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Original Research Article

Background

Acute respiratory infections (ARIs) have been known to 
be among the major causes of death and illness in chil-
dren who are less than 5 years old.1,2 Colds and the flu 
are the most frequent ARIs, which comprise both upper 
and lower respiratory tract illnesses.2 The World Health 
Organization (WHO) estimates that respiratory infec-
tions provide 6% of the worldwide disease burden, 
which is a larger percentage than the burdens of cancer, 
HIV infection, ischemic heart disease, diarrheal illness, 
and malaria.3 Globally, an estimated 6.6 million children 
under 5 die annually; 95% of these deaths occur in low-
income countries, and ARIs account for a third of all 

deaths.3 A lower respiratory infection caused 704 000 
deaths in children under 5, per the 2017 Global Burden 
of Disease (GBD) report.4 Globally, acute respiratory 
infections significantly burden healthcare systems and 
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Abstract
Objective. We investigated the prevalence and risk factors of ARI in children under 5 years old in 37 SSA countries. 
Methods. Data from Demographic and Health Survey (DHS) of 37 African countries was examined in this analysis. 
Data from children under the age of 5 years old were examined. Forest plot was used to identify disparities in the 
occurrence of ARIs across SSA countries. Results. We observed a higher prevalence of ARI among children under 
5 in Uganda, Kenya, Sao Tome and Principe (9% each), Gabon, Chad, Eswatini (8% each), Burundi, Ethiopia, Congo 
Democratic Republic (7.0% each). The prevalence of ARI among under-five children who sought medical advice/
treatment from health facility was higher in South Africa (88%), Sierra Leone (86%), Tanzanian (85%), Guinea (83%) 
and Uganda (80%). The prevalence rate of ARI among under-five children who received antibiotics was higher 
in Tanzania (61%), Sao Tome and Principe (60%), Rwanda and Congo (58% each), Angola (56.0%), Mozambique 
(54.0%), Kenya (53.0%), Namibia (52.0%) and Gabon (50.0%). This study found that the household wealth index, 
maternal education, and urban residence were significantly associated with ARI (p <0.001). A higher prevalence 
of ARI was observed among urban residents, low income families, and those with mothers with lower education. 
Conclusion. ARI prevalence could be reduced by improving household socioeconomic status, child nutrition and 
community awareness of indoor and outdoor pollution. Interventions and programs focused on early diagnosis, 
treatment and prevention of ARIs are crucial in reducing ARIs particularly in developing countries.
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are a primary reason young children are admitted to 
hospitals.5 More than 12 million children under 5 are 
hospitalized yearly due to ARIs.3

Despite a sharp drop over the past 20 years,6 ARI 
remains to be a serious global public health fear, espe-
cially in sub-Saharan Africa (SSA). About half of all 
mortalities among children under 5 in 2017 were in 
SSA, with ARIs being the foremost source of mortal-
ity.6 A study that examined the rate and risk factors 
for acute lower respiratory infections (ALRIs) in chil-
dren under the age of 5 years in 28 SSA countries 
found that the prevalence of ALRIs was 25.3% across 
the board.7 Children living in this region are more 
likely to experience multiple deprivations such as 
poor contact to healthcare, malnutrition, dearth of 
access to safe drinking water and rudimentary sanita-
tion, HIV infection, crowded living conditions, and 
environmental toxins and pollutants like indoor and 
outdoor air pollution.8-10

Acute respiratory infection is linked with numerous 
factors, including children’s demographics, parents’ 
socio-economic levels, residence types and the environ-
ment in which they are raised. Studies in the SSA region 
and other emerging economies have observed a correla-
tion between ARIs and age,7,11-13 sex,12,14 immunization 
status,12 HIV infection,3 diarrheal comorbidity,2,14 mal-
nutrition14,15 and improper weaning timing.15 Several 
research has demonstrated the association between 
parental characteristics and ARIs, including parent 
age,13,16-18 work status12 and educational level.3,12 Other 
variables have been implicated to an elevated risk of 
ARIs, such as socioeconomic status,11,15 home type18 
and household size, as well as lack of hygiene and sani-
tation facilities,17 have been linked with increased risk 
of ARIs. Smokers in the household, type of fuel used for 
cooking, poor drinking water quality, and lack of toilets 
are some examples of lifestyle and environmental fac-
tors that increase the risk of developing ARIs.3,15,17

There is a lack of information about ARI among chil-
dren under 5 in SSA countries, considering the impact of 
ARI on morbidity and death in children under 5 within 
this region. However, the uneven distribution of ARI 
episode occurrence among the SSA countries has not 
been well investigated. Given that SSA has the upper-
most mortality rate (55%) of under-five deaths, the 
accessibility of data on the incidence and danger aspects 
of ARI is essential for attaining the Sustainable 
Development Goal (SDG) of plummeting child death to 
at least 125 per 1000 live birth in every country.19 
Therefore, it is imperative to examine the prevalence 
and determining factors of ARI at the regional and 
national levels to target future programming implica-
tions in order to lower the rates of ARI in SSA nations.

