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Abstract: Background: Acute respiratory infections (ARIs) generally describe a group of infections
caused by a range of organisms whose site of action includes the nostrils, through the pharynx to
the alveoli. ARIs are reportedly key contributing factors to childhood morbidities and deaths, with
a higher impact on children less than the age of five years. This paper aimed at exploring the prev-
alence of ARIs and their contextual determinants among children less than 60 months of age in the
rural settings of the Gambia. Method: The Gambia Demographic and Health Survey (GDHS) in
2019-20 was used for this study. Data were obtained from 1364 rural women aged 15-49 with chil-
dren less than 60 months through a stratified two-stage cluster sampling approach. Percentages and
chi-square tests were used and variables with p-value <0.15 were included in the model. A multi-
variable logistic regression model was used to assess the predictors of acute respiratory infection at
95% confidence interval (Cls) with computed adjusted odds ratios (aORs). All the study data were
analyzed using Stata version 17. Results: The weighted prevalence of ARIs among children under
60 months of age in the rural Gambia was 37.1% with 95% CI (34.5% - 39.6%). The magnitude of
ARI was higher among children 25-60 months age group (38.6%), male children (38.9%) unvac-
cinated children (42.9%), and those whose fathers and mothers were not working at 60.5% and
38.7%, respectively. In the adjusted model, children whose mother had primary education
[aOR=0.65, 95% CI= 0.46-0.91], currently non-breastfed children [aOR=1.40, 95% CI=1.09-1.79] and
those whose father were not working [aOR=2.65, 95% CI= 1.47-4.17] were found to be associated
with ARIs among children less than 60 months in The Gambia. Conclusion: The prevalence of ARI
was moderately high across children under 5 years of age in rural Gambia, low mother’s educational
levels, and unemployed fathers. The program must consider improvements in the quality of care
provided to children in both primary, secondary and tertiary healthcare levels in rural settings.
Partner support and adapting community-based supporting systems on child health strategies
should be strengthened especially in rural settings.

Keywords: Children under-5 years, Acute Respiratory Infections, Prevalence, determinants, The
Gambia

1. Background

Acute respiratory infections (ARIs) generally describe a group of infections caused
by a range of organisms whose site of action include the nostrils, through the pharynx to
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the alveoli [1, 2, 3]. Globally, ARIs are reportedly key contributing factors to childhood
morbidities and deaths, with a higher impact on children less than the age of five years
[4]. Inlow-income countries (LICs), there is evidence that each year, an estimated twelve
million under-five children are admitted to hospitals owing to acute respiratory infec-
tions[5, 6], and 1.3 million deaths associated with ARIs are recorded in this age group [7].
In these low-resource nations, children under the age of five years suffer an average of
five ARI episodes annually [8]. In sub-Saharan Africa, ARIs constitute about 6% of the
overall childhood disease burden, which is higher in comparison with that of cancer, di-
arrhoeal infections, malaria, and HIV [5, 9, 10]. Acute respiratory infections caused about
238 million fatalities in 2016, making them the sixth largest cause of mortality in children
under the age of five worldwide [11].

The two major classifications of ARI are the upper respiratory infection (URI) and the
lower respiratory infections (LRI) [12], with pneumonia being the commonest LRI and
responsible for most morbidities in children [5]. ARIs are caused by viruses (Rhino, Adeno,
Corona, Influenza) and bacteria (Klebsiella pneumonia, Haemophilus infuenzae, Streptococcus
pyogenes, Staphylococcus aureus) which infect the upper and lower respiratory tracts, in-
cluding the nose, vocal cords, bronchioles, alveoli, and trachea [2, 6, 12]. In most cases,
these conditions may lead to further complications on vital parts of the body, including
the membranes around the brain and the ear, and may increase the fatalities of ARI in
children [13]. Research has shown that some conditions in children such as infections of
the ear, sore throat, difficulties in breathing, and extreme cases as deafness, are traceable
to episodes of ARIs that were not treated properly [2, 6, 13].

Several risk factors of ARIs have been identified in research and these factors vary
across low and middle-income nations (LMICs), where there are differences in standards
of living, socio-demographic influences, and differential environmental conditions [2, 13].
In these nations, for instance, the child’s age, the status of immunization, and biological
sex have been linked with ARIs [2, 14]. Factors associated with the parents such as the
parents’ age, employment status, income levels, smoking, and level of education are asso-
ciated with ARI in children [15, 16]. Such conditions as poverty, poor ventilation, inade-
quate basic healthcare coverage, urbanization, poor hygiene, and sanitation facilities, and
abuse of antibiotics have also been associated with increased risk of ARIs among children
[1,2,17,18].

