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Abstract

Child mortality in Sierra Leone is the highest ranked in the world. The main causes for
child mortality are maternal factors, environmental factors and health factors. Minimal
research has been carried out on health factors in Sierra Leone. The objective of this
study is to see how maternal and environmental factors have an effect on health factors,
which in turn cause child mortality. The data used were from the 2008 Sierra Leone
Demographic and Household Survey (SLDHS). The study showed that child mortality had
statistically significant factors associated with it: place of residence, birth number,
religion and type of toilet facility. Furthermore, the SLDHS had not given much
information regarding the cause of diseases affecting children, so we looked only at the
effects they had on children. Acute respiratory infections, diarrhoea and measles each
had one variable that was statistically significant. As for pneumonia, there were no
variables associated with children contracting the disease.

Background

Child mortality is a subject that has been looked at, but not really invested in by a number
of governments worldwide. In 1970 it was estimated that the amount of children who had
died under the age of five throughout the world was 17 million children a year (Gordon et
al., 2004). This number had been reduced to about nine million children a year in 2009
worldwide (Morley, 2010). The reduction was good overall. However, the decline only
affected certain countries, while others had done little or nothing to reduce their child
mortality rates (Gordon et al., 2004). In 2010, the United Nations (UN) estimated that 16
third-world countries had managed to reduce their child mortality rate by 40% in the last
two decades (United Nations [UN], 2010). This reduction, according to the Millennium
Development Goals (MDG), is short of the target which the UN was aiming for
(Steadland and Skoglund, 2008).

Furthermore, it has been estimated that one in five of the world’s children reside in the
sub- Saharan region (United Nations, 2010). Therefore researchers have made it a
priority to tackle the child mortality rate in sub-Saharan Africa due to its increase
between 1990 and 2008 of approximately 4 million to 4.4 million child deaths
(United Nations, 2010). In addition, the World Health Organization (WHO) global
indicators show that the nations with the lowest child mortality rates in 2000 were all
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first-world countries such as Iceland (3 deaths per 1,000 live births), Sweden (4 deaths
per 1,000), Singapore (4 deaths per 1,000), Japan (5 deaths per 1,000) and Norway (5
deaths per 1,000; World Health Orginization, 2010). As for the five countries with the
highest child mortality rates in 2000, namely Chad (205 deaths per 1,000 live births),
Mali (217 deaths per 1,000), Angola (238 deaths per 1,000), Sierra Leone (252
deaths per 1,000) and Afghanistan (257 deaths per 1,000; World Health Orginization,
2010), these are all considered to be developing countries. Some of the developed and
developing countries were able to reduce their child mortality rate by a significant
margin. An example of a developed and developing country which were able to reduce
their child mortality rates are Singapore and Ethiopia. In Singapore the government
was able to reduce its child mortality rate from 8 per 1,000 in 1990 to 2 per 1,000 in
2008. As for Ethiopia, the government was able to reduce its child mortality rate from
202 deaths per 1,000 to 101 deaths per 1,000 over a period of 20 years (Institute for
Health Metrics and Evaluation, 2010).

The developing countries that are faced with high child mortality rates have two main
concerns: first, they have all faced war in the past few decades which has left their
infrastructure in disarray. Second, diseases such as pneumonia, diarrhoea, measles,
anaemia, polio and tuberculosis are affecting the child mortality rate in these countries,
despite being curable through vaccination if detected early and treated immediately.

Rationale and Study Objectives

Sierra Leone has the highest child mortality rate (278.1 per 1,000) in the world in
2009. The child mortality rate in Sierra Leone between 1990 and 2000 was decreasing
at an annual rate of 1.8 per 1,000. However, this has subsequently changed. Child
mortality started to increase between 2000 and 2010 to an annual rate of 3.5 per
1,000 (Institute for Health Metrics and Evaluation, 2010). One reason for the child
mortality rate being high is that diseases have become a major cause of death for
children (Kandeh, 1986; Oloo, 2005; Uddin et al., 2009). In order to alleviate this
problem in recent years, the UN has entered Sierra Leone and has been assisting with
healthcare in areas that do not have adequate healthcare, as well as informing the
people of diseases and what these diseases could do to them and their children if not
treated correctly (International Centre for Transitional Justice, 2010). Therefore this
research will be looking at vulnerable diseases affecting children and how their
environment affects them will assist in determining how Sierra Leone could decrease its
child mortality rate at a much quicker pace.

The challenges that are evident when looking at vulnerable diseases affecting child
mortality in Sierra Leone are related to three main components: the mother’s
background (maternal factors), the child’s environment (environmental factors), and
the vulnerable diseases affecting children (health factors). In Sierra Leone vulnerable
diseases, such as diarrhoea, pneumonia, measles and acute respiratory diseases (ARI)
are diseases that could easily be contracted by children in their living environments, no
matter what conditions they may live in. However, the mother’s characteristics also
play a role, with her background, demographics and socio- economic factors
determining whether or not the child would survive. The population of Sierra Leone,
which mainly consists of children, is affected by these vulnerable diseases, which in a



number of cases result in child deaths. These cases could be avoided if adequate
healthcare was made available to the people of Sierra Leone. These vulnerable diseases
could be significant to the child mortality rate in Sierra Leone, as was the case in Cuba.
In a study by Behm (1983), it was found that Cuba had reduced its child mortality rate
between 1970 and 1978 from 38.8 to 22.3 per 1,000. Behm had further stated that the
reason for the decrease was due to some vulnerable diseases, such as diarrhoea and
respiratory infections, being reduced by preventing and treating these diseases in
children. Therefore our objective for this study is to investigate to what degree
maternal and environmental factors affect child mortality in Sierra Leone due to
vulnerable disease.

Context

Child mortality in the world is a great issue that concerns many governments and their
populations. For this reason it has been used to determine the health status of a
country (Nannan and Hall, 2010). This means that if a large proportion of children are
dying due to health issues, it is less likely that there will be enough people to
repopulate the country for the future. If this were the case, the health status of the
country would become poor, which would lead to little or no growth in the country’s
population (Skolnik, 2008). In developed countries, child mortality has very low
levels. This is shown by the rankings of child mortality by the UN (United Nations,
Department of Economic and Social Affairs, Population Division, 2011). However, the
five countries with the highest child mortality rates are all developing countries. The
rea- son for this is that a first-world country’s government would allocate three basic
needs to its entire population: basic healthcare, food and shelter. If these basic
necessities were to be given to all people in less developed countries, the rate of
child mortality might not be so high (Skolnik, 2008).

