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Background. Despite initiatives and efforts implemented over the years that would impact positively on child health, acute lower
respiratory infections (ALRIs) remain a serious challenge for under-5s.
Objective. To investigate the individual- and community-level factors associated with child ALRIs in Eswatini.
Methods. Using the combined data for 2010 and 2014 Eswatini Multiple Indicator Cluster Surveys, data for 4 265 children under 5 years
of age were analysed. Univariable, bivariable and multivariable multilevel logistic regression analyses were conducted.
Results. We found that the prevalence of ALRIs was 11.1% (95% confidence interval (CI) 10.0 - 12.4). Higher odds of ALRIs were observed
among children who had reported diarrhoea in the same time period (adjusted odds ratio (aOR) 1.75; 95% CI 1.37 - 2.23) compared with
those who did not report diarrhoea, and those born to women with no formal education (aOR 2.16; 95% CI 1.13 - 4.16) and those with
primary education (aOR 2.60; 95% CI 1.34 - 5.04) compared with those born to women with tertiary education. Place of residence was a
community-level variable associated with higher odds of ALRIs among children from urban areas (aOR 1.59; 95% CI 1.15 - 2.20) compared
with rural residents. Those from Manzini (aOR 2.19; 95% CI 1.59 - 3.12), Shiselweni (aOR 1.73; 95% CI 1.23 - 2.44) and Lubombo (aOR
1.77; 95% CI 1.25 - 2.51) were more likely to be infected with ALRIs compared with those from the Hhohho region. In addition, higher
odds of ALRIs were observed in children from communities with a low proportion of households with electricity (aOR 1.46; 95% CI
1.10 - 1.95) compared with those from communities with high access to electricity.
Conclusions. We found that individual- and community-level factors were associated with child ALRIs across communities in Eswatini.
Programmes and policies that aim to mitigate child morbidity due to ALRIs should integrate the individual and community factors.
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Acute lower respiratory infections (ALRIs) continue to be a public
health challenge and persistently affect children under 5 years of
age, primarily in developing countries.[1] ALRIs are due to bacterial,
fungal, or viral infections of the respiratory tract, leading to
breathing difficulties, fatigue, wheezing, pain on swallowing, fever,
cough, nasal discharge and sputum production.[2] Coupled with
diarrhoea and newborn sepsis, ALRIs remain the leading cause of
morbidity and mortality among children under 5 years of age.[3]
Despite initiatives and efforts implemented over the years to impact
positively on child health, including the introduction of Sustainable
Development Goals (SDGs) post 2015 to 2030,[4] ALRIs remain a
serious challenge for under-5s. They have resulted in ~2.38 million
deaths in 2016 across all ages, while among under-5s, they were the
leading cause of death.[5,6] Substantial child morbidity and mortality
are concentrated in sub-Saharan Africa (SSA) and South Asia.[5,7] In
2015, it was observed that in 15 developing countries over 50% of
child deaths were due to ALRIs, with 9 situated in SSA.[8]
Studies conducted elsewhere reported associations between
the age of the child, sex of the child, breastfeeding status, low
birthweight, indoor and outdoor air pollution, nutritional status,
overcrowding, household wealth index and type of cooking material
and ALRIs.[9-11] The socioeconomic inequality across communities
and regions has long been recognised in the literature as contributing
to the unequal risk of exposure to ALRIs.[12,13] Consideration of
individual-level data independent of the population context may
be misleading.[12] However, very few studies have incorporated a
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design-based methodology by applying multilevel approaches that
control for the clustering of ALRIs across communities, especially in
Eswatini.[9,14] The empirical gap in the literature needs to be addressed
with more focus on most affected countries such as Eswatini.
The magnitude of ALRIs is still very high in Eswatini, 8.7%
in 2010, and 9.8% in 2014.[15,16] Investigation of risk factors is
fundamental to realise the SDGs agenda to ensure wellbeing
for all. Therefore, the study aimed to investigate the effects of
the individual- and community-level factors on ALRIs, through
multilevel logistic regression. Children are born and raised in
households that are nested within the community;[12] therefore,
understanding the complex nature of the factors and their effects
on child ALRIs in Eswatini is critical for the management and
prevention of ALRIs.

