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ABSTRACT

Under-five mortality rate is an important indicator of a community’s social development. The
Upper East region, one of the most poverty-stricken regions in Ghana, has however recorded a
dramatic decline in its under-five mortality rate since 1993; from 180 per 1000 live births to 79
per 1000 live births in 2003. The aim was to identify the determinants of under-five mortality in
Builsa district. A case-control study was used to collect data from mothers of 60 cases and 120
controls matched for age, sex and place of residence. Even though 70% of mothers were illiter-
ate, the educational level of mothers did not influence the child’s risk of death (OR 1.1). Chil-
dren of mothers who had had previous child deaths were about 8 times more likely to die (OR
7.45,) while those who had not had vitamin A supplementation were about 10 times more likely
to die (OR 9.57). Over 90% of mothers had an insecticide-treated bednet and more than 50% of
them exclusively breastfed their children for the first 6 months of life. Protective risk factors
identified included: exclusive breastfeeding (OR 0.72), use of an insecticide-treated bednet (OR
0.12), the number of live children a mother had (OR 0.54) and immunization (OR 0.53). Even in
poverty, it is possible to improve the child health status of communities. Health staff should be
equipped to pay special attention to mothers with previous child deaths in order to assist them to
prevent further deaths.
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INTRODUCTION

Under-five mortality rate (USMR) is the prob-
ability that a newborn will die before reaching
the age of five years if subjected to current age-
specific mortality rates. It is usually expressed
as a rate per 1000 live births. Nearly 10 million
children worldwide die before their fifth birth-
day, with almost all of such deaths occurring in
developing countries; sub-Saharan Africa

(SSA) alone accounts for almost 50% of these
deaths (Black et al., 2003; Claeson et al., 2003,
WHO, 2007; UNICEF, 2008).

Under-five deaths are caused by easily manage-
able or preventable diseases such as malaria,
measles, pneumonia, diarrhoeal diseases (or a
combination of such diseases) with malnutri-
tion playing a role in more than half of such
deaths (WHO, 2000; Bryce et al., 2003, Bryce
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et al., 2005). Though under-five mortality rates
have been declining worldwide, developing
countries continue to record high values and in
low-income countries, one child in 11 dies be-
fore his/her fifth birthday in comparison to one
in 143 in high-income countries (United Na-
tions, 2000; WHO, 2003).

Certain factors such as socioeconomic status,
fertility behaviour, environmental health condi-
tions, nutritional status and infant feeding, and
the use of health services have been identified
as strong risk factors for child mortality. The
magnitude of each factor varies in various re-
gions across the world (Mosley and Chen,
1984).

Ghana was ranked forty-seventh (47™) in the
world in terms of under-five mortality rate in
2002, with a rate of 100 per 1000 live births
(down from 126 per 1000 live births in 1990)
and an infant mortality rate (IMR) of 57 per
1000 live births (UNICEF, 2004). However,
the rates increased slightly to 111 per 1000 live
births and 64 per 1000 live births for under-five
and infant mortality respectively for the year
2003 (GSS/NMIMR/ORC Macro, 2004) and in
2008, went down to 80 and 50 per 1000 live
births respectively (GSS/GHS//ORC Macro,
2008 preliminary results). To achieve the 4"
Millennium Development Goal (MDG), Ghana
has to reduce her USMR rate to 40 per 1000
live births by 2015 (Bryce et al., 2008). The
annual rate of USMR reduction in Ghana (1990
-2006) is 0.09%. Between 2007 and 2015,
Ghana has to achieve an annual rate of reduc-
tion of 12.2% in order to achieve the MDG 4
(Countdown Coverage Writing Group, 2008).

The Upper East Region of Ghana (in which
Builsa District is located), has been classified
as one of the worst poverty stricken regions of
Ghana with 40% of its population living in
abject poverty and nine out of ten people in the
region being said to be poor (Ghana Poverty
Reduction Strategy, 2003). In spite of this, the
region has recorded a dramatic decline in under
-five and infant mortality rates since 1993
(USMR - 180/1000 and IMR - 105/1000 live
births). The 2003 Ghana Demographic and

Health Survey (GDHS) showed a regional
USMR and IMR of 79 per 1000 live births and
33 per 1000 live births respectively which were
lower than the national rates; 111 per 1000 live
births and 64 per 1000 live births respectively.