Sierra Leone has fewer than six million inhabitants and with the highest child mortality
rate, this does not look good for future growth in the country. There are a number of
theories to explain why the child mortality rate is at this high level. First, Sierra Leone
has recently emerged from a civil war. Due to the fighting, the government’s infrastructure
had crumbled, making it difficult for basic needs to be distributed to its people. Second,
the government has been switching hands for many decades due to political fighting,
making it hard for the government to become stable. Third, the level of poverty in Sierra
Leone is at an all-time low, making this country one of the poorest countries in the world
(Turay, 2010).

The last census that was held in Sierra Leone was in 2004. The demographic and
household survey (DHS) 2008 for Sierra Leone was used in this study (Measure DHS,
2008). The reason for using this survey is to determine the effects of serious diseases on
child mortality, as one in four Sierra Leonean children is dying from preventable
diseases. Diseases in Sierra Leone are a major concern for children under the age of five.
The diseases affecting the population can be categorized into six groups, namely: food
disease, waterborne disease, vector borne disease, water contact disease, aerosolized
dust disease and soil contact disease. For this case, we will be defining the following
diseases that are affecting children under the age of five: tuberculosis, malaria, polio,
measles, diarrhoea and pneumonia.



Data and Methods

Data

We used the Sierra Leone Demographic and Household Survey (SLDHS) data, especially
looking at the children dataset. The SLDHS was completed in 2008, making the data
collected a recent and accurate measure of the country’s population. The census would
also have been a good source. However, this was completed in 2004. The survey was
based on a cross-sectional design as it allows researchers to assess the prevalence of
conditions in the population. However, since both the out- come and the variables are
measured at a particular point in time, the study is not strong in showing cause—effect
relationships. This means that, when it comes to diseases, it is hard to determine what the
causes are, as well as their effects, due to this design not being over a period of time, but
rather a single point in time. The dataset consisted of 5,631 children, of which 588 had died
and 5,043 were alive.

Variable Selection

The data were categorized into four groups: demographics, environment, socio-
economic and health. Each group has a number of variables that could be associated with
child mortality.

Demographic Variables. Child survival was the main variable called ‘child is alive’. This
variable is the survival of the child; that is, the child is either alive (‘yes’) or not (‘no’).
The mother’s age variable was redefined from seven categories to three categories. First
we have mothers ‘under 20’°, which consists of mothers aged 15 to 19. Second, we have
mothers aged between ‘20 to 34’ and third, we have mothers between the ages of ‘35 to
49’. The variable birth number was rede- fined into four categories. The first category
was children born in the order of ‘1 to 3’. The second category was children with the birth
order ‘4 to 6’ and the third category was those in the order of “7 to 9’. The final category
was those children in the birth order of ‘10 to 13’. The variable reli- gion had six
categories (‘Christianity’, ‘Islam’, ‘Baha’l’, ‘traditional’, ‘none’ and ‘other’) and
redefined into three categories (‘Christianity’, ‘Islam’ and ‘other’). The category ‘other’
included the religions such as ‘Baha’l’, ‘traditional’, ‘none’ and ‘other’.

Socio-Economic Variables. The variable ‘mother’s education” was left as defined in the
survey. The categories for ‘mother’s education’ were as follows: ‘no education’, ‘primary’,
‘secondary’ and ‘tertiary’. The variable ‘mother’s occupation’ was redefined from 11 into
five categories. The first category was for mothers who were ‘not working’. The second
category was for those working in the ‘modern’ sector. This category included mothers who
worked as a professional, technical, man- ager, clerical or in sales. The third category was
‘farming’. Mothers working in this sector were either self-employed working in
agriculture or were agricultural employees. The fourth category was mothers working in
the ‘traditional’ sector. The ‘traditional’ sector was defined as mothers working in
services or as a house domestic. The fifth category was labelled ‘manual’, which
included mothers who were skilled or unskilled in manual labour.

Environmental Variables. The variable ‘place of residence’ had two categories (‘rural’ and
‘urban’). The household environment forms part of a child surroundings. This is where the



child lives, plays and is taken care of. Also this is the potential place where a child could
contract any vulnerable diseases. The ‘source of water’ could determine a number of
diseases depending on where the person collected the water from and how it was treated.
This variable was grouped as follows: the first category was labelled as ‘piped’. This
included water being piped into the dwelling, piped to a yard or plot, public tap or
standpipe. The second category is ‘tube well’. This includes the tube well or borehole. The
third category was named ‘dug well’, which included the following categories: protected
well and unprotected well. The fourth category is labelled as ‘surface’ water. This
included categories such as protected spring, unprotected spring and
river/dam/lake/ponds/stream/ canal/irrigation channel. The fifth category was called a
‘tanker’, which includes the categories tanker truck and cart with small tank. The sixth
category was named ‘bottle’ water and the final category named ‘other’.

The ‘type of toilet’ facility is important. For example, an underground pit might leak into
the ground water supply. This will contaminate the water and could easily make people
sick. The type of toilet facility is grouped as follows: first we have the category ‘flush’. This
includes the categories flush to piped sewer system, flush to septic tank, flush to pit
latrine, flush to somewhere else and flush but don’t know where to. Second, we have the
category ‘pit latrine’ which includes the following categories: pit latrine, ventilated
improved pit, pit latrine with slab, pit latrine without slab and open pit. Third, we have
the category ‘no facility’ which included the following categories: no facility/bush/field.
The fourth category was ‘composting’ toilet and included the categories bucket toilet and
hanging toilet/latrine. The fifth category was named ‘stream/river’, while the final
category was labelled as ‘other’. As for those who answered ‘not de jure resident’, those
people were excluded since they were not part of the household or probably just visiting
for the day.

