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ABSTRACT 
Introduction: Globally, the reduction of childhood mortality is a major objective 

to meet the health-related targets of the Sustainable Development Goals 2030. 

Studies have shown that childhood mortality is high in developing countries like 
Nigeria, especially in rural areas. This study identifies environmental factors 

associated with childhood survival among rural women in Nigeria. 
Method: This retrospective study analyzed the 2018 National Demographic and 

Health Survey data. Women aged 15 – 49 years who lived in rural areas and had 
a child between 12-59 months old were included in the study. The number of 

children who died or were alive for each woman was the primary outcome. A 

logistic model was employed to identify the associated factors. 
Results:Childhood mortality in rural Nigeria was approximately 23%. Child 

survival was linked to the types of toilet facilities, distance to the water source, 
households with motorcycles, and the materials used for floors and roofs (p < 

0.05). The sex of the head of household, type of mosquito bed-net, cooking fuel, 
households with televisions, and wall materials were also significantly 

associated with childhood survival (p < 0.05). Additionally, electricity and the 

age of the household head had a significant correlation with childhood survival 
in the southern part of the country (p < 0.05). 

Conclusion: The identified risk factors must be addressed to enhance childhood 
survival. This intervention will improve the environmental conditions for rural 

women, which will ultimately play a crucial role in achieving one of the 
Sustainable Development Goals of reducing childhood mortality. 
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INTRODUCTION 

One of the major health goals of the 

Sustainable Development Goals (SDGs) 

for child survival is to significantly reduce 

preventable deaths of newborns and 

children under five years of age by the end 

of 2030. Therefore, all countries should 

aim to lower neonatal mortality to as low 

as 12 per 1,000 live births and under-five 

mortality to nomorethan25 per 1,000 live 

births by 2030.1However, if current trends 

continue, several countries will not be on 

track to meet these targets.1 

In a study involving 46 African 

countries, it was found that many countries 

are far from achieving the SDGs based on 

their current estimates of under-five and 

neonatal mortality. It was also noted that 

under-five mortality rates will have to be 

reduced by about 9% annually between 

2015 and 2030 to achieve the SDG 3.2 

target for under-five mortality by 2030.2 

Therefore, identifying the local challenges 

contributing to child mortality and 

improving child survival and health 

remains a global challenge that needs to be 

addressed.3Many studies have been done 

to identify factors associated with under-

five mortality generally. The education of 

mothers, sex of the child, region, and 

maternal age at childbirth, among others, 

were significantly associated with Under-

five mortality (U5M) in Nigeria using 

NDHS, 2013 data.4,5 Other factors 

associated with infant and child mortality 

include occupation, geopolitical zones and 

type of residence.6,7 Place of residence 

(urban and rural) was another major factor 

significantly associated with childhood 

mortality in Nigeria and beyond.8,9 

Another study on differentials in the 

determinants of under-five mortality 

(U5M) in rural-urban Bhutan, Australia, 

reported that childhood mortality was 

higher in the rural than the urban. 

Likewise, younger mothers from 

households without electricity and good 

sanitation experienced higher U5M.7 It 

was reported in a study using 2013 Nigeria 

Demographic and Health Survey (2013, 

NDHS) data that women from rural and 

the Northern part of Nigeria experienced 

higher child mortality than their 

counterparts from the southern part of the 

country. Also, child mortality was higher 

among women who started childbearing at 

an early age and with lower educational 

levels.5,10,11 Survival analysis on U5M in 

Nigeria has shown that married women 

and households with a rich and middle 

wealth index experienced higher child 

mortality than unmarried and households 

with a poor wealth index. Female children 

also survived than male children.5 

In addition, children with large birth 

intervals survived more than those with 

short birth intervals, and several children 

born in a family of 2 or fewer survived 

more than those born in a family of 3 or 

more. The size of children at birth had a 

significant effect on their survival. 

Children of small size at birth are likely to 

die more than those of large size.5,12 

Studies have shown that rural women 

experienced childhood mortality more than 

those in urban areas.13–15 

One of the reasons why countries are not 

positioned to meet the targets is due to the 

inability to generate evidence on the 

immediate and remote factors that may be 

responsible for childhood mortality, which 

may differ from country to country as a 

result of the socioeconomic and several 

other local factors peculiar to each 

country. These factors must be identified 

and quantified to provide suitable local 

solutions to address the high child 

mortality rates in several African 
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countries.1However, few studies from 

Nigeria have examined factors associated 

with child mortality (12 – 59 months) 

among rural dwellers, especially 

environmental factors. Therefore, this 

study was embarked upon to identify some 

environmental factors associated with 

child mortality among rural dwellers in 

Nigeria using a logistic model approach. It 

was also carried out to add to existing 

knowledge. 