The study was designed to understand the prevalence 
of ARI amongst children who are under the age of 5 in 
SSA. The Demographic Health Survey (DHS), con-
ducted between 2006 and 2021, was used to extract the 
data. The unique aspect of this study is how it examines 
ARI prevalence using current, nationally representative 
samples. The study’s findings, which offer empirical 
proof of country differences in ARI distribution in SSA, 
will address gaps in the literature. The study’s conclu-
sions may be useful in creating provincial and national 
policies to lower the risk of ARI-linked morbidity and 
mortality.

Methods

Data Source

We investigated secondary cross-sectional statistical 
data from Demographic and Health Surveys (DHS) in 
African countries from 2006 to 2021. DHS collects 
data using a multistage cluster stratified sampling strat-
egy. The stratification method was used to divide the 
respondents into groups based on their geographic 
location, which was typically defined by one’s place of 
residence: urban versus rural. A multi-level stratified 
approach was used to segment the population into first-
level strata, then into second-level strata, and so on. 
The 2 levels of stratification in the DHS were deter-
mined by geographic location and urban/rural status. 
The study looked at the following countries: Angola, 
Cameroon, Benin, Congo Democratic Republic 
Burkina Faso, Burundi, Egypt, Eritrea, Chad, Comoros, 
Nigeria, Congo, Cote d’Ivoire, Eswatini, Ethiopia, 
Gabon, Gambia, Liberia, Ghana, Togo, Uganda, Guinea, 
Kenya, Lesotho, Madagascar, Morocco, Mozambique, 
Namibia, Malawi, Mali, Niger, Rwanda, Senegal, 
Sierra Leone, Sao Tome and Principe, South Africa, 
Tanzania, Zambia, Zimbabwe. DHS data is publicly 
available and can be found at http://dhsprogram.com/
data/available-datasets.cfm.

These surveys being carried out every 5 years, started 
since 1984 in over 85 countries. The sampling method 
of data collection which is uniform across nations, 
allowing for the comparability of results between 
nations, is a significant benefit of DHS. Although the 
DHS was developed to supplement the fertility, and 
family planning, and demographic information gathered 
by the World Fertility Surveys (WFSs) and Contraceptive 
Prevalence Surveys (CPSs), it has rapidly grown to be 
the greatest significant basis of population investigation 
for the tracking of population health guides, particularly 
in resource-limited locations. The DHS gathers informa-
tion on immunizations, maternal and infant mortality, 
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domestic violence, fertility, female genital mutilation, 
communicable and non-communicable diseases, nutri-
tion, water and sanitation, lifestyle, family planning, and 
other health-related concerns. DHS succeeds at acquir-
ing high-quality data by offering adequate interviewer 
training, nationwide coverage, a uniform data collecting 
instruments, and methodological approaches of issues 
that are simple for legislators and decision-makers to 
comprehend. Epidemiologic studies that compute prev-
alence, movements, and disparities can be made using 
data from the DHS. Details about DHS have previously 
been made public.20 The list of researched countries and 
the survey year are presented in Table 1. The surveys 
were carried out between 2008 and 2020. Details can be 
found in Table 1 below.

Selection and Measurement of 
Variables

Outcome

The study’s main outcome is acute respiratory infection. 
Respondents reported this in binary form: “yes” or “no.” 
Acute respiratory infections are classified into 2 types: 
lower respiratory tract infections and upper respiratory 
tract infections (ARIs). The upper respiratory tract con-
sists of the airways from the nose to the vocal cords of 
the larynx. The offshoot of the airways from the trachea 
and bronchi to the lower respiratory tract’s bronchioles 
and alveoli. This was in line with earlier study.18

Independent Variables

Sex of the child: Male child versus female child; resi-
dence: urban resident versus rural resident; education of 
the mother: no formal education/primary versus second-
ary/higher education; wealth quintiles: lowest versus 
second versus middle versus fourth versus highest. The 
DHS wealth index was kept because it can be found 
directly in the dataset.21 The wealth index for the house-
hold in DHS was created by creating an index that is lin-
ear using ownership of asset variables and measuring it 
with the help of principal component analysis. In the ini-
tial survey, the wealth index was formed by giving each 
household a score and placing each household member 
based on their scores. Then, equal category distributions 
of 5 were fragmented with each of the population being 
represented as 20% and included economic indicators as 
well as the housing standard, household amenities, num-
ber of consumer goods, and the land holding size. We 
maintained the survey’s original 5 groups for the wealth 
index (lowest, second, middle, fourth, highest).