We also wanted to look at the dwelling material used to build the household. There were
three main aspects we looked at from the household, as well as the material used to
build them with, which were the floors, walls and roof. For the ‘main floor material’ we
have three main groups which are: ‘natural’ (earth/sand, dung and stone),
‘rudimentary’ (wood planks, palm/bamboo), ‘finished’ (parquet or polished wood,
ceramic tiles, cement, carpet) and other. The walls were grouped in a similar way. This
included: ‘natural’ (no walls, cane/palm/trunks, dirt, mud bricks), ‘rudimentary’
(bamboo with mud, stone with mud, uncovered adobe, plywood, cardboard, reused
wood, clay blocks, corrugated iron sheets, tarpaulin), ‘finished’ (cement, stone with
lime/cement, bricks, cement blocks, covered adobe, wood planks/shingles) and other.
And finally the roof, which was coded as follows: ‘natural’ (no roof, thatch/palm leaf,
sod), ‘rudimentary’ (rustic mat, palm/bamboo, wood planks, cardboard, tarpaulin) and
‘finished’ (metal, wood, ceramic tiles, cement, roofing shingles, asbestos).

Health Variables. As for health variables, the following variables were looked at due to
them being either the disease itself, or a symptom of the disease looked at in the study. The
first variable is ‘had diarrhoea recently’. This had four possible answers which were either:
‘no’, ‘yes in last 24 hours’, ‘yes in last 2 weeks’ and ‘don’t know’. The answer ‘don’t know’
was taken out of the sample. The next variable was ‘still has diarrhoea’. This variable had
three possible answers, which were: ‘no’, ‘yes’ and ‘don’t know’. The answer ‘don’t know’



was taken out of the sample. The third variable was ‘had fever in last two weeks’. This
variable was redefined as having only two possible answers rather than the original three.
The two answers that was kept was ‘no’ and ‘yes’, while ‘don’t know’ was taken out as this
was used as a symptom to determine whether a child had contracted a possible disease.
The fourth variable was ‘short, rapid breath’. This variable was left as is, except that the
answer ‘don’t know’ was taken out. As for the fifth variable labelled ‘has fever or cough
now’, this had five possible answers which were: ‘no’, ‘yes fever only’, ‘yes cough only’, ‘yes
both fever and cough’ and ‘don’t know’. The answer ‘don’t know’ was removed. The sixth
variable was ‘problem in chest or blocked or runny nose’. This question was given five
possible options for answering. The answers were: ‘chest only’, ‘nose only’, ‘both chest
and nose’, ‘other’ and ‘don’t know’. The two answers ‘other’ and ‘don’t know’ were
removed from the sample.

Statistical Analysis

The data were either nominal or ordinal. Cross-tabulation tables were used to show the
distribution of two or more variables in a table. Each cell in the table shows the number
of respondents who gave a specific combination of responses in each single cell. The
statistical analyses used were Chi-square test for association and Logistic regression. The
Chi-square test for independence, also called Pearson’s Chi-square test or the Chi-square
test of association, was used to discover if there existed a relationship between two
categorical variables. Logistic regression was used to predict the occurrence of a disease
contracted by a child, the dependent variable, by factors associated with child mortality,
the independent variables.

Limitation

The researcher used the demographic and household survey. Although the sample had
been randomly selected, it only constituted a section of the total population. The children
dataset used came from the recollection of the mother. This could be biased as only
mothers who are in the sample areas would have responded and not those who had
emigrated or died prior to the survey taking place. Also, it would have depended on how
well the mothers could recall their child’s medical history. According to Lopez et al.
(2002), only one-third of the world’s countries have adequate systems that capture the
cause of death, which does not include Sierra Leone. Therefore knowing exactly what the
cause of death was is very unlikely. Sierra Leone has started to recover from a civil war
that ended in early 2002. The country is still in the process of rebuilding its infrastructure
and getting its population’s documents in order. The survey did not record the cause of
child’s death, making it hard to see exactly why these children had died. Data from the
variables, age of mother, age of child and age of death are also sometimes
miscommunicated. For example, if a child is 11 months old, some mothers would round
the age to one year old. Another example that is very important is when a child dies.
There are normally two classifications: a child dies before 12 months, or 12 months to
five years. This could make the data skewed and the analysis could be incorrect.
Malnutrition is also a limitation as it is does not form part of the survey. However, it is
one of the leading causes of death. Due to this study looking at diseases that cause child
mortality, a study limitation is using a survey and not looking at the diseases over a period
of time. If a cohort study data was used, we could determine the cause of the disease and
how to treat it. In the SLDHS of 2008, there were no questions asked concerning the



disease, ARI. However, symptoms of ARI were collected and used in the analysis to
determine the proportion of children with ARI. In addition, the survey did not provide
any conclusions regarding the cause of death, making it hard to determine if children
had died due to ARI. Therefore the sample used to determine ARI in children was only
taken from children who were alive, to see how it affects children.

Findings

Descriptive Analysis

More female children (304 out of 588) died than male children (284 out of 588). The
majority of children (394 out of 588) had died to mothers between the ages of 20 and 34.
The mothers between the ages of 35 and 49 had the second highest percentage (150 out
of 588) of child deaths (see Table 1). More children had died while residing in the rural
areas (358 out of 588) compared to those in the urban areas (230 out of 588). As for age
at death, the majority of children (323 out of 588) had died in their first three years of
life. In 2008, the percentage of children living in households with Islam as their belief
system was 76% (4,289 out of 5,614), while Christianity accounted for 23% (1,271 out of
5,614) and other religions approximately 1% (54 out of 5,614; Table 1). The majority of
child deaths (472 out of 587) were from Islam households.

The male sample shows that at least 0.74% had shown symptoms of ARI, while in the
female sample only 0.48% had shown symptoms (see Table 2 and Figure 1). However, a
test of association was carried out to determine if the sex of a child is a determinant of
whether the child would con- tract ARI.

Pneumonia was one of the diseases looked at as a possible cause of death. However, due to
there being no cause of death stated, we looked at the proportion of children affected
by pneumonia instead. Furthermore, the question of children having contracted
pneumonia was not asked outright in the survey. Therefore symptoms of pneumonia
were looked at to determine the proportion of children showing signs of contracting the
disease. The symptoms most associated with pneumonia are short, rapid breaths, having
a fever and cough, as well as having a problem in the chest. We compared the symptoms
that included all these attributes to factors associated with child mortality. The results
show that pneumonia is higher among children living in the rural areas compared to the
children living in the urban areas. Furthermore, we found that chi-square (1) = 1.020, p =
0.312. As for the children with a birth number between one and three, the data indicated
that approximately 0.37% had shown signs of pneumonia, while those whose numbers
were between seven and nine had about 0.67% of children showing symptoms of
pneumonia (Table 3). The result shows that birth order has a statistically higher
significance than other variables. Therefore other variables’ relationships with the
dependent variable are intentionally not mentioned here.