Methods

This study was a secondary analysis of the combined data from the
2010 and 2014 Eswatini Multiple Indicator Cluster Surveys (EMICSs).
The Multiple Indicator Cluster Survey (MICS) is an international
initiative by the United Nations Children’s Fund (UNICEF) to
assist countries in collecting and analysing data for monitoring the
situation of children, women, and men in developing countries.
It is a cross-sectional household survey conducted every 3 - 5 years
to enable countries to capture rapid changes in key indicators,
such as those related to health, education and development. In the
EMICS, data were collected using standardised survey tools through
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face-to-face interviews among nationally representative samples of
households.[15,16]

Sampling design and study samples

The EMICS was representative and collected information on
households, men, women, and children. The sampling frame of
the enumeration was based on the 2007 Eswatini Population
and Housing Census.[17] A two-staged sampling technique and a
systematic sampling technique were applied. First, enumeration
areas (EAs), also known as the primary sampling units (PSUs),
were selected. Second, households were selected, stratified by rural
and urban residence and the four regions of the country, which
are Manzini, Hhohho, Shiselweni, and Lubombo. To collect data
for under-5s, a standardised questionnaire was used to obtain
information for each child in the selected households. The mother or
caregiver was the respondent for the child questionnaire.
For the 2010 EMICS, 5 475 households were selected from 345
EAs. Among the sampled households, a total of 4 834 were successfully
interviewed, which included 4 956 women aged 15 - 49 years and
4 646 men aged 15 - 59 years. The overall household response rate
was 95%. In the 2010 sample, during the interviews questionnaires
were completed regarding 2 647 children aged under 5 years.
In the 2014 EMICS, a total of 347 EAs and 5 211 households
were selected for the survey. Within each region, urban and rural
areas were identified as the main sampling strata. Within each
EA, a sample of 15 households was selected systematically using
probability proportional to size (PPS) and a specified number of
census EAs were chosen systematically using PPS.[15] A total of
4 762 women (aged 15 - 49 years) and 1 459 men (aged 15 - 59 years)
were successfully interviewed. A detailed description of the sampling
design is available in the 2014 MICS report.[15]
In the 2014 EMICS, during the interviews questionnaires were
completed regarding 2 693 children aged under 5 years. However,
for the combined 2010 and 2014 surveys, only 4 265 under-5s with
complete data on ALRI symptoms were included in the analysis.

Study variables

Outcome variables. The study outcome variable was symptoms
of ALRIs 2 weeks before the MICS. In this analysis, we considered
ALRIs symptoms if the mother/caregiver reported that the child
had a cough with rapid breathing or difficulty breathing, and the
symptoms were due to a problem in the chest or both a problem in
the chest and a blocked nose.[14-16,18] The variable was coded as binary:
(1) for those with symptoms, (0) for those without symptoms.
Explanatory variables. The explanatory variables included child
and maternal factors, household and community factors.[11,19,20]
Individual-level variables were child age in months, sex, child
diarrhoea status, child stunting status, maternal education, maternal
age, parity, marital status, source of cooking fuel, household
electricity, type of toilet, floor material, number of people sleeping
per room, number of children under 5 years, household wealth
index. The household wealth index had been calculated in the
EMICS dataset and was categorised into five quartiles, namely
the poorest, poor, middle, rich and richest.[15,16] Wealth indices
use information about household durable assets, such as housing
materials, toilet or latrine access, phone ownership, or agricultural
land and livestock, which are regularly collected in most household
surveys to create an index of household wealth.[21] The principal
component analysis (PCA) was used to develop the household
wealth index.[21] Community-level variables were area of residence,
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region of residence, community poverty (proportion of households
in the communities classified in the poorest and poor wealth
quantiles), community maternal education (proportion of mothers
with at least secondary level education in the community), electricity
use in the community (proportion of households with electricity
in the community), and improved cooking fuel in the community
(proportion of households with improved fuel for cooking in the
community). Based on the literature, the individual-level variables
were aggregated by cluster and categorised as low (1), medium (2)
and high (3),[9,22] or low (1) and high (2).[23]