Analytical Approach

All of the sampling weights, the clustering as well as the 
stratification, were taken into consideration with the help 
of Stata survey module (“svy”). Percentages were used 
to assess the rate of occurrence. Stunting, anemia, and 
exclusive breastfeeding were evaluated with a forest plot 
analysis to see how varied they were between the coun-
tries. In order to draw conclusions from observational 
data, a forest plot can be used. Regarding descriptive data 

Table 1.  Sample Size for Under-Five Children in 
Demographic and Health Survey, 2006 to 2021.

Country
Survey 
year

Number of 
children

Angola 2015-16 14 322
Benin 2017-18 13 589
Burkina Faso 2010 15 044
Burundi 2016-17 13 192
Cameroon 2018 9733
Chad 2014-15 18 623
Comoros 2012 3149
Congo 2011-12 9329
Congo Democratic Republic 2013-14 18 716
Cote d’Ivoire 2011-12 7776
Eswatini 2006-07 2812
Ethiopia 2016 10 641
Gabon 2012 6067
Gambia 2019-20 8362
Ghana 2014 5884
Guinea 2018 7951
Kenya 2014 20 964
Lesotho 2014 3138
Liberia 2019-20 5704
Madagascar 2008-09 12 448
Malawi 2015-16 17 286
Mali 2018 9940
Mauritania 2019-21 11 628
Mozambique 2015 5178
Namibia 2013 5046
Niger 2012 12 558
Nigeria 2018 33 924
Rwanda 2019-20 8092
Sao Tome and Principe 2008-09 1931
Senegal 2019 6125
Sierra Leone 2019 9899
South Africa 2016 3548
Tanzania 2015-16 10 233
Togo 2013-14 6979
Uganda 2016 15 522
Zambia 2018 9959
Zimbabwe 2015 6132
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and the visual representation of summary statistics like 
prevalence, Stata software has no limits. Additionally, 
calculations were made for the weighted effect size 
(w*es) for each country’s prevalence in the forest plot. 
We also multiplied every effect size using the study 
weight to arrive at this total. The Q-test is similar to t-test 
for gaging countries’ heterogeneity. We also computed 
this as the summation of squares of the variances between 
the effects in each distinct study and the collective effect 
for all nations, with the weights assumed to be the same 
as those presented in the pooling procedure. Q follows a 
chi-square distribution with k-1 degrees of freedom (k 
being the total number of countries). The equality of 
countries is our null hypothesis. At the 5% significance 
level, we reject the null (hence the countries’ estimates 
were dissimilar). We set the significant level at 5%. The 
analysis was performed in Stata 14.0 version (StataCorp, 
College Station, TX, USA).

Ethical Approval and Informed 
Consent

This study looked at anonymized public domain datasets 
based on populations. The authors got the permission of 
MEASURE DHS/ICF International to use the data. When 
it comes to protecting respondents’ personal information, 
the DHS Program follows all applicable norms. When it 
comes to the survey, ICF International makes sure every-
thing is in order with the US Department of Health and 
Human Services’ Human Subjects Protection Act. DHS 
team obtained consent from the several countries’ 
National Health Research Ethics Committees before car-
rying out the surveys. No more permissions were needed 
for this investigation. For more on our data and ethical 
standards, check out this link: http://goo.gl/ny8T6X.

Results

Table 1 shows the number of under-five children con-
cerning whom information was elicited. Overall, 
381 424 children were analyzed in this study.

Figure 1 shows acute respiratory infection prevalence 
among children less than under-5 years in sub-Saharan 
countries. Uganda, Kenya, Sao Tome and Principe (9.0%), 
Gabon, Chad, Eswatini (8.0%), Burundi, Ethiopia, Congo 
Democratic Republic (7.0%) have higher ARI prevalence 
among under-five children respectively.

Table 2 shows the distribution of children who are 
under-5 years with symptoms of ARI in SSA countries. 
Based on the results, children of mothers with little or no 
education had higher prevalence of acute respiratory 
infection in comparison to the children with mothers who 
had higher education in most of the studied countries. 

There is not much difference in the distribution of ARI 
among rural and urban residents and among the highest 
household wealth quintiles and the lowest wealth quin-
tiles in many of the studied countries. The same trend is 
observed in the sex of the children, as we observed dis-
parities from different countries with regards to ARI 
prevalence in under-five children.

Figure 2 shows the prevalence of acute respiratory 
infection for whom advice or treatment was sought 
among under-five children. South Africa (88.0%), 
Tanzania (85.0%), Guinea (83.0%), Uganda (80.0%), 
Sao Tome and Principe (79.0%), Liberia, Eswatini and 
Malawi (78.0%), Zambia (76.0%), Nigeria and Ghana 
(75.0%), Kenya, Namibia and Rwanda (73.0%), Lesotho 
(72.0%), Mali and Congo (71.0%), Gambia (70.0%) 
have the leading prevalence of acute respiratory infec-
tion for whom advice or treatment was sought among 
under-five children.