Table 1. Percentage distribution of child mortality in Sierra Leone, 2008.

Characteristics Child is alive Mumber of cases Chi square p-value
Mo (%) Yes (%)
Sex of child
Male 184 2,552 2836 1.120 0.290
Female 304 2,491 2795
Maothers age
< 20 years 0.6 99.4 336 520811 0.000
2034 years 0.6 99.4 3479
3549 years 0.65 99.35 1,228
Place of residence
Rural 60.9 358 3,353 7.359 0.007
Urban 39.1 230 1.690
Birth number
1-3 9.80 90.20 3,295
45 10.48 89.52 1,755 17.052 0.001
7-9 12.65 87.35 514
10-12 23.88 76.12 &7
Religion
Christian 8.26 91.74 1,271
Islam 11.00 89.00 4,289 13.364 0.020
Other 18.52 8148 54
Source of water
Piped 10.56 89.44 1,089
Tube well 13.20 86.80 409
Dug well 10.36 89.64 2,095 5.067 0.408
Surface 9.70 90.30 1.969
Tanker 5.26 94.74 19
Bottle 1111 88.89 9
Other 0 0 0
Type of toilet
Flush 12.62 8v.38 214
Pit latrine 10.46 89.54 3,652
Mo facilicy 9.81 90.19 1,387 11.269 0.046
Composting 8.06 91.94 73
River/stream 24.32 75.68 7
Other 7.41 9259 7
Source of energy
Yes 10.37 89.63 5,026 0.016 0.898
Mo 10.19 89.81 569
Maother’s occupation
Mot working 10.95 89.05 1142
Modern 10.63 89.37 1,561
Farming 9.88 90.12 1724
Traditional 8.54 91.46 a2 7.633 0.178
Manual 18.39 Blsl a7
Other 0.00 100.00 [

{Continued)



Table |. {Continued)

Characteristics Child is alive Mumber of cases Chi square p-value
Mo (%) Yes (%)

Main floor materials
Matural 10.11 89.89 3,669
Rudimentary 25.00 75.00 8 2.443 0.295
Finished 10.77 89.23 1912

Main walls materials
Matural 11.34 Ba.66 1.517
Rudimentary 11.90 88.10 462 0.145 0.930
Finished 11.27 88.73 | 499

Main roof materials
Matural 11.01 88.99 1,399
Rudimentary 10.34 89.66 348 1.806 0.405
Finished .74 90.2& 3,634

Source: Demographic and Househeold survey, Sierra Leone (2008).

There were two variables we merged together: children who had diarrhoea two weeks
prior to the survey and children who still had diarrhoea at the time of the survey. These
two variables were compared to possible factors associated with child mortality to
determine which of these factors were also associated with diarrhoea. Furthermore, the
results indicate that mothers between the ages of 20 to 34 had the second highest
percentage of children affected by diarrhoea (Table 4). As for older mothers between
the ages of 35 and 49, the results indicated that there were approximately 1.55%
of children who had contracted diarrhoea. The result shows that the birth number of a
child and the percentage of children showing signs of measles indicate that measles was
highest amongst children with a birth number between four and six. Furthermore, the
results showed that the second highest percentage of cases were amongst children with
the birth number between one and three. As for the third highest, this was among
children in the order of seven to nine. Furthermore, there were no cases of measles for
children with the birth number between 10 and 12 (Table 5).



Table 2. Percentage distribution of children affected by ARI in Sierra Leone 2008.

Characteristics Has ARI (%) Mo ARI (%) Mumber of cases Chi square p-value
Mother age
Under 20 0.6 99.4 336
20-34 0.6 99.4 3479 0.036 0.982
3549 0.65 99.135 1.228
Place of residence
Rural 0.75% 99.25 3,353 21.806 0.094
Urban 036 99.64 1.690
Birth number
1-3 044 99.56 2972
446 0.83 99.17 1.571 4.838 0.184
-9 .11 98.89 449
10-12 0 100 5l
Sex of child
Male 074 99.26 2,552 1.425 0.233
Female 048 99.52 249]
Religion
Christian 0.69 99.31 l.166
Islam 0.6 99.4 3817 0377 0.828
Other 0 100 44
Source of water
Piped 0.41 99.59 974
Tube well 028 99.72 355
Dug well 059 99.41 1.878 3.000 0.700
Surface 084 99.16 1,778
Tanker 0 100 18
Bottle 0 100 B
Type of toilet
Flush 0 100 187
Pit latrine 0.7 99.3 3,270 2145 0.829
Mo facility 056 99.44 1.251
Composting 0 100 251
River/stream 0 100 25
Source of energy
fes 039 99.61 511 0476 0.490
Mo 0.64 99.36 4,505
Mother’s education
Mo education 0.75 99.25 3,709
Primary 0.15 99.85 £52 4726 0.193
Secondary 0.23 99.67 613
Higher 0 100 69
Mother’s occupation
Mot working 039 99.61 1.017
Modern 043 99.57 1,395
Farming 0.81 99.19 2,455 4255 0513
(Continued)
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Table 2. (Continued)

Characteristics Has ARI (%) Mo ARI (%) Mumber of cases Chi square p-value
Traditional .33 98,167 75
Manual 0 100 71
Orther 0 100 0
Main floor materials
Matural 0.79 9921 3,298
Rudimentary 0 100 é 4255 0513
Finished 0.29 99.71 [, 70&
Main walls materials
Matural |.04 98.94 [,345
Rudimentary 0.49 99.5] 407 4619 0.099
Finished 0.38 99.62 1,330
Main roof materials
Matural 08 992 |,245
Rudimentary 1.6 93.4 312 1775 0.020
Finished 0.43 99.57 3,280
Source: Demographic and Household survey, Sierra Leone (2008).
T0
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Figure |. Age at death in months by sex of child.
Source: Demographic and Household Survey, Sierra Leone (2008).
Table 3. Percentage distribution of children affected by Pneumonia in Sierra Leone 2008.
Characteristics Has pneumonia (%) MNo § (%) MNumber of cases Chi square p-value
Mather's age
Under 20 0.00 100 336
20-34 0.60 99.40 31479 3214 0.200
3549 0.33 99.67 1,228
Place of residence
Rural 0.57 99.43 3,353 1.020 0312
Urban 0.38 99.64 1,690
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Table 3. (Continued)