Statistical analysis

Descriptive statistics were performed to assess the distribution of
the sample and the magnitude of child ALRIs. A bivariable analysis
through the χ2 test was performed to test for crude association
between each explanatory factor and ALRIs. The variance inflation
factor (VIF) was used to test for strongly correlated explanatory
factors, and no factors were strongly correlated to each other (see
Appendix 1, supplementary Table 2, online only). Owing to the
hierarchical nature of the dataset, a multilevel model that controls
for clustering of the ALRIs across communities was used. Adjusted
odds ratios (AORs) and 95% confidence intervals (CIs) were used to
establish the fixed effects of the models. Random effects, important
to establish the random variation of ALRIs across communities, were
denoted by the intraclass correlation (ICC) and the proportion of
change in the variance (PCV). Four models were fitted to analyse the
data. Model 1: An empty model to produce a random variation of
the intercept (random effects) and the ICC. Model 2 included only
individual-level variables. Model 3 included only community-level
factors. Model 4 included individual- and community-level variables
in one model. The entire analysis took into account survey weights
and was done in Stata 15 (Stata Corp., USA).

Ethical considerations

The protocol was approved by the University of KwaZulu-Natal’s
Humanities and Social Science Research Ethics Committee and the
Eswatini National Health and Human Research Review Board.

Results

Table 1 shows the distribution of the study sample and the overall
prevalence of ALRIs by each explanatory variable. Of the total
sample (n=4 265) included in the analysis, there was a relatively
equal distribution of children from 12 months of age and above, when
compared with children 6 - 11 months and <6 months. Slightly more
than half of the children were female and a quarter were reported
to be stunted, while a quarter were born to mothers aged 35 years
and above and one-third of mothers had secondary education level.
Almost half of the children were born to mothers with parity of less
than three children. About six in 10 of the children were born to
mothers who were married, and slightly more than a quarter were
from the richest households category. More than half of the children
were from households with access to piped water for drinking, with
improved floor material and which used biomass for cooking. The
majority were from rural areas.
Overall the ALRIs prevalence was 11.1% (95% CI 10.0 - 12.4).
Significant differences in the prevalence of ALRIs were noted
regarding child diarrhoea status 2 weeks before the survey, maternal
education, household floor material, household electricity, household
wealth index, region of residence and proportion of households with
electricity in the community (all p<0.05).
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Table 1. Univariate and bivariate analysis between individual-, household- and community-level variables (weighted)
Had symptoms of ALRIs, n (%)
Variables
Total (N=4 265)
Yes (N=453)
No (N=3 812)
p-value (χ2)
Child-level factors
Age, months
<6
6 - 11
12 - 23
24 - 35
36 - 47
48 - 59
Gender
Male
Female
Diarrhoea
Yes
No
Stunting
Yes
No
Maternal-level factors
Age, years
<25
25 - 34
≥35
Education
None
Primary
Secondary
High school
Tertiary
Parity
<3
3-4
≥5
Marital status
Married
Formerly married
Never married
Household-level factors
Wealth index
Poorest
Poor
Middle
Rich
Richest
Toilet facility
Flush toilet
Pit latrine
No facility (bush, field, etc.)
Floor material
Improved floor
Poor floor

0.081 (9.80)
472 (11.1)
473 (11.2)
889 (20.9)
819 (19.6)
854 (19.6)
758 (17.6)

38 (9.1)
55 (12.9)
107 (21.7)
92 (21.8)
96 (21.7)
65 (12.8)

434 (11.4)
418 (10.9)
782 (20.8)
727 (19.3)
758 (19.3)
693 (18.3)

2 075 (48.3)
2 190 (51.7)

239 (51.5)
214 (48.5)

1 836 (47.9)
1 976 (52.1)

718 (16.5)
3 547 (83.5)

117 (24.5)
336 (75.7)

601 (15.6)
3 211 (84.4)

1 155 (26.8)
3 110 (73.2)

127 (27.9)
326 (72.1)

1 028 (26.7)
2 784 (73.3)

1 353 (31.5)
1 792 (42.9)
1 120 (25.6)

129 (27.2)
186 (42.8)
138 (29.5)

1 224 (32.1)
1 606 (42.8)
982 (25.1)

295 (6.7)
1 260 (29.5)
1 435 (32.9)
972 (23.4)
303 (7.5)

42 (7.7)
150 (33.4)
142 (29.6)
98 (24.9)
21 (4.3)

253 (6.6)
1 110 (29.0.3)
1 293 (33.3)
874 (23.3)
282 (7.9)

1 993 (47.2)
1 276 (29.3)
996 (23.5)

