refhub.elsevier.com/S0033-3506(21)00170-0/sref23
http://refhub.elsevier.com/S0033-3506(21)00170-0/sref24
http://refhub.elsevier.com/S0033-3506(21)00170-0/sref24
http://refhub.elsevier.com/S0033-3506(21)00170-0/sref25
http://refhub.elsevier.com/S0033-3506(21)00170-0/sref25
http://refhub.elsevier.com/S0033-3506(21)00170-0/sref25
http://refhub.elsevier.com/S0033-3506(21)00170-0/sref26
http://refhub.elsevier.com/S0033-3506(21)00170-0/sref26
http://refhub.elsevier.com/S0033-3506(21)00170-0/sref26
http://refhub.elsevier.com/S0033-3506(21)00170-0/sref27
http://refhub.elsevier.com/S0033-3506(21)00170-0/sref27
http://refhub.elsevier.com/S0033-3506(21)00170-0/sref27
http://refhub.elsevier.com/S0033-3506(21)00170-0/sref27
http://refhub.elsevier.com/S0033-3506(21)00170-0/sref27
http://refhub.elsevier.com/S0033-3506(21)00170-0/sref28
http://refhub.elsevier.com/S0033-3506(21)00170-0/sref28
http://refhub.elsevier.com/S0033-3506(21)00170-0/sref28
http://refhub.elsevier.com/S0033-3506(21)00170-0/sref28
http://refhub.elsevier.com/S0033-3506(21)00170-0/sref28
http://refhub.elsevier.com/S0033-3506(21)00170-0/sref29
http://refhub.elsevier.com/S0033-3506(21)00170-0/sref29
http://refhub.elsevier.com/S0033-3506(21)00170-0/sref29
http://refhub.elsevier.com/S0033-3506(21)00170-0/sref29
http://refhub.elsevier.com/S0033-3506(21)00170-0/sref30
http://refhub.elsevier.com/S0033-3506(21)00170-0/sref30
http://refhub.elsevier.com/S0033-3506(21)00170-0/sref30
http://refhub.elsevier.com/S0033-3506(21)00170-0/sref31
http://refhub.elsevier.com/S0033-3506(21)00170-0/sref31
http://refhub.elsevier.com/S0033-3506(21)00170-0/sref31

	Trends in under-five mortality rate disaggregated across five inequality dimensions in Ghana between 1993 and 2014
	Introduction
	Methods
	Description of data source
	Variables
	Dependent variable
	Measures

	Analysis
	Ethical issues

	Results
	Inequality indices estimates of the factors associated with U5MR prevalence, 1998–2014

	Discussion
	Limitations of the study
	Conclusion

	Author statements
	Ethical approval
	Funding
	Competing interest
	Acknowledgement

	References