Characteristics Has pneumonia (%) No S (%) Mumber of cases Chi square p-value
Birth number
1-3 0.37 99.63 2972
44 0.70 99.30 1,571 2.807 0.422
7-9 0.67 99.33 449
10-12 0.00 100.0 51
Sex of child
Male 0.63 99.37 2,552 1.804 0.179
Female 0.36 99.64 2491
Religion
Christian 0.69 99.31 l. 166
Islam 0.45 99.55 1817 1.268 0.531
Other 0.00 100.0 44
Source of water
Piped 0.31 99.69 974
Tube well 0.28 99.72 355
Dug well 0.43 99.57 1,878 3316 0.651
Surface 0.73 99.27 1,778
Tanker 0.00 100.0 18
Bottle 0.00 100.0 8
Type of toilet
Flush 0.00 100.0 187
Pit latrine 0.49 99.51 3,270
Mo facilicy 0.40 99.60 1,251 7.519 0.185
Composting 0.02 99.98 151
River/stream 0.00 100.0 25
Source of energy
fes 0.39 99.61 =11 0.131 0717
No 0.51 99.49 4505
Mother’s education
Mo education 0.49 99.51 3709
Primary 0.77 99.23 652 1.661 0.641
Secondary 0.33 99.67 613
Higher 0.00 100.0 69
Mother’s occupation
Mot working 0.29 99.71 1,017
Maodern 0.36 99.64 1,395
Farming 0.65 99.35 2,455 3977 0.553
Traditional 1.33 98.67 75
Manual 0.00 100.0 7l
Other 0.00 100.0 |
Main floor materials
Matural 0.61 99.319 3,298
Rudimentary 0.00 100.0 & 2.254 0.324
Finished 0.29 99.71 1,706
Main walls materials
Matural 0.82 99.18 1,345
{Continued)
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Table 3. (Continued)

Characteristics Has pneumonia (%) Mo 5 (%) Mumber of cases Chi square p-value
Rudimentary 025 99.75 407 3.180 0.204
Finished 038 99.62 1,330

Main roof materials
Matural 0.56 99.44 1,245
Rudimentary 0.00 100.0 312 1.743 0418
Finished 046 99.54 3,280

Source: Demographic and Household survey, Sierra Leone (2008).

Table 4. Percentage distribution of children affected by diarrhoea in Sierra Leone 2008.

Characteristics Has diarrhoea (%) Mo diarrhoea (%) Mo of cases Chi square  p-value
Mother’s age
Under 20 298 97.02 33
20-34 221 97.79 3479 3.294 0.193
3549 1.55 98.45 1,228
Place of residence
Rural 2.03 97.97 3,353 0.265 0.606
Urban 2.25 97.75 1,690
Birth number
-3 219 97.41 1972
4-£ 1.91 98.09 1,571 0.426 0.935
-9 223 97.77 449
10-12 1.96 98.04 5l
Sex of child
Male 227 97.73 1552 0.732 0.392
Female 1.93 98.07 1491
Religion
Christian 2.40 97.60 1,166 0.644 0.725
Islam 2.02 97.98 3817
Other 227 97.73 4o
Source of water
Piped 246 97.54 974
Tube well 423 95.77 355
Dug well 1.49 9851 1,878 12.355 0.030
Surface 219 97.41 1,778
Tanker 0.00 100.00 18
Borttle 0.00 100.00 8
Type of toilet
Flush 1.60 98.40 187
Pit latrine 223 97.77 3.270
Mo facility 1.76 98.24 1,251 3.760 0.584

Composting 0.03 99.97 251




Table 4. (Continued)

Characteristics Has diarrhoea (%) Mo diarrhoea (%) Mo of cases Chi sguare p-value
Riverfstream 0.00 100.0 25
Source of energy
Yes 1.96 98.04 511 0.067 0.795
Mo 2.13 97.87 4505
Mother’s education
Mo education 2.05 97.95 3,709
Primary 245 9755 652
Secondary 1.96 98.04 613 0718 0.859
Higher 2.90 97.10 &9
Mother’s occupation
Mot working 1.77 98.23 1,017
Modern 2.15 97.85% 1,395 4587 0.458
Farming 2.08 97.92 2,455
Traditional 533 94.67 75
Manual 282 97.18 72
Main floor materials
Matural 227 9773 3,298
Rudimentary 0.00 100.0 & 1.951 0.377
Finished 1.70 98.30 1,706
Main walls materials
Matural 2.08 97.92 1,345 0.023 0.988
Rudimentary 1.97 98.03 407
Finished 203 97.97 1,330
Main roof materials
Matural 1.93 98.07 1,245
Rudimentary 1.60 98.40 312 0.700 0.705

Finished 220 97.80 3.280




Table 5. Percentage distribution of children affected by measles in Sierra Leone (2008).

Characteristics Has measles (%) Mo measles (%)  MNumber of cases Chi square p-value
Mather's age
Under 20 0.89 99.11 336
20-34 0.03 99.97 3479 2.909 0.233
3549 0.33 99.67 1.228
Place of residence
Rural 0.51 99.49 3,353 6.336 0.0l12
Urban 0.89 99.11 1.690
Birth number
-3 0.30 99.70 1972
46 0.51 99.49 1.571 1.679 0.642
7-9 0.22 95.78 449
10-12 0.00 100.0 51
Sex of child
Male 0.47 99.53 2,552 1.864 0.172
Female 0.24 99.76 2491
Religion
Christian 0.09 99.91 1.166
Islam 0.45 99.55 3817 3.397 0.183
Other 0.00 100.0 44
Source of water
Piped 0.10 99.90 974
Tube well 0.28 99.72 355
Dug well 0.37 99.63 1.878 3.027 0.696
Surface 0.51 99.49 1.778
Tanker 0.00 100.00 18
Bottle 0.00 100.00 8
Type of toilet
Flush 0.00 100.0 187
Pit latrine 0.37 99.63 3,270
Mo facility 0.48 99.52 1.251 2.283 0.809
Composting 0.00 100.0 251
River/stream 0.00 100.0 25
Source of energy
Yes 0.00 100.0 5l 2.049 0.152
Mo 0.40 99.50 4,505
Mather’s education
Mo education 0.38 99.62 3,709
Primary 0.31 99.69 652 3.052 0.384
Secondary 0.16 99.84 613
Higher 1.45 98.55 69
Moather’s occupation
Mot working 0.10 99.90 1.017
Modern 0.36 99.64 1,395
Farming 0.04 99.96 2455 3618 0.606
Traditional 0.00 100.0 75
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Table 5. (Continued)