 

Table 1: Environmental factors associated with childhood mortality: Experience of Rural women aged 

   15-49 in the whole of Nigeria 

 
Adjusted Odds Ratio –AOR; Significant at 5%, Significant at 1%, Significant at 0.1%  

 

 

Methodology 

The study was carried out in Nigeria, 

a country in West Africa. It is located 

between the Sahel to the north and the 

Gulf of Guinea to the south in the Atlantic 

Ocean. Nigeria has an area of about 

923,769 square kilometres, with a 

population of more than 230 million. It has 

36 states and the Federal Capital Territory, 

where the capital is located in Abuja. 

There are six geopolitical zones in Nigeria, 

namely: North-Central, North-East, North-

West, South-East, South-South, and 

South-West.16 
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This is a retrospective study, where data 

from the 2018 Nigeria Demographic and 

Health Survey (2018 NDHS) were 

analyzed. This is secondary data for 

women aged 15 to 49 years with children 

aged 12 to 59 months. The study for the 

2018 NDHS was a two-stage stratified 

design. The 36 states and the Federal 

Capital Territory were stratified into rural 

and urban. The 1625women who had 

complete data in rural areas were used in 

this study. The complete study design and 

data collection method are found in the 

2018 NDHS report (2018 NDHS).16The 

outcome (dependent) variables (Y) were 

the number of children aged 12 to 59 

months who were alive (Y2) and the 

number who died (Y1) per woman. 

Explanatory or independent variables were 

as used by 2018 NDHS tools include: 

Source of drinking water, Household has 

electricity, Type of toilet facility, Time to 

get to water source, Sex of household 

head, Type of mosquito bed net(s) slept 

under last night, Age of household head, 

Type of cooking fuel, Household has 

radio, Household has television, 

Household has motorcycle/scooter, Main 

floor material, Main wall material and 

Main roof material.  

Statistical Package for Social 

Sciences (SPSS) version 23 and the R 

package were used for analysis. The 

response Variables Y1 and Y2 were used in 

the model. In this study, a logistic 

regression model was used to identify the 

environmental factors associated with 

childhood survival. The results are 

presented for the north and south zones. A 

P-value of less than 0.05 was statistically 

significant. 

The Logistic regression model is 

given as:17 

kk xxxxxLog 
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Where:  is the probability of occurrence 

of child death for children of ages 12-59 

months. 0 isconstant.  

k ,..,.,,, 4321  represent the 

regression coefficients for independent 

variables kxxxxx ,...,,,, 4321 . The k-th in 

this study is 14 since 14 independent 

variables were considered. 

 

Ethical considerations  

Ethical approval for data collection for 

the NDHS was documented in the 2018 

NDHS report (2018 NDHS).16 
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Table 2a. Environmental factors associated with childhood mortality Experience of Rural women aged 

   15-49 in Northern and Southern Nigeria. 

 

 

 

RESULTS 

Out of 7731 children born by the 

respondents, 1755 (23%) died. Table 1 

shows the results of logistic regression 

analysis for factors associated with 

childhood mortality in Nigeria. The results 

revealed that the source of drinking water, 

whether the household has electricity or 

not, the age of the household head, and 

whether the household has a radio or not 

had no significant association with child 

survival (AOR ranges between 0.72 and 

1.47; CI: 0.78 – 5.17; p>0.05). Type of 

toilet facility, time to get water source, sex 

of household head, types of mosquito bed 

net(s) slept under, type of cooking fuel, the 

household has television, 

motorcycle/scooter, and main floor, wall 

and roof materials had significant (AOR 

ranges between 0.60 and 3.92; CI:0.45 – 

9.62; p<0.05) association with childhood 

survival.   
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Tables 2a and b show the results from 

logistic regression for both the north and 

south zones. In the North, the source of 

drinking water, the presence of electricity 

in the household, the time taken to access 

water, the age of the household head, the 

type of cooking fuel(Table 2a), the 

presence of a radio, and the main roofing 

material (Table 2b) were not significantly 

associated with childhood survival (AOR 

ranges between 0.52 and 2.77; CI: 0.14 – 

8.80; p > 0.05). Children of women who 

had pit toilet latrines were less likely 

(AOR = 0.64, CI = 0.46 – 0.89, p<0.05) to 

die than those with flush (Table 2a). 