In the Gambia, ARIs are responsible for most morbidities and deaths during child-
hood, with pneumonia contributing a significant proportion to the nation’s burden of
childhood illnesses [8]. The Gambian Demographic and Health Survey in 2013 and
2019/20 reported a 28.4% and 5% national prevalence of ARI symptoms among children
under the age of five years, two weeks before the survey, with only about 70% of these
children given appropriate treatment for the symptoms [19, 20]. Cost-effective measures
exist that help to check ARIs among children. These measures include proper washing of
hands, adequate breastfeeding, childhood immunization, and access to attainable meth-
ods of timely diagnosis and these measures are strategic to preventing the onset of ARIs
[5, 7]. Despite the prevalence and health implications of ARIs in the Gambia, very few
studies have sought to explore the determinants of ARIs among under-five children espe-
cially rural settings in the country. This analysis, therefore, seeks to contribute evidence
to the determinants of ARIs among rural under-five children in The Gambia, using
2019/2020 GDHS, which is a nationally representative data source.

2. Methods

2.1. Data source

Data from the 2019-20 Gambia Demographic and Health Survey (GDHS) were used
for the analysis, a stratified two-stage cluster sampling approach was used to create a
population-based sample. In accordance with the probability proportional to the size of
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the EAs, 281 clusters/Enumerated Areas (EAs) were selected in the first stage of both sur-
veys. The second stage involved methodical selection of 25 households from each clus-
ter/EA. This study randomly extracted a selected rural sample of 1364 women that were
interviewed about their children less than 60 months were sampled for those with cough-
ing within the two weeks preceding the study. The study data were derived from 2019-20
rounds of DHS in Gambia that provided information on basic demographic and health
indicator including childhood diseases like acute respiratory infections. In Gambia,
through the USAID-funded MEASURE DHS programme, ICF International provided
technical and financial assistance to the Ministry of Health in collaboration with the Gam-
bia Bureau of Statistics (GBoS) who implemented the survey

2.2. Variable selection and measurement

Outcome variables. The study outcome variable was acute respiratory infection
outcome among under 5 children at the time of the study. This variable was derived from
the question that asked whether a child “had cough in the last two weeks”, with a follow
up question which asked whether the child “had short, rapid breaths”. For the study pur-
pose, acute respiratory infection outcome was recoded into “Yes =1” for those who had
cough followed by short, rapid breath, “No ="0" for those who had cough but no short
nor rapid breath.

Explanatory variables. Twenty-one independent variables categorized into child,
parental and household factors were utilized in the study based on a thorough literature
review and datasets availability; the variables are listed in Table 1.

Table 1. Definition of independent variables used in the analysis

Variable Definition and coding
Child Factors
Child’s sex 1= Male; 2=Female
Child’s age 1 = 0-12 months; 2 = 13-24 months; 3 = >25 months

Number of under 5 children
Currently breastfeeding
Supplementary feeding

Ever vaccinated
Measles vaccination
Vitamin A supplication

Rota virus immunization

1=0-1;2=2-3;3=>4
0=No; 1=Yes
0=No; 1=Yes
0=No; 1=Yes
0=No; 1=Yes
0=No; 1=Yes
0=No; 1=Yes

Parental Factor

Mother’s age
Mother’s educational level
Mother’s employment status
Father’s age
Father’s educational level

Father’s employment status

1=<18; 2 = 18-24; 3 =25-34; 4 =>35
0=No Education; 1=Primary; 2=Secondary; 3=Higher
0=Not working; 1= Working
1=<18; 2 =18-24; 3 =25-34; 4 =>35
0=No Education; 1=Primary; 2=Secondary; 3=Higher
0=Not working; 1= Working

Household Factors

Type of floor of the house
Toilet facility
Water source

Time to get water source

Household size
Wealth index

0= unimproved; 1 =improved
0= unimproved; 1 = improved
0= unimproved; 1 = improved
1= On premise; 2 = <30 minutes; 3 =>30 minutes
1=1-4;2=2>5
1=Poor; 2=Middle; 3=Rich
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2.3. Statistical analysis

The authors conducted descriptive and multivariate analysis. First we used sample
weighting to adjust for disproportionate sampling and non-response. For the descriptive
analysis, the Pearson’s chi-square test was used to identify the association between the
outcome variable and the independent variables in their categories. Explanatory variables
with a p-value <0.15 at bivariate analysis level were considered for inclusion into the mul-
tivariable logistic model. Furthermore, a multicollinearity test was conducted for selected
variables using cut-off 0.7 [21] and no collinearity was reported across independent vari-
ables prior to their inclusion in the model. The final model was adjusted for child sex,
currently breadfeeding children, household size, mother’s education and father’s employ-
ment status. We used a multivariable logistic model to adjust for covariables/control var-
iables by including all those that meet our inclusion criteria with computed adjusted odds
ratios (aORs) at 95% confidence interval (Cls). All the study data were analyzed using
Stata version 17.