Characteristics Has measles (%) Mo measles (%)  MNumber of cases Chi square p-value
Manual 0.00 100.0 72

Main floor materials
Matural 0.36 99.64 3,298
Rudimentary 0.00 100.00 [ 0.026 0.987
Finished 0.35 99.65 1,706

Main walls materials
Matural 0.74 99.26 1,345
Rudimentary 0.25 99.75 407 3.269 0.195
Finished 0.30 99.70 1,330

Main roof materials
MNatural 0.48 99.52 1,245
Rudimentary 0.96 99.04 312 4.174 0.124
Finished 0.27 99.73 3,280

Logistic Regression

Logistic regression was used for the selected background variables chosen from the
children data- set. There were three dependent variables: children having a cough for the
last 24 hours, children having problems in the chest and children having diarrhoea.
Several diseases influenced child mortality in the study area. Interestingly, our major
concern reflects data consistency and the qual- ity of the data. These three dependent
variables play a major role with the independent variables. These variables were used to
evaluate the significance between each of the independent variables on the dependent
variables. The dependent variables were dichotomous: if ‘yes’, coded as ‘1’; if ‘no’, coded
as ‘0’; in other words, one of two outcomes: that is, either they had not contracted the
disease (0 = no) or they had contracted the disease (1 = yes).

As for the independent variables, there were two groups: one dichotomous and the other
cate- gorical, which was mentioned in the methodology section. The dichotomous group
consisted of eight variables, namely type of place of residence, sex of household head,
currently pregnant, vis- ited by family planning workers in last 12 months, visited health
facilities in last 12 months, cur- rently breastfeeding, currently amenorrheic and
currently abstaining. As for the categorical variables, these included a mother’s age (from
15—-19, 20—24, 25—29, 30—34, 35-39, 40—44 and 45 and above), region (eastern,
northern, southern and western regions), highest educational level, religion and wealth
index (poorest, poorer, middle, richer and richest).

Model 1: Children Having a Cough. Table 6 shows that there are six background variables
which are highly significant with children having a cough. A statistically significant
association is seen between the regions and children having a cough (p = 0.000). The
level of significance for this variable was p < 0.005. Furthermore, the results indicate that
children living in the northern regions of Sierra Leone have a 0.7 times greater chance of
contracting a cough than those living in the eastern region. The results for an association
between the highest educational level of the mother and children having cough are
presented in the same table. The data indicate that mothers who had no education were
statistically highly significant due to p < 0.001. Interestingly, for other levels of education,
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there was no significance effect with children having a cough. The third variable used was
dichotomous, namely place of residence.

The results in the table indicate that place of residence has a significant effect with children
who have a cough. Furthermore, we could conclude that children living in the rural areas
are 1.2 times more likely to contract a cough than those children living in the urban areas.
This result might be due to there being more health facilities in urban areas. Another
interesting influence is mothers currently breastfeeding, which is statistically highly
significant to the dependent variable. In addition, we could conclude from the data that
children drinking breast milk are 1.3 times less likely to have a chance of contracting a
cough than those children who had not been feed breast milk. In terms of the
association between currently amenorrhea and children having a cough, the results
showed a highly significant effect with an exp 3 value of 0.81.

Furthermore, the results indicate that children whose mothers are currently amenorrheic
have a 0.8 times greater likelihood of contracting a cough. The results in Table 6
indicated that currently abstaining was highly significant to children having a cough due to
p < 0.01. Furthermore, the table shows that children whose mothers had abstained had a
1.2 times greater likelihood of contracting a cough than those whose mothers were not
abstaining. In addition, we need to note that religion had shown null values. This could
indicate missing values, a possible bias, or even inconsistency in the dataset.

Model 2: Children Having a Problem in the Chest. When looking at the results in Table
6, we found that the region was considered significant to children contracting problems
in the chest due to p <0.001. Furthermore, the odds ratio shows that children living in the
southern region of Sierra Leone are 1.4 times more likely to have a problem in the chest
than those living in the eastern region (p < 0.01). The highest educational level of a
mother was shown to be significant to mothers who had no education and children
having a problem in the chest. As for the other levels of education, there was no
relationship shown. According to Table 6, religions had shown to be significant to children
having a problem in the chest. However, this was only shown for children who belonged
to the Christian faith. As for the other religions (Islam, Baha’i, traditional, none and
other), the significance values suggest that there was an error in the data, which could be
due to one of the following reasons: missing values, a bias, or an inconsistency in the data.

Type of place of residence indicates that there is significance to children with a problem in
the chest (p < 0.005). The odds ratio shows that a child who lives in a rural area is 1.7 times
more likely to have problems in the chest than a child living in an urban area. Sex of the
household showed that there was a relationship with children having a problem in the
chest (p < 0.05). As for the odds ratio, the results had shown that children who had
come from a household whose head was a female are 1.4 times more likely to have a
problem in the chest than those children who had come from a household whose head
was a male. Furthermore, according to Table 6, mothers ‘currently breastfeeding’ is
statistically highly significant to the dependent variable (p < 0.05). In addition, we could
conclude from the data that children drinking breast milk are 1.4 times less likely to have
a chance of contracting a cough than those children who had not been feed breast milk.
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Table 6. The odds ratio of children having a cough, problems in the chest and diarrhoea by background
characteristics in Sierra Leone, 2008,