Women whose household heads were male 

were less likely (AOR = 0.58, CI = 0.45 – 

0.73, p< 0.05) to have experienced 

childhood mortality than those with female 

household heads (Table 2a).  Women who 

slept under treated nets were less likely 

(AOR = 0.80, CI = 0.69 – 0.91, p<0.05) to 

have experienced childhood mortality than 

those without mosquito bed nets (Table 

2a). Children whose households had 

televisions and motorcycles were 1.4 

(AOR = 1.41, CI = 1.15 – 1.72, p < 0.05) 

and 1.2 (AOR =1.18, CI = 1.03 – 1.36, p < 

0.05), respectively, more likely to die than 

those who did not (Table 2b). Women 

whose main floor material was another 

type of material (rather than 

cement/carpet, earth/sand) were 1.9 (AOR 

= 1.89, CI = 1.07 – 3.51, p< 0.05) more 

likely to have experienced childhood 

mortality than those who had 

cement/carpet as the main floor material 

(Table 2b). In contrast, women whose 

main wall material was another type of 

material (rather than cement/cement block) 

were less likely (AOR = 0.76, CI = 0.65 – 

0.90, p<0.05) to have experienced 

childhood mortality than those who had 

cement/cement block as the main wall 

material (Table 2b).     

In the South, the results show that 

source of drinking water, time to get water 

source, sex of household head, types of 

mosquito bed net, type of cooking fuel 

(Table 2a), household had radio, television 

and motorcycle (Table 2b) had no 

significant association with childhood 

survival (AOR ranges between 0.13 and 

1.72, CI = 0.12 – 3.34, p> 0.05). In 

addition, the main floor and wall material 

were not significantly associated with 

childhood survival (AOR ranges between 

1.04 and 1.39, CI =0.34 – 5.91, p>0.05) 

(Table 2b). Children of women whose 

households had electricity were 1.5 (AOR 

= 1.47, CI = 1.07 – 2.02, p< 0.05) more 

likely to die than those who did not (Table 

2a). Furthermore, Children of women who 

had no toilet were 1.6 (AOR = 1.59, CI = 

1.06 – 2.39, p< 0.05) more likely to die 

than those who had flush toilets (Table 

2a). Also, the age (20-34 years) of 

household heads was significantly 

associated with low childhood mortality 

(AOR = 0.41, CI = 0.20 – 0.86, p<0.05) 

compared to those who were less than 20 

years old (Table 2a). Women whose main 

roof material was other types of material 

(rather than natural material) were 2.3 

(AOR = 2.27, CI = 1.09 – 4.44, p< 0.05) 

more likely to have experienced childhood 

mortality than those who had natural 

material (Table 2b).                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                        
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Table 2b: Environmental factors associated with childhood mortality Experience of Rural women aged 

   15-49 in Northern and Southern Nigeria. 

 

 
 

Adjusted Odds Ratio –AOR; Significant at 5%, Significant at 1%, Significant at 0.1%  

DISCUSSION 

This study has considered the effect of 

environmental factors on childhood 

survival among women in rural Nigeria. 

Considering Nigeria as a whole, the source 

of drinking water, the presence of 

electricity or a radio, and the age of the 

household head did not have a significant 

relationship with child survival. This is not 

in conformity with a previous study in 

Nigeria using the 2013 NDHS and Kenya, 

where the source of drinking water was 

significantly associated with childhood 

survival.9,19 

The type of toilet facility used by the 

household played a vital role in childhood 

survival. It was discovered that in Nigeria 

as a whole and in the north, households 

with pit toilet latrines experienced 

significantly less mortality than those with 

flush toilet facilities. On the other hand, 

children from households without toilet 

facilities experienced more mortality than 

those with flush toilet facilities. Previous 

studies in Australia and Nigeria have 

shown that women who used improved 

toilet facilities and safe sanitation 

experienced lower childhood 

mortality.7,9,10  In a household without a 

toilet facility, excreta will litter 

everywhere, which may eventually cause 

cholera. This may affect the health of the 

mother and child. Also, when a flush toilet 

is being used and there is not enough water 

to keep it clean or the closet is not in good 

condition, different ill-health odors will 

occur, which may affect the health of the 

household and may lead to death. 