Table 3 shows the distribution of under 5 children with 
acute respiratory infection for whom advice or treatment 
was sought from a health facility or provider. Countries 
such as Angola, Burundi, Chad, Comoros, Congo DR, 
Ethiopia, Gabon, Gambia, Kenya, Liberia, Malawi, 
Mauritania, Mozambique, Senegal, and Zambia, have 
higher distribution of male under-five children with ARI 
for whom treatment was sought, compared to other stud-
ied countries who either have no difference among male 
and female under-five children with ARI, or have more 
females than males. Most urban residents, highest educa-
tion levels and highest household wealth quintiles among 
most of the studied countries were observed to have 
sought for treatment for their under-five children’s ARI.

Figure 3 shows the prevalence of ARI who received 
antibiotics among children who were less than 5 years. 
Tanzania (61.0%), Sao Tome and Principe (60.0%), 
Rwanda and Congo (58.0%), Angola (56.0%), 
Mozambique (54.0%), Kenya (53.0%), Namibia 
(52.0%) and Gabon (50.0%) have higher prevalence of 
ARI who received antibiotics among children who are 
under-5 years of age respectively.

Table 4 shows the distribution of children under the 
age of 5 with symptoms of acute respiratory infection 
who received antibiotics. We observed that generally, 
under-five children with ARI who are from urban resident 
households, mothers with higher levels of education and 
households with highest household wealth quintiles, in 
almost all the studied countries, received antibiotics.

Discussion

This study utilized the most current nationally represen-
tative data models of children under the age of 5 from 
39 African nations. The study sought to examine the 

http://goo.gl/ny8T6X
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prevalence and distributions of Acute Respiratory 
Infections (ARIs) among children who are under the age 
of 5 children in countries within the sub-Saharan. The 
total prevalence of acute lower respiratory infections 
(ARIs) for all the countries was 5%. Individual nations 
with the uppermost prevalence were Burundi, Congo 
Democratic Republic and Ethiopia (7%) apiece, Chad 

and Gabon (8.0%), and Kenya, Sao Tome and Principe 
and Uganda had 9% each. Cameroon had the lowest 
prevalence of ARIs (1%). On the sub-regional levels, 
Central and Southern sub-Saharan countries have the 
highest prevalence (5%) while Western sub-Saharan 
sub-region has the lowest (3%) of ARIs among children 
of 5 years and below. The overall prevalence recorded in 

Figure 1.  Prevalence of acute respiratory infection among under-5 children in sub-Saharan countries.



6	 Global Pediatric Health

this study is lower than the reports from some other parts 
of the globe,7,22 but a confirmation of the observation by 
UNICEF that the majority of ARI instances or conditions 
and mortalities as documented from some of the infected 
children, are in from the sub-Saharan countries.23,24 
Aside Cameroon which has 1% prevalence of ARI 
among the under-5 children, other studied countries had 
higher prevalence of the ARI but not as high as have been 
reported by studies in Nigeria,25 Ethiopia18 and another 
that comprised some African countries7 as well as from a 
Nepalese26 and an Indian studies.27 The discoveries could 
be explained by inadequate wealth-related and education 

status of mothers, insufficient supply of water, the preva-
lence of communicable diseases, and poor nutrition 
knowledge, that are more predominant in many Sub-
Saharan countries when compared to their developed 
counterparts.

The prevalence of ARI among under-five whom 
advice/treatment was sought for was higher among 
Uganda 80%, Guinea 83%, Tanzanian 85%, Sierra 
Leone 86% and South Africa 88%.

The increasing percentage of ARI in the nations of 
Sub-Saharan African region could also be thought to be 
due to the regions’ frequent outbreaks of epidemic 

Table 2.  Distribution of Under 5 Children with Symptoms of Acute Respiratory Infection in SSA Countries.

Country

Sex Residence Mother’s education Household wealth quintiles

Male Female Urban Rural
No 

education Primary Secondary Higher Lowest Second Middle Fourth Highest

Angola 3.6 3 3.3 3.3 3.2 3.8 2.7 2.8 3.6 3 3.5 3.1 3.2
Benin 3 2.7 2.3 3.2 3.1 2.5 2.6 0.6 3.2 3.8 3 2.8 1.3
Burkina Faso 2.1 1.7 2.9 1.7 1.8 2.4 3.4 0 1.3 1.7 1.6 2.2 3
Burundi 7.4 6.7 4.1 7.4 7.1 7.5 5.3 1.5 8.8 8 6.5 6.2 5.3
Cameroon 0.9 1.1 1.1 0.9 0.4 1.2 1.3 1 0.4 1.4 1.3 1 0.8
Chad 7.6 7.5 7.7 7.5 6.6 9.7 8.5 6.8 8.8 7.4 7.5 6.6 7.3
Comoros 2.9 2.7 3.2 2.6 3.1 2.1 2.7 4.2 3.1 1.7 3.2 2.9 3.2
Congo 4.5 5.3 4.9 4.9 4.6 5 4.7 7.7 5.5 5.2 3.8 4.8 5
Congo Democratic 