Selected variables Model 1. Having cough Model 2 Problem in the Model 3. Diarrhoea
chest
Exp(B)  95% C..for Exp(p) 95% C.L 95% C.L for
EXP(E) Lower for EXP(B) EXP(E) Lower
Upper Lower Upper Upper
Age S-year groups (Ref: [5-19)
15-19 1.00 1.00 1.00
20-24 1.26 0.74 212 1.05 0.51 218 .79 0.38 8.58
25-29 1.35 0.82 223 .24 0.64 239 1.82 0.42 7.88
30-34 1.25 0.76 2.04 1.05 0.55 2.01 .72 0.41 7.28
35-39 1.45 0.88 239 1.29 0.67 149 0.81 0.18 371
4044 1.09 0.66 1.82 1.01 0.52 1.98 1.02 022 463
4549 1.07 0.6l 1.88 .12 0.53 2.33 0.87 0.16 481
Region (Ref: Eastern)
Eastern 1.00 1.00 1.00
Morthern 0.74 0.58 0.95 0.81 0.55 .19 0.50 025 1.02
Southern 0.84 0.65 1.08 .42 0.97 .06 1.06 0.54 .08
Western 0.97 0.76 1.26 1.09 0.74 161 029 0.13 0.67
Highest educational level {Ref: No education)
Mo education 1.00 1.00 1.00
Primary 0.95 0.50 1.80 1.22 0.37 4.05 0.58 0.12 .69
Secondary 1.45 0.76 176 .74 0.52 5.85 0.68 0.14 3.28
Higher .18 0.62 223 1.86 0.56 6.17 0.54 0.12 .58
Wealth index (Ref: Poorest)
Poorest 1.00 1.00 1.00
Poorer .14 0.91 1.42 1.05 0.78 .41 [.19 0.63 226
Middle .19 0.95 1.49 1.25 0.94 .67 [.16 0.62 218
Richer 1.26 0.99 1.6 0.95 0.68 1.33 0.83 0.40 1.70
Richest 1.26 0.92 1.74 1.13 0.71 1.80 0.43 0.16 .11
Type of place of residence (Ref: Urban)
Urban 1.00 1.00 1.00
Rural 1.20 0.98 1.48 1.65 1.21 126 0.66 0.38 [.15
Sex of household head (Ref: Male)
Male 1.00 1.00 1.00
Fernale 1.03 0.86 1.23 1.35 1.06 1.71 1.20 0.74 1.96
Currently pregnant {Ref: No or unsure)
Mo 1.00 1.00 1.00
Yes 1.07 0.80 1.44 1.00 0.65 1.54 0.94 0.41 216
Visited by a FP worker in last 12 months (Ref: Noj
Mo 1.00 1.00 1.00
Yes 0.94 0.74 1.18 1.09 0.80 1.50 0.83 0.40 1.75
Visited health FC in last 12 months (Ref: No)
Mo 1.00 1.00 1.00

Yes .12 0.97 1.29 .14 0.93 1.3% 095 0.63 1.43




Table 6. (Continued)

Selected variables Meodel |. Having cough Meodel 2. Problem in the Model 3. Diarrhoea
chest
Exp(B) 95% Cll.for Exp(B) 95% C.1. 95% C.l.for
EXP(p) Lower for EXP(Q) EXP(p) Lower
Upper Lower Upper Upper
Currently breasdeeding (Ref: No)
No 1.00 1.00 1.00
fes 1.33 1.07 |.66 1.22 0.54 1.21 .16 0.63 215
Currently amenorrhea (Ref: No)
No 1.00 1.00 1.00
fes 0.81 0.68 0.96 1.40 1.03 1.90 0.66 0.40 1.10
Currently abstaining (Ref: No)
No 1.00 1.00 1.00
fes 1.22 0.98 1.52 .18 0.87 161 .10 059 207

Model 3: Children Having Diarrhoea. Table 6 indicates that only one variable had shown
a relationship with children having diarrhoea. The region of the child had shown to have a
significance of p< 0.001. First, the table shows that the eastern region of Sierra Leone has
a higher significance for children to contract diarrhoea than any of the other regions.
Second, it shows that the western region had the second highest significance level, with
the northern region (p < 0.01) being the third. As for the southern region, this was
shown not to be significant. Furthermore, the odds ratios indicate that children living in
the western region are 0.3 times more likely to contract diarrhoea than those living in the
eastern region. As for those in the northern region, the results showed that there is a 0.5
times greater likelihood of a child contracting diarrhoea from this region than from the
eastern region. In summary, the regional variation was found only for the children
having a cough, but there were no effects with diarrhoea and problems in the chest.

Discussion

The first aspect we looked at was factors associated with child mortality. From our results,
we had concluded that there are four factors that are statistically significant to child
mortality. The first was place of residence. In 1988, Bailey had found that the place of
residence was a contributing factor towards child mortality in Sierra Leone. As per the
study analysis we have kept all the variables in the concern tables due to clarity of
purpose and only significant variables were discussed. In our results, we also found this
to be true. It was interesting to find that a higher percentage of children had died in the
urban areas compared to those in the rural areas, even though the rural areas are the
places where most of the economic wealth comes from. As for possible reasons for the
higher percentage of children dying in urban areas, we concluded that: first, there could
have been possible migration and the place of residence at the time of death was not the
real onset of death. Second, the medical centres in the urban areas could have not been
well equipped or had no medication available. As for the rural areas, the distance to a
medical facility or lack of medication at the facility might have been the problem.

The second factor was birth number. From our review of the literature, we found that birth
number is significant to child morality, as we have also concluded in our study. However,
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Van Ginneken and Kembo (2009) stated that a U-shaped relationship was found between
a child’s birth number and death, but in our study this is not the case. In our results, we
found that, even though fewer children had a birth number higher than 10, this showed
the highest percentage of deaths. Those children with a birth number between one and
three had the smallest percentage of deaths. Furthermore, we found that as the birth
number of a child increases, so does the percentage of deaths. The possible reason for
this is that a mother who has her first child tends to be more overprotective and well-
cared-for than for children born after that. Furthermore, it could be found that caregivers
to children with a higher birth number were either inexperienced, the child’s older sib-
lings, or both.

The third significant factor associated with child morality was religion. In our results we
found that the country is predominantly Muslim, while the second highest religion was
Christianity. As for other religions, which included Baha’i, traditional, none and other,
there were a very small percentage of these. Furthermore, in our results, we found it
surprising that other religions had the highest percentage of deaths, while Muslims (who
were the majority) had the smallest percentage of deaths. The potential motivation for
this is that some people use their religion as a decision- making tool as stated by
certain researchers (Agadjanian and Menjivar, 2008; Ellis and Haar, 1998). These
types of decisions include whether a child could be taken to a medical facility or receive
any treatment when sick.