However, when households have improved 

their standard of living and are well-

informed about the importance of hygiene 

and sanitation, childhood mortality will be 

reduced.20 

Time spent getting water sources 

influences the survival of children. The 

households that spent 16-20 and 26-30 

minutes experienced higher mortality than 

those with less than 10 minutes to get to a 
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water source. The distance to the water 

source will sometimes determine the 

quantity of water available at anygiven 

time. This shows the importance of water 

and its availability on time in childhood 

survival. Studies in Nigeria have shown 

the importance of access to potable water 

and improved water sources as significant 

determinants of childhood survival.9,10 

Considering Nigeria as a whole, 

this study identified the sex of the 

household head as a significant 

determinant of childhood survival. Studies 

from Nigeria and other sub-Saharan 

African countries have reported that 

households that had Female heads 

experienced lower childhood mortality 

than those with male household 

heads.7,10,13,21–23 The result has shown the 

vital role of women in making decisions 

about their children's health. The contrary 

occurred in Northern Nigeria, where 

children from male household heads 

experienced lower childhood mortality 

than those from female household heads. 

However, this conforms with a study in 

Ethiopia where households with female 

heads had higher childhood mortality than 

households with male heads.14 

In addition, the types of mosquito bed 

nets slept underplayed an essential role in 

childhood survival. Children who slept 

under treated mosquito bed nets 

experienced lower mortality than those 

who didn’t sleep under any bed nets in 

Nigeria as a whole and the Northern part 

of the country. The implication is that 

those without treated bed nets were 

exposed to mosquito bites, which could 

affect their health and eventually cause 

illnesses and death. In Kenya, a similar 

result was obtained from a previous study 

in a particular part of the country, while 

those who used insecticide-treated nets 

(ITNs) experienced childhood death in 

another part of the same country.15 

Furthermore, child survival was 

higher among the children whose 

household head’s age was between 20 and 

34 years than among those under 20 in the 

South. The above shows that those in the 

age bracket are older and capable of taking 

some steps that would be an advantage for 

childhood survival. This outcome was not 

the same as in a previous study from 

Afghanistan, where  Head age had no 

significant association with childhood 

mortality.20 

In our study, the type of cooking 

fuel was also found to be significantly 

related to childhood survival in Nigeria. 

Households using other types of cooking 

fuel had notably lower mortality rates than 

those using charcoal, gas, and kerosene. 

However, as expected, households with 

gas or kerosene would have a lower 

mortality rate than others; the inverse was 

the case. This outcome was not in line with 

a study from Kenya, where mortality was 

higher in households with high-polluting 

fuels than in those using low-polluting 

fuels.19 

Furthermore, households with 

television sets experienced more childhood 

mortality than those that did not have 

television in Nigeria, in the North and 

South.  Unimaginable injury and death can 

occur resulting from a television set falling 

onto a child from elevated locations in the 

home.24The inverse was reported in a 

study in Nigeria, where Media exposure 

significantly reduced childhood mortality.9 

This study also showed that households 

with motorcycles/scooters had higher 

mortality than those without 

motorcycles/scooters in Nigeria and the 

north. Motorcycle injuries had a higher 

proportion of childhood road traffic 
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injuries in Nigeria.25 Motorcycle and 

Scooter riders are expected to use safety 

helmets. Child safety experts advised that 

a scooter is not an appropriate toy for 

children under eight years old.26 

The main floor, wall, and roofing 

materials significantly affected childhood 

mortality. In Nigeria as a whole, as well as 

in the north, children from households 

whose main floor material was made of 

other materials (which are not 

natural/earth/sand) experienced higher 

mortality than those with cement/carpet 

materials. The composition of these types 

of other materials could be made of 

materials that can trigger certain illnesses, 

leading to morbidity and mortality among 

children. This result was similar to 

previous studies in that children from 

households with cement floors survived 

more than those from earth or sand 

floors.23 The household environment has 

also contributed to child survival. Poor 

ventilation and the use of suboptimal wall 

and roofing materials are important risk 

factors for most chronic respiratory 

illnesses.15 

The findings of this study hold 

significance for policymakers. It appears 

that individuals with flush toilets have 

higher mortality rates compared to those 

utilizing pit toilets, potentially due to an 

inconsistent water supply for flushing 

waste. While the government is working to 

combat open defecation, it should also 

address the need for a steady water supply 

for households with flush toilets to ensure 

optimal sanitation outcomes. 

The study includes certain limitations 

that should be considered when 

interpreting its findings. Birth history data 

may be prone to retrospective bias and 

event displacement. Additionally, like 

many cross-sectional studies, it does not 

allow for the inference of causal 

relationships.  

 

CONCLUSION 

The influence of Environmental factors on 

childhood survival among rural women in 

Nigeria was examined.  

Type of toilet facility, time to get water 

source, sex of household head, types of 

mosquito bed net(s) slept under, type of 

cooking fuel, whether the household has a 

television,motorcycle/scooter, and main 

floor, wall, and roof materials were 

essential factors associated with childhood 

survival.  Policymakers and those in 

authority should adequately address these 

factors for improved childhood survival. 
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