Republic
6.9 6.5 6 6.9 7.7 7 5.9 2.8 7.1 6.8 7.3 6.8 5

Cote d’Ivoire 3.4 3.8 3.7 3.5 3.4 3.7 4.8 2.3 3.1 3.3 3.7 3.2 5.1
Eswatini 9.1 7.7 5.7 9.1 11.5 10.2 7 4.3 10.4 10.8 5 7.1 8.2
Ethiopia 6.5 6.7 4.1 6.9 6.9 6.3 5.3 4.4 5.3 7.2 8.1 7.9 4.1
Gabon 8.5 7.7 8.1 8.1 1.4 7 8.7 12.5 8.6 7.2 8.6 6.9 9.5
Gambia 5.2 3.9 4.3 5.1 4.5 3.5 5.3 3.5 4.4 4.2 4.8 4.3 5.2
Ghana 3.4 3.7 2.5 4.4 3.5 4 3.6 1.2 2.6 5 5.3 2.5 2.3
Guinea 2.2 2 1.9 2.2 2.1 2.3 2.3 0.5 1.9 2.4 2.5 1.9 1.9
Kenya 8.7 8.2 7.3 9.1 6.2 9.4 8 6.5 8.7 9.5 9.7 8.3 6.1
Lesotho 4.6 4.7 3.7 5 10.7 5.3 3.9 4.1 4.7 5.2 4.3 5 4
Liberia 4.1 4.7 3.8 5.1 4.2 4.3 4.2 8.9 5.3 3.8 3.7 4.3 5
Madagascar 3.1 2.7 4 2.7 2.9 2.8 3 2.7 2.8 3.2 2.3 2.9 3.3
Malawi 5.7 5.1 3.6 5.7 4.6 5.7 5.3 1.2 5.9 4.9 6.2 5.8 4
Malawi 7.1 6.5 6.6 6.8 5.9 7.1 6.4 5.4 6.6 6.5 7.4 7 6.4
Mali 2.1 1.9 1.2 2.2 2.2 1.1 1.7 1.6 2.9 2.2 1.3 1.9 1.6
Mauritania 4.1 4 3.3 4.6 3.8 4.3 4.1 3.5 4.4 4.5 4.5 3.6 2.8
Mozambique 5 5.4 4.9 5.3 5.4 5.2 5 1 6.1 3.3 5.4 6.1 5.2
Namibia 6.6 4.9 5.4 6.1 4.6 6.6 5.6 5.6 6.6 6.2 5.7 4.5 5.7
Niger 4.3 4.4 4.7 4.3 4.2 4.8 5.5 7.6 4.1 5.1 4 4.5 4.1
Nigeria 2.7 2.6 2 3.1 3.1 3.3 2 1 4.2 3 2.3 1.9 1.4
Rwanda 1.8 1.6 1 1.9 2.1 1.9 1 0.9 2.1 2.5 1.9 0.9 1
Sao Tome and Principe 9.6 8.5 5 12.7 3.3 10.4 6.1 12.4 8.3 6.7 10.6 7
Senegal 5.4 4.5 5.7 4.5 4.6 5.6 4.4 12.4 4.1 5 4 5.7 6.3
Sierra Leone 2.2 1.9 2.2 1.9 1.6 2.9 2.5 1.8 2.2 1.6 1.8 3.2 1.6
South Africa 3.6 2.6 3.3 2.7 1.4 2 3.2 3.8 2.9 2.5 2.4 5 3
Tanzania 3.8 3.7 5.1 3.3 3.7 3.6 4.8 0.4 2.9 3.1 3.4 4.8 5.1
Togo 3.6 3.3 2.9 3.7 4 3.1 3.2 1.2 4.6 3 3.4 3.3 2.8
Uganda 9.7 9 7.1 10 11.8 9.6 8.4 5.8 12.7 10.5 9 8.3 5.5
Zambia 1.6 1.8 1.2 2 2.1 1.6 1.8 1.2 2.4 1.9 1.2 1.4 1.2
Zimbabwe 4.3 3.4 2.8 4.2 11.7 3.9 3.8 1.2 4 5.2 3.7 2.9 3.3
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diseases.28 The World Health Organization (WHO)29-31 
posited that nutritional supplementations is critical for 
the effective and proper operational activity of the 
immune system as well as the healthy developmental 
milestones of children. These reports also argue that 
providing nutritional supplements every 4 to 6 months is 
indeed an effective, quick, and low-cost strategy for 

improving under-five’s immune status and lowering 
childhood mortality and morbidity rates.32 It is not sur-
prising, then, that in our study, children whom treatment 
or advice were not sought for had higher proportions of 
ARI than those who did.

The wealth index of the household, maternal educa-
tion, and area of residence have been discovered to be 

Figure 2.  Prevalence of acute respiratory infection among under-5 children for whom advice/treatment was sought.