In addition, our study found that the type of toilet facility used by a child is
statistically significant to child mortality. From our results, we found it interesting that,
even though there were a small number of children using a flushing toilet, the
percentage of children that died compared to those who had no facility was much
higher. The possible explanation for the type of toilet facility being used by a child as a
factor in child mortality is that the infrastructure in Sierra Leone is not of a high
standard. In addition, when we looked at the highest percentage of child deaths, it
was found that they were from children using the river/stream as a toilet facility. The
rivers/streams are breeding grounds for potential viruses and bacteria. This was
shown in a study by Clasen and Bastable (2003) when they explained how people’s
water sources were being contaminated by faeces. Also, there could have been
leakages from the sewage systems that people were unaware of that caused those
children who died to contract a vulnerable disease.

Further, in the study, we looked at four vulnerable diseases associated with children
dying, which were ARI, pneumonia, diarrhoea and measles. However, since no data
was available on cause of death, we looked at the effects of these diseases on children in
Sierra Leone. From our results, we can conclude that, for ARI, there was only one factor
statistically significant for children who showed signs of ARI, which was the roof material
of the household. In our study, there were a number of cases that had not answered this
question. However, from those who did answer, it was made clear that the highest
percentage of child deaths were from households using rudimentary material. The
rudimentary material used was wood and palms/bamboo, which people used in their
households. These materials may not have been treated correctly and the child might
have inhaled something from them while in the household, causing the child to become
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sick. Sierra Leone is a country that has vast forests and this could be a reason why
rudimentary material was used. Madhi and Klugman (2006) had stated five factors that
could help reduce the number of children being infected with ARI. However, in our
study we found none of these factors to be significant.

As for pneumonia, there were no factors associated with children showing signs of the
dis- ease. This is surprising since Onoja (2010) had stated that at least 1.6 million
children had died due to pneumonia, of which 98% had come from developing
countries. Diarrhoea was the third disease we looked at. In our results, we found that
one known factor was associated with children contracting the disease, which was the
source of the household’s water. The potential reason for this is that some areas of Sierra
Leone’s people use the rivers/streams as their toilet facility, which contaminates the
water and, without proper purification of it, we would find a lot of children getting sick,
as stated by Clasen and Bastable (2003). This was reiterated by Gunther and Fink
(2011), who stated that, if proper investment in water purification is made, child
mortality could be reduced. Furthermore, we have established in the rationale that
Sierra Leone has emerged from a civil war and is trying to build its infrastructure. This
means that water purification and sanitation plants are being upgraded or built and
therefore water contamination is still happening in the country.

The last disease we looked at was measles. This disease also had one factor statistically
significant to children contracting the disease. This factor was the place of residence.
Measles is a disease that has been under control for years as vaccinations are available.
However, in developing countries, this is not always the case, as stated by World Vision
International (2010). In our study we found that more children had shown signs of
measles in the urban areas rather than in the rural areas. The potential cause of the
measles is people coming into the country and passing it on to other people. Another is
that the virus was always there, but in rural villages and as

Furthermore, we have found that children who had contracted a cough and those with a
problem in the chest had six and five variables significant to each respectively. What
makes this interesting is that these two symptoms are signs for the diseases pneumonia
and ARI. In addition, we found it interesting that both these two variables had three
factors in common, which were region, place of residence and currently breastfeeding.
From the region, it was shown that children were 0.7 times more likely to contract a
cough in the northern region, while children living in the southern region had a 1.4 times
greater likelihood of having problems in the chest. As for place of residence, it was found
that 1.2 times more children would contract a cough and 1.7 times more children would
have a problem in the chest from staying in the rural areas. In the case of mothers
currently breastfeeding, it was found that 1.3 times more children would contract a cough,
while 1.4 times would have problems in the chest.

As for children who still had diarrhoea, it was shown that only one variable was significant.
This was the variable ‘region’. There were two regions that had shown that children who
still had diarrhoea were significant; that is, the southern and northern regions of Sierra
Leone.
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This study has shown a path for the Sierra Leone government to help it reduce the high
child mortality rate. In order for the government to help reduce child mortality, there are a
few key issues that need to be implemented. First, the government would need to
distribute basic needs to its people, especially in the rural area. Access to clean
drinking water, proper toilet facilities and access to medical treatment should be the
highest concern for the government. Second, there should be at least two types of
campaigns run to promote, first, basic amenities sanitation and proper healthcare and,
second, immunization to reduce the occurrence of children contracting vulnerable
diseases. Furthermore, there is genocide of girls occurring throughout the world. An
informative workshop should be run throughout the rural and urban areas of Sierra
Leone to stress the importance of girls in society and how a girl is an asset to any area,
city, or country in the world. Finally, the study showed how maternal and environmental
factors have significance on whether a child would contract a vulnerable disease.
Therefore the government should start to rebuild its infrastructure, as well as implement
or improve programmes currently running to aid in decreasing the amount of children
contracting diseases. This will allow child mortality levels to decrease in Sierra Leone.

Conclusion

In Sierra Leone there have not been many studies carried out on epidemiology effecting
child mortality. However, if we look at the selected disease patterns mentioned in
this article, it shows that diarrhoea is the disease that affects most children, while
pneumonia and ARI are second and third respectively. However, as for measles, a
disease that in the 21st century is rarely contracted, the study shows there are a fair
number of children contracting this disease, making it clearer that some children are
not being vaccinated. Due to this, we would recommend that the country keep
promoting child vaccination, reiterating how important it is. This will aid in reducing
the number of children contracting measles. Also, we would like the country to run a
campaign on hygiene in the household, as well as grant the most basic of needs to the
rural areas, which is the provision of proper toilets and purified piped water. This will
aid in reducing the number of children being infected by diarrhoea. Furthermore, free
testing of ARI and pneumonia should be available for adults. This will allow children
who contracted this airborne disease to be treated or, if not, prevent the child from
contracting it. The concerned government should try to implement universal education
systems to prevent the spread of vulnerable diseases. Healthcare providers should give
proper propaganda for pulse polio vaccination, promote community participation,
whilst more attention to these issues should be given by the mass media, newspapers
and so forth. This will be of immense worth in this juncture. Therefore further
research is urgently needed in this country.
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