196 (45.9)
135 (28.8)
122 (25.3)

1 797 (47.4)
1 141 (29.4)
874 (23.2)

2 552 (60.0)
357 (8.2)
1 356 (31.7)

275 (59.2)
49 (10.2)
129 (30.6)

2 277 (60.1)
308 (31.9)
1 227 (31.9)

814 (18.5)
848 (19.2)
665 (15.3)
849 (20.7)
1 089 (26.3)

110 (23.2)
82 (16.3)
61 (13.6)
81 (18.1)
119 (28.8)

704 (17.9)
766 (19.5)
604 (15.4)
768 (21.1)
970 (26.0)

575 (14.2)
2 957 (69.8)
733 (16.0)

58 (15.7)
303 (66.0)
92 (18.3)

517 (14.0)
2 654 (70.3)
641 (15.7)

3 931 (92.4)
334 (7.6)

406 (90.4)
47 (9.6)

3 525 (92.7)
287 (7.3)

0.064 (3.42)

<0.001 (29.28)

0.629 (0.23)

0.074 (5.20)

0.020 (11.70)

0.130 (4.08)

0.066 (5.44)

0.031 (10.60)

0.175 (3.49)

0.033 (4.54)

...continued
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Table 1. (continued) Univariate and bivariate analysis between individual-, household- and community-level variables (weighted)
Had symptoms of ALRIs, n (%)
Variables
Total (N=4 265)
Yes (N=453)
No (N=3 812)
p-value (χ2)
Child-level factors
Source of drinking water
Piped
Protected well
Unprotected
Surface water
Source of cooking fuel
Electricity
Biomass
Persons sleeping per room
<3
3-4
≥5
Children under 5 years per household
1
2-3
4-5
Household electricity
Yes
No
Community factors
Area of residence
Rural
Urban
Region of residence
Hhohho
Manzini
Shiselweni
Lubombo
Poverty
Low
High
Maternal education
Low
Medium
High
Electricity use
Low
High
Improved cooking fuel
Low
Medium
High

0.117 (5.89)
2 150 (54.6)
745 (15.8)
880 (19.4)
467 (10.2)

210 (50.9)
96 (18.6)
98 (20.1)
49 (10.3)

1 940 (55.1)
649 (15.4)
782 (19.4)
418 (10.1)

795 (21.1)
3 470 (78.9)

69 (20.9)
384 (79.1)

726 (21.2)
3 086 (78.8)

2 538 (61.2)
1 438 (32.5)
289 (6.3)

264 (60.8)
164 (35.4)
22 (3.8)

2 264 (60.9)
1 275 (32.3)
275 (6.8)

1 980 (47.0)
1 993 (46.2)
292 (6.6)

212 (50.7)
203 (40.9)
38 (8.4)

1 768 (46.7)
1 790 (46.9)
254 (6.4)

2 305 (52.7)
1 960 (47.3)

273 (56.8)
180 (43.2)

2 032 (52.2)
1 780 (47.8)

3 304 (76.7)
961 (23.3)

338 (72.4)
115 (28.6)

2 966 (77.3)
846 (22.7)

1 016 (24.5)
1 133 (34.5)
1 127 (20.8)
989 (20.2)

65 (15.7)
147 (41.1)
128 (20.9)
113 (21.6)

951 (25.6)
986 (33.6)
999 (20.1)
876 (20.1)

2 197 (55.1)
2 068 (44.9)

236 (57.3)
217 (42.7)

1 961 (54.8)
1 851 (45.2)

2 220 (53.2)
711(16.7)
1 334 (30.1)

243 (55.8)
73 (15.9)
137 (28.3)

1 977 (52.9)
638 (16.8)
1 197 (30.4)

2 154 (48.2)
2 111 (51.8)

260 (52.5)
193 (47.5)

1 894 (47.6)
1 918 (52.4.)