8	 Global Pediatric Health

positively connected with ARI manifestations in this 
study. It was found in our study that children who were 
living in urban areas in most of the studied countries 
had a higher odd of contracting and developing ARI 
symptoms in comparison with those in the rural areas of 
the countries. Though this is not consistent in all the 
countries as states such as Cameroon, Congo, Rwanda, 
Sao Tome and Principe, and Senegal witnessed a higher 
prevalence of ARI symptoms in their rural settings in 
comparison to the urban residents. The findings are in 
consistency with other research conducted previously 
in other regions across the world. For instance, an 

Indian and Ethiopian studies show that children from 
rural areas are often diagnosed of ARI than those in the 
urban cities.32,33

This study found an unequal distribution of preva-
lence of ARIs in males and females among different 
countries. Studies from different countries however, 
have found that either boys or girls have a higher preva-
lence of ARIs than the other.11,34,35 Some other studies 
have reported that being male or boy, having mothers 
with little or no education are risk factors for developing 
ARIs in under-5 children.36-39 Children from low-income 
families had the highest prevalence of ARI, while those 

Table 3.  Distribution of Under 5 Children With Acute Respiratory Infection for Whom Advice or Treatment was Sought 
From a Health Facility or Provider.

Country

Sex Residence Mother’s education Household wealth quintiles

Male Female Urban Rural
No 

education Primary Secondary Higher Lowest Second Middle Fourth Highest

Angola 52.2 47.4 60.7 33.3 45.2 40 72.5 25.6 48.2 46.8 67.8 77.9
Benin 45.8 46.5 59.7 39.8 42 50.3 61.2 30.2 49.2 41.9 53.7 73.8
Burkina Faso 59 71.2 81.7 58.1 60.1 75.4 48.9 51.6 67.6 59.6 85.3
Burundi 65.5 59 67.7 62.1 63.4 60.7 65.4 61.5 59.2 56.4 71.5 67.3
Cameroon 55.7 62.4 72.2 45.6 52.5 58.5 48.6 54.7  
Chad 46.3 43 55.6 41.9 36.9 49.7 70.4 31.9 43.8 39.1 50.5 65.2
Comoros 49.2 41 50.6 42.9 52.1 39.4  
Congo 70.6 72.1 70 73.7 47.8 66.9 73.8 70 67.2 59.5 72.2 89.8
Congo Democratic 

Republic
58 51.9 59.8 53.2 44.2 52.3 65.4 45.6 51 60.6 55 69.5

Cote d’Ivoire 60.9 58.4 68.6 53.7 58.2 57 69.8 47.5 53.2 54.5 74.8 70.9
Eswatini 74.7 81.2 81.6 76.9 58.1 78.7 83.7 66.1 75.8 84.7 90.4 80.4
Ethiopia 34.1 29.1 64.4 29.2 26.7 40.7 25 27 28.9 41 44.2
Gabon 73.4 63.8 71.2 56.8 60.6 72 52 78.7 67 84 68.3
Gambia 72.8 66.7 71.3 68.7 67.9 60.5 74.5 66.8 75.7 73.7 57.1 77.2
Ghana 73.3 75.9 84.5 69.8 71.9 81.8 72 72.3 69.1 83.5  
Guinea 82.9 83.5 96.6 78.3 84.2 74 72.9 87.5 89.1  
Kenya 74.4 71.7 70.1 74.4 65.9 73.2 75.1 74.5 69.4 77.5 72.7 69.3 77.3
Lesotho 68.2 75.4 70.5 70.2 76 68 72.8 75.3  
Liberia 81.4 75.8 76.3 80.3 70.6 87.5 74.5 70.7 84.3 71.6 74.6  
Madagascar 48.4 48.2 60.9 46 39.5 43.7 71.1 42.5 36.4 48.5 53.7 69.3
Malawi 76.7 79 83.5 77.3 76.2 78.5 76.5 77.8 77.3 77.1 79.1 78.2
Malawi 77.2 74 67.6 76.9 74.1 75.3 79 69.9 73.5 80.3 77.7 76.9
Mali 71.4 70.3 88.7 68.4 68.1 74.3 58.3 60.3 77.9 85.7
Mauritania 50 42.7 54.5 42.5 40.3 45.5 60.5 27.6 44.5 56.3 59.8 58.1
Mozambique 62.7 58.4 68.5 57.8 50.8 61.5 75.3 52 61.9 54.8 72.3 65.1
Namibia 74.4 71.5 83.1 64.6 58.4 79.1 57.7 75.2 79.2 74.6 85.3
Niger 66.2 63.2 80.8 62 61 88.4 74.2 56.1 59.1 64 66.4 80.5
Nigeria 74.8 74.2 82.3 71.3 71.2 70.9 82.1 93.6 71.5 69.4 74 79.9 93.8
Rwanda 66.7 79.7 71.1 69 66.8 63.8  
Sao Tome and Principe 74.7 84.8 80.5 79 78.4 86.2 60.6 80.4  
Senegal 59.1 49.1 59.4 50.8 50 44.3 75.8 54.3 36.4 43.5 72.9 61.5
Sierra Leone 84.5 87.1 84.6 86.4 77.5 91.8 92.2 83.8 82.6 90.7 84.1  
South Africa 87.2 88.3 87.6 87.7 90.6 81.2  
Tanzania 85 84.1 81.9 86.1 79.3 86.5 84.6 76.8 85.1 84.4 85.1 90.1
Togo 65.3 71.9 79.1 63.7 62.8 65.8 85.2 57.7 71.6 64.4 80.4 75.2
Uganda 79.9 81 82.6 80 79.9 78.3 85.1 92 79.7 77.6 78.2 84.5 85.8
Zambia 81.1 71.6 88.9 71.9 64.4 87.7 69.4 79.7 59.7  
Zimbabwe 50.6 62.1 72.6 50.6 42.7 60.6 52.3 46.9 57.1 58 73.4
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from wealthy families had the lowest. This finding high-
lights the importance of wealth position of households 
as one of the major determinants of people’s utilization 
of health care services and its outcomes among the pop-
ulation, predominantly children. While the households 
with higher economic power in most nations of Sub-
Saharan Africa can habitually afford to pay for 