2.4. Ethical approval

The datasets used in this research were population-based datasets that are freely
available in the public domain. For reasons of confidentiality, specific characteristics that
could be used to identify participants in the study were excluded. As a secondary study,
MEASURE DHS/ICF International granted the authors permission to use the datasets.
Also, prior to the survey, the DHS project gained ethical approval from the Gambia's Re-
search Ethics Committee.

3. Results

3.1. Prevalence of acute respiratory infection and distribution characteristics of study
participants

Table 2 presents participants characteristics and bivariate analysis of the association
between the explanatory variables and ARIs among rural children under-five in the Gam-
bia. ARI proportion among rural children under 5 years in the Gambia was 37.1% (505
children) with a 95% CI of 34.5%-39.6%. The proportion of ARI was higher among children
within 25-60 months age group (38.6%), followed by those within 0-12 months age group
(36.6%). Higher proportions of male children (38.9%) reportedly had ARI as compared
with female children (34.9%). Also, the proportion of ARI was higher among children who
were not vaccinated (42.9%), and whose mother had more than four under-five children
(40.1%). Also, higher proportion of ARI was recorded among children whose father (60.5%)
and mother (38.7%) were not working. Similarly, higher ARI proportion was recorded
among children whose father (40.6%) and mother (41.0%) had no education. Also, higher
ARI proportion was recorded among children who had unimproved water source (44.4%)
and those who took more than 30 minutes to get water (41.9%). Bivariate analysis indi-
cated that mother’s education and father employment status were significant risk factors
associated with ARI among children under-five in rural Gambia.
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Table 2. Bivariate Analysis on Factors Associated to Acute Respiratory Infections among children
under 5 years in rural area (GDHS 2019/20)

ARI
) Rural children under 5 P value
Variables . .
Rural children with ARI
N =1364 n %
Child’s sex 0.130
Male 728 283 389
Female 636 222 349
Child’s age (in months) 0.425
0-12 380 139 36.6
13-24 220 110 344
>25 663 256 38.6
Number of under five children 0.274
0-1 288 101 35.1
2-3 632 227 359
>4 444 178 40.1
Currently breastfeeding 0.134
Yes 807 286 354
No 558 220 39.4
Supplementary feeding 0.968
Yes 304 113 372
No 791 293 37.0
Ever vaccinated 0.531
Yes 61 19 31.1
No 7 3 429
Measles vaccination 0.319
Yes 278 109 39.2
No 657 235 358
Vitamin A supplication 0.898
Yes 720 265 36.8
No 212 77 36.3
Rota virus immunization 0.267
Yes 803 302 37.6
No 132 43 326
Mother’s age 0.160
<24 177 59 33.3
25-34 379 147 38.8
>35 141 43 30.5
Mother’s education 0.027*
No education 547 224 41.0
Primary 256 77 30.1
Secondary 485 175 36.1
Higher 77 30 39.0
Mother’s employment status 0.387
Not working 421 163 38.7
Working 943 342 36.3
Father’s age 0.190
18-34 311 105 33.8
>35 926 351 37.9
Father’s education 0.113

No education 535 217 40.6
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Primary 84 25 29.8
Secondary 369 129 35.0
Higher 110 37 33.6
Father’s employment status 0.001*
Not working 43 26 60.5
Working 1129 406 36.0
Type of floor of the house 0.903
Improved 1205 453 37.6
Unimproved 92 34 37.0
Toilet facility 0.687
Improved 959 357 37.2
Unimproved 338 130 38.5
Water source 0.247
Improved 1234 459 372
Unimproved 63 28 444
Stool disposal 0.793
Improved 479 173 36.1
Unimproved 397 140 35.3
Time to get water source 0.396
On premise 842 305 36.2
<30 minutes 368 145 394
>30 minutes 86 36 419
Household size 0.061
1-4 99 28 28.3
25 1264 477 37.7
Wealth Index 0.810
Poor 498 179 35.9
Middle 275 103 375
Rich 590 223 37.8

* Statistical significance at p<0.05
3.2. Determinants of ARI among under-five children rural Gambia (GDHS 2019/20)

Table 3 shows the logistic regression results on the factors associated with ARI among
under-five children rural Gambia. In the adjusted model, children whose mother had pri-
mary education had significant lower odds [aOR=0.65, 95% ClI= 0.46-0.91] of having ARI
compared to those with no education. Furthermore, children not currently breastfeeding
had higher odds [aOR=1.40, 95% CI=1.09-1.79] of developing ARI compared to those cur-
rently breastfeeding. Finally, children whose father were not working had higher odds
[aOR=2.75, 95% Cl=1.47-54.17] of developing ARI compared to those whose fathers were
working after controlling for confounders.
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Table 3. Determinants of ARI among under-five children rural Gambia (GDHS 2019/20)