The study sought to determine the influence of
evidence-based risk factors for under-five mor-
tality on the under-five mortality rate in the
district and to describe the factors that may
have led to the sharp drop in under the USMR
in the district (and possibly also in the region).

MATERIALS AND METHODS

Study Area

The Builsa District is one of the eight districts
in the Upper East region of Ghana. It has six
sub-districts. The health infrastructure in the
district consists of a district hospital, two (2)
mission clinics, four (4) health centres, two
community-based health services and planning
(CHPS) compounds and eighty-one (81) out-
reach points. Endemic diseases in the district
are: malaria, tuberculosis, leprosy, schistosomi-
asis, respiratory tract infections, intestinal
worms, sexually transmitted infections (STIs)
and diarrhoea while the main epidemic-prone
diseases are cerebrospinal meningitis (CSM),
measles and yellow fever.

Records from the Builsa District Hospital indi-
cate high proportions of deaths in the under-
five age group out of all deaths occurring in the
hospital. In 2001, 27.8% of all deaths in the
hospital were in children under-five. This in-
creased to 33.2% in 2002 but decreased slightly
to 31.5% in 2003 (Ghana Health Service/Builsa
District Health Management Team, 2004).

Methods

A comparative study with a case-control design
was used. The cases were defined as children
below five years who died at the Builsa District
hospital or in the communities (as identified from
community-based surveillance records), from
January 2003 to June 2005. Data on the cases
were collected via a review of the district hospital
records of deaths among children under-five ad-
mitted to the hospital from January 2003 to June
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2005 and also from the sub-district community-
based surveillance (CBS) records as well as
through interviews with community-based volun-
teers to further identify any under-five deaths that
may not have been recorded in the CBS records
at the time of the study. Informed verbal consent
was sought from mothers or guardians of cases
before they were interviewed. A total of 74 cases
were identified from the Builsa District hospital
records for the period January 2003 to June 2005.
Of the 74, 38 were eventually recruited to partici-
pate in the study; the rest either did not consent to
participate or had wrong addresses and could not
be traced or were not available at the recorded
address at the time of the study or were not resi-
dents of Builsa District. An additional 22 cases
were captured from the CBS records and from
information provided by the community-based
volunteers.

Controls for the study were children matched for
the same age (range: = 2 months of age of a case
as at the time of his/her death), sex, who lived in
the same communities as cases (or in nearby
communities) and who were alive at the time of
the study. Mothers and or guardians of controls
assisted in the identification of other potential
controls. The community-based surveillance vol-
unteer assisted in the location of the house of the
potential control. The respective child was se-
lected as a control only after an informed consent
had been obtained from the child’s parents or
guardian(s). A total of 120 controls were re-
cruited.

Ethical clearance for the study was obtained from
the KNUST-KATH Committee on Human Re-
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search, Publications and Ethics (CHRPE), while
administrative clearance was obtained from the
Builsa District Health Directorate.

STATISTICAL ANALYSIS

The sample size was calculated as follows: 60
cases and 120 controls based on a 60% preva-
lence of infectious diseases among under-fives
in the district for the control group with 3 as the
odds ratio worth detecting at a 95% confidence
level with a power of 80% and allowing for a
10% non-response rate (Epitable Calculator,
Epi Info™ 6.04d (CDC, Atlanta).

Data were analyzed using Epi Info 2000 (©
CDC, USA; WHO, Geneva) and Stata 8 for
Windows (© College Station, Texas 77845
USA). Summary statistics for the variables
were determined. For categorical variables,
frequencies and sometimes cross-tabulations
were used to describe the relationships between
study variables. The chi-square test statistic
was used to determine the statistical signifi-
cance of associations between variables. Con-
tinuous variables were summarized using the
mean with a 95% confidence interval as meas-
ure of dispersion. For skewed variables, the
median and the inter-quartile range were used
to report the summary. Bi-variate conditional
logistic regression was used to identify the vari-
ables that were likely to be risk factors for un-
der-five mortality. Odd ratios were reported
together with 95% confidence intervals. The
critical level of significance was p < 0.05.

Table 1: Distribution of cases and controls by age and sex

Cases Controls
?rﬁzn(;]l:;))u P Males Females Males Females ; (Ef;l)
n (%) n (%) n (%) n (%) °
0-11 22 16 44 34 116
(61%) (67%) (61%) (71%) (64%)
12-59 14 8 28 14 64
(39%) (33%) (39%) (29%) (36%)
Total 36 24 72 48 180

The % have been rounded off to the nearest whole number
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RESULTS

Majority of the mothers in both study groups
were illiterate (~70%) and were also farmers.
Most mothers were assessed to be in the middle
level with regard to economic status (assessed
based on the possession of assets such as radio,
bicycle and the quality of building materials for
their houses among others).