healthcare out of pocket, the opposite is true for those in 
the poorest wealth quintiles, who can barely have 
enough money to eat, let alone pay for health care, par-
ticularly for the prevention of ARIs in children who are 
below the age of.40 Again, those who have high wealth 
profile are more prospective to be able to afford rudi-
mentary necessities such as healthcare for themselves 

Figure 3.  Prevalence of acute respiratory infection among under-5 children who received antibiotics.
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and their children. This could act as a protective factor in 
lowering the manifestation of ARI among children under 
the age of 5.7

Despite the fact that many of the sub-regional coun-
tries’ social health interventions are majorly for the poor 
and intended to connect the gap linking access to and 
utilization of health care commodities, including immu-
nization of children.41-43 Research evidence have shown 
that rich people in the society tend to profit more from 
such intervention strategies at the expense of the poor 
people of the society who may actually be the targeted 
population for the interventions.44 Globally, inadequate 

living conditions pose a high-risk factor for negative 
health condition and are linked to insufficient use of pri-
mary health care.45 In some countries, several measures 
have been implemented to overwhelmed blockades to 
proper housing situations,46,47 including affordable 
housing programs and steps to increase system quality 
among some of the underprivileged through a health 
insurance scheme that is nationally based48 and commu-
nity-based crisis intervention of illnesses that are promi-
nent among children who are less than 5 years old. The 
findings of this study on the role of living conditions, 
which are determined by factors such as household 

Table 4.  Distribution of Under 5 Children With Symptoms of Acute Respiratory Infection Who Received Antibiotics.

Country

Sex Residence Mother’s education Household wealth quintiles

Male Female Urban Rural
No 

education Primary Secondary Higher Lowest Second Middle Fourth Highest

Angola 53 58.3 61 46.8 47.9 54.5 64.7 41.9 52.2 53.6 77.5 60
Benin 18.7 22.3 26.9 17.4 18.4 25.2 22.9 11.6 18.5 25.3 22.3 34
Burkina Faso 44.8 49.3 60 42 44.5 58 37 36.9 44.8 43.1 64.9
Burundi 27.1 23.6 27.1 25.4 22.2 29.2 24.5 21.7 24.6 22 30.3 33.8
Cameroon 36.8 26 27.2 35.2 32.2 31.3 34.1 45.5  
Chad 31 29.1 47 25.8 25.1 32.3 47.7 20.3 24.3 30.1 34.5 46.5
Comoros 13.3 29.4 32.2 15.7 20.4 10.2  
Congo 62.1 55.5 48.8 73.5 68.5 62.7 56.3 71.5 65.7 63.4 34.3 49.2
Congo Democratic 