1 536 (33.2)
1 343 (31.0)
1 386 (35.8)

171 (33.1)
143 (29.9)
139 (37.0)

1 365 (33.2)
1 200 (31.1)
1 247 (35.7)

0.049 (3.88)

0.121 (4.23)

0.337 (2.17)

0.005 (7.90)

0.124 (2.37)

<0.001 (27.02)

0.792 (0.07)

0.510 (1.35)

0.002 (9.63)

0.626 (0.94)

Multilevel analysis

The results of the models are shown in Table 2. Even after
controlling for individual- and community-level factors (model 4),
children who had a history of diarrhoea were 75% more likely
to have ALRIs (aOR 1.75; 95% CI 1.37 - 2.23) compared with
those who had no history of diarrhoea. Higher odds of ALRIs
were observed among children born to women with no formal
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education (aOR 2.60; 95% CI 1.34 - 5.04) and those with primary
level education (aOR 1.91; 95% CI 1.08 - 3.37) compared with those
born to women with tertiary education. Even after controlling for
individual- and community-level factors, children from households
in urban areas were 59% more likely to have ALRIs (aOR 1.59; 95%
CI 1.15 - 2.20) compared with children from rural areas. Consistent
with model 2, higher odds of ALRIs were found among children
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Table 2. Multilevel analysis of individual- and community-level factors and ALRIs
Models
Model 1
Model 2
Fixed effects
aOR (95% CI)
Child-level factors
Age, months
<6
6 - 11
12 - 23
24 - 35
36 - 47
48 - 59
Gender
Male
Female
Diarrhoea
Yes
No
Stunting
Yes
No
Maternal-level factors
Age, years
<25
25 - 34
≥35
Education
None
Primary
Secondary
High school
Tertiary
Parity
<3
3-4
≥5
Marital status
Married
Formerly married
Never married
Household-level factors
Wealth index
Poorest
Poor
Middle
Rich
Richest
Toilet facility
Flush toilet
Pit latrine
No facility (bush, field, etc)
Floor material
Improved floor
Poor floor

Model 3
aOR (95% CI)

Model 4
aOR % (95% CI)

1
1.34 (0.86 - 2.10)
1.40 (0.94 - 2.09)
1.34 (0.89 - 2.03)
1.35 (0.90 - 2.04)
1.02 (0.66 - 1.57)

1
1.36 (0.87 - 2.12)
1.44 (0.97 - 2.16)
1.37 (0.91 - 2.02)
1.39 (0.89 - 2.03)
1.05 (0.68 - 1.62)

1
0.84 (0.68 - 1.02)

1
0.82 (0.68 - 1.02)

1.76 (1.38 - 2.25)*
1

1.75 (1.37 - 2.23)*
1

0.94 (0.74 - 1.18)
1

0.94 (0.74 - 1.18)
1

1
1.17 (0.87 - 1.56)
1.33 (0.91 - 1.96)

1
1.19 (0.89 - 1.55)
1.41 (0.96 - 2.09)

2.24 (1.17 - 4.30)*
1.92 (1.09 - 3.40)*
1.70 (0.98 - 2.94)
1.69 (0.99 - 2.90)
1

2.60 (1.34 - 5.04)*
1.91 (1.08 - 3.37)*
1.70 (0.98 - 2.95)
1.70 (1.00 - 2.91)
1

1
0.93 (0.70 - 1.23)
0.88 (0.61 - 1.28)

1
0.92 (0.69 - 1.21)
0.84 (0.58 - 1.22)

1
1.27 (0.90 - 1.80)
0.89 (0.68 - 1.16)

1
1.22 (0.86 - 1.72)
0.89 (0.68 - 1.16)

0.93 (0.63 - 1.36)
0.66 (0.46 - 0.95)
0.70 (0.49 - 1.01)
0.81 (0.59 - 1.11)
1

1.06 (0.71 - 1.57)
0.73 (0.50 - 1.04)
0.74 (0.52 - 1.07)
0.81 (0.60 - 1.11)
1

1
0.72 (0.48 - 1.07)
0.74 (0.45 - 1.20)

1
0.82 (0.54 - 1.23)
0.89 (0.54 - 1.49)

1
1.08 (0.73 - 1.60)

1
1.09 (0.74 - 1.62)
...continued
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Table 2. (continued) Multilevel analysis of individual- and community-level factors and ALRIs
Models
Model 1
Model 2
Model 3
Fixed effects
aOR (95% CI)
aOR (95% CI)
Source of drinking water
Piped
Protected well
Unprotected
Surface water
Source of cooking fuel
Electricity
Biomass
Persons sleeping per room
<3
3-4
≥5
Children under 5 years per household
1
2-3
4-5
Household electricity
Yes
No
Community-level factors
Area of residence
Rural
Urban
Region of residence
Hhohho
Manzini
Shiselweni
Lubombo
Poverty
Low
High
Maternal education
Low
Medium
High
Electricity use
Low
High
Improved cooking fuel
Low
Medium
High
Random effects
Community variance (SE)
ICC (%)
PCV (%)
Log likelihood
AIC
N