GDHS 2019/20 data
Variables ARI
Yes vs No
aOR (95%CI)
Child’s sex
Male 1
Female 0.89 (0.69 - 1.120

Currently breastfeeding

Yes 1

No 1.40 (1.09 - 1.79)*
Household size

1-4 1

>5 1.49 (0.93 -2.41)

Mother’s education
No education

1

Primary 0.65 (0.46-0.91)*
Secondary 0.96 (0.72-1.27)
Higher 1.04 (0.57-1.87)
Father’s employment status
Working 1
Not working 2.75 (1.47-5.17)*

aOR: Adjusted Odds Ratio, * Statistical significance at p<0.05

4. Discussion

The study aimed at determining the factors associated with Acute Respiratory Infec-
tions among under-five children using data from The Gambia 2019/2020 DHS. The ARI
proportion among children under 5 years in the Gambia, analyzed to be 37.1% may have
been because the data collection was done during the dry season (November 2019 to
March 2020), which mainly has the features of dusty cold and dry winds due to the har-
mattan. This prevalence is slightly higher than the initially reported 5% national preva-
lence since the current study computed ARI prevalence only from those under five chil-
dren from rural areas in the last two weeks preceding the survey. This proportion, alt-
hough high, is relatively lower than ARI proportions obtained from studies in Cameroon,
54.7% [18], Kenya, 69.7% [16], and higher than the ARI prevalence obtained in Ethiopia,
26.3% [4]. This finding was expected as rural areas are typically prone to dust and dry airs,
compared with the urban residence where the presence of industries and urbanization
may limit exposure to dusty regions. Dry seasons have been reported to have a higher
effect in rural than in urban regions, concerning creating a risk of ARI symptoms, espe-
cially among preschool children [1, 2]. Our finding is comparable to studies that have
found an independent and significant association between ARI prevalence based on geo-
graphical locations of survey samples [4, 8, 22, 23]

Similarly, the study recorded a higher ARI proportion among children whose parents
had no form of formal education. Furthermore, children of mothers with primary educa-
tion had significantly lower odds [aOR=0.64, 95% CI= 0.46-0.90] of having ARI compared
to those whose mothers had no formal education. This finding was not surprising as ed-
ucation empowers individuals to make informed health choices for themselves and peo-
ple around them, with literacy level affecting the awareness of and access to health infor-
mation by caregivers. Hence, being an educated mother may have informed her choice of
taking up postnatal healthcare services such as immunization which mitigates ARI among
children. Evidence exists that among the social determinants of health, education has been
a predominant construct as various studies, especially in the developing countries have
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noted the educational status of mothers and caregivers as an important predictor of un-
der-five health status and overall family health outcomes [18, 24]. This finding is also com-
parable with results from the Kenya 2014 DHS where incomplete primary education or
no formal education of caregivers resulted in their infants having a 1.49 times higher risk
of ARI when compared to children of educated mothers [16].

In addition, the occupational status of fathers showed a significant association with
the proportion of ARI recorded among under-five children in the study. Analysis showed
that children whose fathers were not working had higher odd [aOR=2.65, 95% CI= 1.42-
4.95] of developing ARI compared to those whose fathers were working. Fathers' occupa-
tional status, especially in developing countries like the Gambia is an indicator of the
wealth status of the family, as fathers are mostly breadwinners in Gambian families espe-
cially in rural settings. Hence, the wealth quintile of households have been implicated as
an explanatory variable to the differential prevalence of ARI and other childhood morbid-
ities [16], with children from families that are wealthier reported in studies to be less likely
to suffer from ARI than children from households categorized as poor [12, 14]. The expla-
nation for this may be that wealthier families ensure better healthcare and nourishment
for their children. In addition, studies have associated poverty with such risk factors of
ARI as overcrowding, low uptake of healthcare services, use of unclean cooking fuel, and
malnutrition [7, 16, 18].

5. Strength and limitation

We used a nationally representative dataset, ensuring that the study's results can be
generalized to Gambia's children under five years of age in rural settings. In addition, due
to the large sample size, extensive reporting of ARI prevalence was possible. However, the
studies used cross-sectional data, implying that no causal relationships were determined.

6. Conclusion

The prevalence of ARI was moderately high across children under 5 years of age in
rural Gambia, low mother’s educational level, and unemployed fathers. The program
must consider improvements in the quality of care provided to children in both primary,
secondary and tertiary healthcare levels in rural settings. Partner support and adapting
community-based supporting systems on child health strategies should be strengthen es-
pecially in rural settings. Future studies should look into the healthcare systems and ser-
vice-related factors that could hinder the quality and children’s utilization of services
across rural settings.
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