There were almost twice as many infants (0-11
months) as there were young children (12-59
months) in the study population; 64% to 36%
respectively. Nearly two-out-of three deaths
(60%) were males. Most of the deaths (63%)
occurred among infants, with 22 (37 %) dying
before they were six months old.

The major causes of morbidity among children
under-five in Builsa District were: malaria, diar-
rhoea, acute respiratory infections (ARI) notably
pneumonia, and anaemia (Table 2).

Figure 1 shows the causes of under-five deaths
at Builsa District Hospital from January 2003
to June 2005. The same diseases also account for
the major causes of mortality among children in
the district..

Table 2: Top-5 causes of severe morbidity'
in children under-five in Builsa District Hos-
pital, Ghana: 2004

% of Total

Condition Number . .
Admissions

1. Malaria 940 23.0

4. Diarrhoea 442 10.8

2. ARI 267 6.5

3. Anaemia 234 5.7

5. UTI? 64 1.6

('severe morbidity is defined as illness episode that
led to admission)

2Urinary tract infection

Source: Builsa DHMT, Annual Performance Re-
view, 2004

Known risk factors for under-five mortality
Socio-economic factors

Socio-economic factors such as: religion,
mother’s educational level and mother’s in-
come level, did not have any influence on un-
der-five mortality in the district.

Maternal factors
Maternal age at childbirth was not identified as
a significant factor for under-5 mortality (OR
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Cause of death

Fig. 1:
to June 2005
Source: Builsa DHMT Reports, 2003 — mid 2005

Causes of under-five mortality in Builsa District Hospital, Ghana; January 2003
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0.97, 95% CI [0.91- 1.05], p=0.52). Other ma-
ternal factors such as: antenatal clinic (ANC)
attendance, parity and mother’s occupation did
not significantly influence under-five mortality.
However, the more children a mother had alive,
the lower the risk of death (OR 0.54, 95% CI
[0.40-0.73] p<0.01) for these children. Children
of mothers who had had one or more dead chil-
dren were about eight (8) times at risk of death
(OR 7.45, 95% CI [3.63-15.47], p<0.01).

Hygiene

Mothers were asked whether they washed their
hands with soap (and how often) in the following
instances: before preparing food for their chil-
dren, before breastfeeding them, after visiting the
toilet, after disposing of their children’s faeces
and before or after any other activities. Nearly
half of mothers in both groups; 30(50.8%) cases
[N=59] and 60(51.2%) [N=117] controls respec-
tively, said they always washed their hands in all
the above-mentioned instances (but not before
breastfeeding). Hygiene was not a significant
factor in under-five mortality in the district.

Nutrition

More than half of the women in both study
groups; 31(53.4%) [N=58] cases and 87(75.7%)
[N=115] controls, practiced exclusive breastfeed-
ing for the recommended period of the first six
months of life. The majority of women in both
groups; 50(86.2%) [N=58] cases and 104(88.9%)
[N=117] controls put their babies to the breast
within one hour of birth. The practice of exclu-
sive breastfeeding was also found to be a protec-
tive factor in relation to under-five mortality in
the district (OR 0.72, 95% CI [0.56-0.92],
p=0.01).

One of the questions the study wanted to answer
was how many children in both groups had re-
ceived vitamin A in the six months prior to the
interview (for controls) or six months prior to the
death of a case. Among the cases, 42(72.4%)
received vitamin A while 16(27.6%) [N=58] did
not receive vitamin A. The controls had 104
(88.1%) having received vitamin A while 14
(11.9%) [N=118] did not receive vitamin A. A
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child who did not receive vitamin A was almost
10 times at risk of death (OR 9.57, 95% CI [2.10-
43.70], p=0.012). It must be mentioned that some
of the cases died before six months when they
were expected to have received vitamin A. Some
controls however received vitamin A before they
were six months old.