Republic
40.5 38.7 50.8 35.3 19.9 43.3 47.5 31.2 39 34.6 48.8 51.2

Cote d’Ivoire 31.3 26.8 44.2 18.9 27.3 29.7 33.1 18.9 16.6 24.3 46.7 41.5
Eswatini 4.4 8.6 0 7.4 17.1 2.2 6.1 3.9 9.1 3.7 8.7 5
Ethiopia 21.6 19.6 53.2 18.2 16 29.4 15.3 19.3 18.8 25.3 29.9
Gabon 55.3 44.6 51.6 43.7 38.4 55.6 40.6 47.8 54.8 52 58.1
Gambia 53 41.6 47.1 50.3 44.6 49.2 50 43 56.6 50.6 37 53.5
Ghana 41.2 41.6 48.3 38.1 33.6 34.3 49.3 32.1 32.3 51.8  
Guinea 44.3 53.1 53.9 46.4 52.1 54.3 41.5 49.8 47.5  
Kenya 54.1 51.9 50 54.4 45.2 51.2 57.8 64.9 47.9 49.3 51.7 61.6 59.3
Lesotho 10.3 20.8 19.9 10.8 22.9 15.4 17.8 18.4  
Liberia 38.7 52.6 48 44.6 34.8 56 47 42.9 46.7 40.3 44  
Madagascar 52.9 42.6 61.4 45.8 32.3 47.6 68.1 37.5 42.7 53.6 50.1 65.2
Malawi 40.4 43.4 50.2 41 38.3 40.5 48.3 42.9 34.7 44 42.8 46.1
Malawi 41.8 39.7 55.5 38.5 33.4 40.3 51.2 36 39.3 39.3 45.9 45.5
Mali 23.3 24.6 42.4 21.3 23.8 25.3 19.9 7.4 39.6 23.5
Mauritania 10.4 7.3 10.3 8.2 7.2 10.7 7.9 6 7.9 13.6 6.4 12.5
Mozambique 52.9 54.3 61.3 51.2 46.4 54.4 64.9 45.7 44.5 49 67.5 63.4
Namibia 57.5 46.2 56.5 49.1 31.3 60.9 27.8 53.4 58.2 66 69.8
Niger 7.5 8.7 30.3 4.3 7.4 5.6 18.3 4.6 5 1.7 5 27.4
Nigeria 25.4 26.9 27.9 25.4 25.7 24.6 26.7 36.9 27.5 24 27.1 19.6 34.9
Rwanda 55.3 62.3 58.6 53.1 45.7 55.6  
Sao Tome and 

Principe
68.4 51 50.6 63.8 58.7 72 18.5 57.9  

Senegal 27.1 19.4 16.8 28.4 22.3 34.4 21.9 23 19.5 29.9 27.7 19.4
Sierra Leone 37.1 46.6 47.7 37.4 35.5 28 55 22.6 46.3 31.3 55.1  
South Africa 42.8 40.8 39 48.4 41.2 52.7  
Tanzania 57.2 65.1 63.7 59.6 47.9 68.4 50.8 53.8 47.4 66.2 70.5 63.8
Togo 34.6 43.6 48.9 34.5 32.2 40.7 53 27.8 46 36.8 43 49.1
Uganda 43.7 42.2 47.5 42.1 31.6 41.8 51.7 57.5 34.7 41.6 44.9 44.7 62.3
Zambia 47.5 42.3 43 45.3 49.9 36.3 48.3 45.1 52.2  
Zimbabwe 33.7 47.8 50.6 36.8 24.5 45.7 34.8 37.6 37.1 31.9 65.9
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wealth quintiles, place of residence, the level of educa-
tion, in the advancement of ARIs among Sub-Saharan 
African children obviously reinforce the fact that the liv-
ing standards of households, particularly sanitation, are 
critical in influencing the transmission of contamina-
tions in children under the age of 5.37,49

Strengths and Limitation

Estimates for the prevalence of ARI across African chil-
dren have been provided in this research. In order to 
make reasonable comparisons, we investigated large 
datasets that were nationally representative. Having the 
option to combine resources from multiple nations is a 
huge perk. This research could be used as a benchmark 
to compare countries’ healthcare systems. This has the 
potential to spur joint efforts, new policies and pro-
grams, and a call to action to combat hunger and poverty 
more broadly by bolstering existing initiatives. However, 
we collected data from multiple nations and time peri-
ods using a cross-sectional survey. Logical links might 
be drawn between the study’s characteristics and exter-
nal factors that affect the countries’ socioeconomic situ-
ations. The political climate, the advancement of health 
care infrastructure, and the health policies of govern-
ments are just a few of the variables that could affect 
how accurately any country’s economy is captured at a 
particular point in time. Due to this, the prevalence of 
acute respiratory infection may have changed over time. 
This could result to possible sample bias. Furthermore, 
DHS does not record information on income or expendi-
ture, 2 usual measures of wealth. Wealth index employed 
in this study is based on the value of a household’s 
assets, which is simply a representation of the economic 
standing of households, and its consequences are not 
necessarily analogous to those produced from direct 
capacities of revenue and disbursement.

Conclusion

Our findings on the contribution of living conditions to 
the progression of ARIs in Sub-Saharan African children, 
which are determined by factors such as the wealth quin-
tiles of households, their places of residence, and level of 
education, clearly reinforce the importance of household 
living standards, particularly sanitation, in determining 
infection transmission among children under the age of 
5. It was clearly observed that place of residence, levels 
of education and household wealth or financial status 
influence whether a household who had an under-five 
with ARI would seek medical treatment for the child or 
not. It is therefore, imperative that intervention programs 
to reduce the causes of acute respiratory infections in 
children who are less than 5 years old, be channeled 

toward the most vulnerable groups, especially the rural 
and urban poor, and the less educated families.
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