Empty
0.389 (0.10)*
4.39
reference
–1441.31
2886.62
4 265

Model 4
aOR % (95% CI)

1
1.27 (0.95 - 1.69)
1.02 (0.77 - 1.37)
0.94 (0.65 - 1.34)

1
1.32 (0.99 - 1.79)
1.06 (0.78 - 1.43)
0.96 (0.67 - 1.38)

1
1.28 (0.97 - 1.69)

1
1.33 (0.91 - 1.95)

1
1.12 (0.89 - 1.42)
0.69 (0.42 - 1.12)

1
1.13 (0.90 -1.43)
0.66 (0.41 - 1.08)

1
0.96 (0.78 - 1.20)
1.26 (0.83 - 1.91)

1
0.99 (0.79 - 1.23)
1.19 (0.79 - 1.80)

1
1.28 (0.97 - 1.69)

1
1.10 (0.82 - 1.47)

Individual
0.360 (0.113)*
3.80
7.30
–1399.70
2871.40
4 242

1
1.37 (1.04 - 1.79)*

1
1.59 (1.15 - 2.20)*

1
2.18 (1.59 - 2.98)*
1.85 (1.32 - 2.58)*
1.87 (1.33 - 2.763)*

1
2.19 (1.59 - 3.12)*
1.73 (1.23 - 2.44)*
1.77 (1.25 - 2.51)*

1
0.80 (0.62 - 1.04)

1
0.78 (0.60 - 1.03)

1
0.96 (0.70 - 1.19)
0.98 (0.75 - 1.28)

1
0.90 (0.67 - 1.22)
0.82 (0.62 - 1.08)

1.60 (1.22 - 2.01)*
1

1.53 (1.15 - 2.04)*
1

1.12 (0.80 - 1.57)
1.11 (0.80 - 1.52)
1
Community
0.210 (1.57)
1.32
46.09
–1418.95
2861.89
4 265

1.01 (0.71 - 1.44)
1.06 (0.76 - 1.48)
1
Final model
0.178 (0.190)
0.96
54.13
–1375.67
2843.35
4 242

aOR = adjusted odds ratio; CI = confidence interval; SE = standard error; ICC = intraclass correlation coefficient; PCV = proportion change in variance;
AIC = Akaike information criterion.
*p<0.05.
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from Manzini (aOR 2.19; 95% CI 1.59 - 3.12), Shiselweni (aOR 1.73;
95% CI 1.23 - 2.44), and Lubombo (aOR 1.77; 95% CI 1.25 - 2.51)
compared with the Hhohho region. In the final model, children from
communities with a low proportion of households with electricity had
higher odds of having ALRIs (aOR 1.53; 95% CI 1.15 - 2.04) compared
with those from communities with high access to electricity.
The results also revealed a significant variation of child ALRIs across
communities (τ=0.389; p<0.05 (model 1)). The empty model (model 1)
further showed the ICC of 4.39%, indicating that the variation of
child ALRIs could be attributed to the difference in the composition
of the communities where the children resided. After controlling for
individual-level factors (model 2), the total variance of child ALRIs
remained significant and reduced, indicating that individual-level
factors explained a fraction of the variance. The PCV showed that
the individual-level factors explained 7.30% of the variance in the
odds of having ALRIs. In model 3, only the community factors were
entered; the total variance became insignificant but reduced. The PCV
of model 3 showed that the community-level factors could explain
about 46.09% of the community variance. After including both
individual- and community-level factors in one model (model 4), the
variance reduced but became insignificant. The PCV of the final
model (model 4) showed that 54.13% of the total variance of child
ALRIs across communities could be explained by the individual- and
community-level factors combined. Among the four models, model
4 had an Akaike information criterion (AIC) of 2 843.35, indicating
the model to be parsimonious when compared with the other models.