Environment

Almost all the homes in both study groups did
not have any toilet facilities; 50(84.7%) [N=59]
for cases and 111(94.7%) [N=118] for the con-
trols. The predominant source of water in the
district was the borehole; 41(69.5%) of cases and
67(56.8%) of controls used a bore-hole. Almost
twice as many controls as cases; 15(12.7%) ver-
sus 4(6.8%), had access to pipe-borne water.
Only one household used what is regarded as a
clean source of fuel (liquefied petroleum gas) and
this was found in the home of a case. The envi-
ronment was not found to have a significant
influence on under-five mortality in the district.

The effect of other factors in addition to the
ones mentioned above on under-five mortality
is shown in Table 3 which is a summary of the
results obtained after some of the possible risk
factors for under-five mortality in the district
were subjected to a conditional logistic regres-
sion.

DISCUSSION

The following were identified as determinants of
under-five mortality in Builsa District: non- ex-
clusive breastfeeding, non-vitamin A supplemen-
tation, non-use of insecticide-treated bednets
(ITNs) and mothers with previous child deaths.

Factors that may have led to a decrease in under-
five mortality in the district were the practice of
exclusive breastfeeding (in more than 50% of
cases for up to the recommended period of six
months), vitamin A supplementation, the use of
ITNs by children in the district and immuniza-
tion. All these factors have been listed among the
group of interventions that have been proven in
various studies to enhance child survival and
reduce under-five mortality (Jones et al., 2003,
Caleson et al., 2003; Victora et al., 2007).
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Table 3: Selected risk factors for under-five mortality in Builsa district, Ghana

Risk Factor Odds Ratio (95% CI) p value

Birth interval (subsequent) 0.76 (0.55-1.05) 0.67

Birth order 0.96 (0.79-1.16) 0.68

Time complementary feeding was started (months) 1.06 (0.79-1.41) 0.70

Below seven months

At seven months or more 1.22 (0.81-1.23) Pt=0.68
0.67 (0.55-1.31)

Time child was put to breast after delivery 0.87 (0.50-1.53) 0.64

Immediately 1.34 (0.91-2.62)

Less than 1 hour 1.27 (0.78-3.64)

Less than 24 hours 0.91 (0.41-1.23) Pt=0.71

More than 24 hours 0.98 (0.56-1.56)

Place of Birth

Home 1.00 -

TBA 0.27 (0.07-1.55) 0.14

Clinic 0.14 (0.02-1.21) 0.07

Health Centre 0.57 (0.14-2.39) 0.44

Hospital 2.54 (0.79-8.78) 0.14

Vitamin A 9.57 (2.10-43.70) 0.006

Received vitamin A 0.51 (0.42-0.87)

Did not receive vitamin A 10.30 (6.54-12.30)

Exclusive breastfeeding (months) 0.72 (0.56-0.92) 0.008

0-3 0.66 (0.58-0.87)

4-6 0.71 (0.47-0.98)

>6 0.97 (0.58-0.99)

Immunization 0.57 (0.43-0.77) <0.001

ANC attendance 0.94 (0.7-1.18) 0.61

None 0.98 (0.88-1.67) Pt=0.79

1-4 times 1.64 (0.71-3.51)

> 4 times 0.76 (0.77-3.3)

Mother’s age at birth of child (years) 0.97 (0.91-1.05) 0.52

16-19 0.67 (0.88-2.61)

20-29 0.71 (0.72-1.23) Pt=0.66

30-39 1.24 (0.98-3.22)

40-49 0.98 (0.77-1.31)

Parity 1.03 (0.85-1.26) 0.74

No. of children alive 0.54 (0.40-0.73) <0.001

None 1.40 (1.23-4.30)

1-3 1.21 (1.11-1.23)

4-6 0.98 (0.77-0.99)

7+ 0.92 (0.73-0.97)

No. of dead children 7.45 (3.63-15.46) <0.001

None 2.31(1.67-3.33)

1 6.67 (5.21-8.71) Pt=0.006

2 6.63 (4.32-7.71)

3+ 7.81 (3.21-12.80)

Sleeping under ITN 0.12 (0.04-0.34) <0.001

Death of father 2.00 (0.40-9.90) 0.52

Mother’s educational level

None(Illiterate) 1.15 (0.23-1.50) 0.71

Primary 0.58 (0.23-1.50) 0.26

Middle/JSS 0.89 (0.25-3.14) 0.85

SSS+ 3.78 (0.68-20.93) 0.13

Income level

Mother 1.00 (1.00-1.00) 0.35

Household 1.00 (1.00-1.00) 0.33

Type of Cooking fuel

Firewood 1.00 (0.18-5.62) 1.00

Charcoal 1.46 (0.70-3.02) 0.31

Distance to nearest health facility 0.72 (0.52-1.00) 0.049

P = overall p value and Pt = p value for trend
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The study confirmed the protective effect of ex-
clusive breastfeeding in relation to under-five
mortality as published in other studies. Exclusive
breastfeeding has been identified in various stud-
ies as protecting infants especially in the first few
months of life from ARI and diarrhoea (Cesar et
al.,, 1999; Arifeen et al., 2001; Betran et al.;
2001; Mathres et al., 2001). This is important for
child survival given the poverty levels of the dis-
trict (and also the region) and the fact that breast-
milk is readily available and at no cost to the
mother.

The importance of vitamin A as a protective fac-
tor for under-five mortality was also confirmed
by this study which showed that children who did
not receive vitamin A were more than 10 times at
risk of mortality. Giving vitamin A supplement to
newborns has been shown to have a marked posi-
tive impact on early infant morbidity, mortality,
growth and development (Rahmathullah et al.,
2003; Grotto et al., 2003; Adu-Afarwuah et al.,
2007; Haws et al., 2007; Klemm et al., 2007).

The proportion of mothers who owned an ITN
(96.1%) is far higher than the 32.2% quoted for
Upper East region in the GDHS 2003 (GSS/
NMIMR/ORC Macro, 2004), which incidentally
was the highest nationwide. This is also in sharp
contrast to the median value of 13% (range: 1.1-
54%) ownership of ITNs reported in a survey
across some African countries (ORC Macro Inc.
(1998 — 2001). This high figure could be attrib-
uted to the fact that in the district, pregnant
women are given ITNs at a highly subsidized
price both before and after delivery through a
UNICEF-Ghana sponsored initiative. Addition-
ally, the percentage of children in the study who
were reported to have slept under an ITN the
night before the survey (88.1%) is far higher than
that recoded for Upper East region - 22.7% ( the
region had the highest use of ITNs by children
under-five nationwide according to the GDHS
2003) [GSS/NMIMR/ORC Macro., 2004]. Most
of the mothers in the study reported that they
used the nets together with their children. The
study found a statistically significant difference
between cases and controls regarding the use of
ITNs (OR 0.11, 95% CI [0.04-0.34], p<0.01) and
this confirms the beneficial effect of ITNs as
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reported in other studies (WHO/UNICEEF, 2003).

Children of mothers who had had previous child
deaths were about 8 times at risk of death (OR
7.50, 95% CI [3.63-15.46], p<0.01) which is
similar to findings from studies in Nepal (Katz et
al., 2003) and Tanzania (Mturi and Curtis, 1995).
The other significant finding regarding the influ-
ence of maternal factors on under-five mortality
was that the more children a mother had alive,
the less likely her children were to die (OR 0.54,
95% CI [0.40-0.73], p<=0.01).

The beneficial effect of vaccinations on under-
five mortality as published in some studies
(Kristensen et al, 2000; Kabir et al, 2003) was
also confirmed in this study. Immunization was a
significant protective risk factor in relation to
under-five mortality in the district, indicating the
successful implementation of the Expanded Pro-
gramme on Immunization (EPI), as part of child
survival programmes in the district. District-wide
implementation of immunization and vitamin A
supplementation in children had an immense
protective effect on child survival. However,
these gains have to be sustained through im-
proved information, education and communica-
tion (IE&C) to mothers. Maternal education and
support (provision of good water supply, sanita-
tion and health care) for child health is essential
in reducing childhood deaths in Builsa district.

CONCLUSIONS AND RECOMMENDA-
TIONS

The study findings support the effectiveness of
current child survival and development pro-
grammes in Builsa District, especially with im-
munizations and vitamin A supplementation.
Such interventions need to be properly recorded
in the child’s Road to Health Chart (RTHC) to
facilitate programme monitoring and evaluation.
All health staff responsible for health pro-
grammes should be trained to identify and to pay
special attention to mothers with previous child
deaths in order to educate and assist them to pre-
vent further childhood deaths.

Even in the midst of poverty, with a minimum
of resources it is possible to achieve a lot in
terms of improving the health status of commu-
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nities. However such achievements require
collaboration between government and the pri-
vate sector especially non-governmental or-
ganizations (NGOs), to support local health
authorities with the needed logistics to effec-
tively implement their health programmes.
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