no significant difference between the risk of ALRIs between children
from the poorest and economically affluent households.[33]
We found that children who were resident in urban areas were
more likely to have ALRIs compared with those in rural areas. One
possible reason is that the atmosphere in urban areas has significantly
higher levels of man-made air pollutants from the combustion of car
engines, use of aged diesel vehicles, and combustion of biomass,
which predispose children to ALRIs. Evidence suggests that as
areas become less urban, the air quality improves.[34] In Rwanda, an
assessment of the atmosphere in Kigali urban boundary showed that
the concentration of pollutants includes dust (20%), fly ashes (25%),
kerosene (13%), diesel soot (29%) and organic material (12%).[35]
Consistent with previous literature,[28,35] we found a significant
variation of ALRIs across the administrative regions. We found that
being a resident from Manzini, Shiselweni and the Lubombo regions
was associated with higher odds of ALRs. This could be due to the fact
that the three regions are less developed compared with the Hhohho
region. Similarly, in Nigeria and Ethiopia, there was a significant
association between the region of residence and ALRIs.[28,36]
Children from communities with a low connection to electricity
were found to have increased odds of having ALRIs. Investment
in household infrastructure, such as electricity, has huge health
benefits for the community, such as the reduction in indoor air
pollution.[36] A cross-sectional study done in Nigeria, however, found
no significant association between communities with low and high
connectivity to electricity.[22]

Discussion

Study strengths and limitations

Our study reported a prevalence of ALRIs that is 11.1% (95%
CI 10.0 - 12.4). Compared with other nationwide demographic
and health surveys, our prevalence was similar to Cameroon
(11.3%) but lower than Zambia (34.2%), Tanzania (35.2%), and
Lesotho (35.2%).[24] The monitoring of illnesses, including ALRIs,
is in line with the SDGs, especially goal number 3, target 3.2, to end
preventable diseases and deaths of under-5-year-old children by the
year 2030[25,26] and reduce child mortality to below 25 deaths per 1
000 live births.[25]
Evidence from the literature showed increased odds of child
ALRIs among children who had a history of diarrhoea.[27,28] In
cross-sectional studies done in Kushtia, Bangladesh and Ethiopia,
children who presented with a history of diarrhoea had higher odds
of having ALRIs.[28,29] We found that the odds of developing ALRIs
were nearly two times higher among children who were reported to
have had diarrhoea compared with children who had no history of
having diarrhoea. A possible explanation could be that concomitant
illnesses may have lowered the children’s immunity, making them
susceptible to diseases such as ALRIs.[30]
As expected, we found that children born to mothers with no
formal education and those with primary education level had
higher odds of having ALRIs. Our study is consistent with the
literature.[20,27] Formal education may assist mothers to improve
their child care and hygiene practices that help to prevent diseases,
including ALRIs.[31] Educated women possibly practise better healthseeking behaviour compared with uneducated women, which might
help improve child health.[31]
Low socioeconomic status consistently shows poor health outcomes
among children compared with those from higher socioeconomic
status.[32] Poor households may have many risk factors for ALRIs,
such as poor sanitation and cooking materials.[32] However, we found
no significant association between household wealth status and
ALRIs. In a cross-sectional study conducted in Ethiopia, there was
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The results should be interpreted with a few noted limitations. The
outcome of interest (ALRIs) were self-responses from the mother
or caregiver, which can result in misclassification of children on the
basis of ALRIs symptoms. The study aggregated the communitylevel factors at the EA; this may have resulted in some children being
misclassified. Some variables could be essential to understand the
association and variation of ALRIs but were not investigated since
they were not available in the dataset or because it had substantial
missing data. For example, child HIV status and environmental
factors, such as climate in specific regions, were not available in the
dataset while there were substantially missing data for vitamin A
and child birth size questions. Regardless of the limitations in our
study, the MICS was a nationally representative survey. We used
design-based modelling that accounted for the complex sampling
approach of the survey and it controlled the clustering of ALRIs at
the cluster level.

Conclusions

In summary, the study findings indicate that the odds of ALRIs in
children under 5 years of age in Eswatini is high among children
with a history of diarrhoea, born to women with no formal education
or primary education, resident in urban areas, from the Manzini,
Shiselweni and Lubombo regions, and communities with a low
proportion of households with electricity. The findings on individual
and community determinants of ALRIs within the context of Eswatini
were able to advance our knowledge. This will allow policymakers and
researchers to evaluate the effectiveness of existing interventions and
programmes that aim to improve the health of young children.
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