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Abstract

Background Respiratory conditions and health symptoms associated with air pollution in children are a major public
health concern, as their immune systems and lungs are not yet fully developed. This study aimed to assess self-
reported respiratory conditions and health symptoms associated with air pollution sources amongst children aged six
years and below in Melusi informal settlement, Tshwane Metropolitan Municipality, South Africa.

Methods With a quantitative cross-sectional study design, parents/caregivers of children aged six years and below
(n=300) from eight Early Childhood Development Centres were invited to participate in the study. This study
employed complete sampling, and data was collected using the modified International Study of Asthma and Allergies
in Children. The chi-square and multiple logistic regression models were used to analyze data, with p<0.05 in the
adjusted odds ratios considered as being statistically significant.

Results Three models were run to examine the predictors of wheezing in the past 12 months, dry cough, and
itchy-watery eyes. The model for asthma was excluded, as only seven participants reported having asthma. Wheeze

in the past 12 months was associated with participants living in the area for more than three years (OR 2.96 95%Cl:
1.011-8.674). Furthermore, having a dog in the house in the past 12 months was associated with wheeze in the past
12 months (OR 5.98 95%Cl: 2.107-16.967). There was an association between duration of stay in a residence and dry
cough prevalence (OR 5.63 95%Cl: 2.175-14.584). Trucks always or frequently passing near homes was associated with
itchy-watery eyes (OR 3.27 95%Cl: 1.358-7.889). 59% (59%) of participants perceived the indoor air quality in their
homes to be good, while 6% perceived it as poor. In contrast, 36% of participants perceived the outdoor air quality to
be good, and 19.7% perceived it as poor.
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Conclusion The association between perceived air pollution exposure, self-reported respiratory conditions, and
health symptoms amongst children is complex. Further research is required to better understand the multifaceted
nature of air pollution and its impact on the health of children.

Keywords Air pollutants, Air pollution, Asthma, Early childhood development centres, Respiratory conditions,

Wheeze

Background

The adverse health effects of air pollution remain a pub-
lic health concern globally [1]. Exposure to both indoor
and ambient (outdoor) air pollution has been linked to
the causation of numerous respiratory conditions such
as asthma, chronic obstructive pulmonary diseases
(COPDs), bronchiolitis and lung cancer [2, 3]. Cardiovas-
cular diseases, cutaneous diseases and nervous system
dysfunctions have been found to be associated with long
term exposure to air pollution [4—6].

Air pollutants are known to contribute immensely to
adverse health effects associated with air pollution [7].
These air pollutants are associated with a range of activi-
ties and sources such as, traffic related emissions, burn-
ing of fossil fuels, industrial activities, and agricultural
activities [7]. Exposure to air pollutants such as Particu-
late Matter (PM), Ozone (O,), Nitrogen (NO,), Sulphur
Dioxide (SO,) and Traffic Related Air Pollution (TRAP)
have been implicated in the myriad disease process [8]
and are currently ranked as the fifth highest risk factor
for mortality worldwide [9].

Exposure to air pollution may lead to a range of inflam-
matory changes in the airways, which vary depending on
the type of air pollutants that an individual was exposed
to [7]. The severity of respiratory conditions and health
symptoms in both the general and vulnerable popula-
tions are affected by the type of air pollutant exposure
[7]. Research studies indicate that early life exposure to
air pollutants is linked to restrictive lung growth and air-
way obstruction [7].

Children are overly sensitive and most susceptible to
the adverse health effects of air pollution, as their lungs,
immune systems, and metabolic functions are still rap-
idly developing [10, 11]. Studies involving general popu-
lations of children and adults showed that exposure to
particulate pollution was associated with breathlessness,
cough, and wheezing [12, 13]. The South California Chil-
dren’s Health Study identified air pollution in homes and
schools as a significant contributor to incident asthma in
kindergarten and first-grade students who were asthma
and wheeze-free at the start of the study [14]. Children,
in comparison to adults, inhale a higher volume of air per
body weight [15]. In children, evidence suggests that PM,
NO, and O; are associated with health conditions such as
airway inflammation, lung function deficits and respira-
tory conditions such as asthma [11, 16].

Lower respiratory diseases are the most frequent causes
of hospital admission in children worldwide, particularly
in developing countries. A Portugese study found that
environmental context (urban, suburban or rural), gen-
der and family asthma history showed clear associations
with asthma prevalence, namely non-rural location, male
gender, and being the child of an asthmatic parent were
found to be risk factors [17].A Ugandan study found that
41% of children under five who were hospitalized with
symptoms of acute respiratory illness actually had asthma
or similar bronchospastic conditions [18]. In Ethiopia, a
study was conducted on respiratory symptoms and asso-
ciated risk factors among children under five. The study
found that the prevalence of respiratory symptoms were
37.5% at [95% (CI: 34.3—41)] [19].

A study among schoolchildren in Durban was con-
ducted to assess the correlation between ambient air pol-
lutants and respiratory outcomes among Schoolchildren
[20]. The study participants were selected from the highly
industrialized South and non-industrial North regions.
Results demonstrated that air pollutants Sulphur Diox-
ide (SO, ) were higher in the South than they were in
the North, and that PM was the same across all regions
[20]. Therefore, persistent conditions such as asthma and
Airway Hyperreactivity (AHR) were higher among chil-
dren from schools in the South than it was for those in
the North. South Africa has the highest ambient air pol-
lution exposure in the Sub-Saharan Africa (SSA) region,
accounting for approximately 14 356 confirmed cases
annually, with majority of those cases being children [21].
A study conducted in Nairobi reported that asthma was
more prevalent in children attending school at an infor-
mal settlement [22].

Environmental variables, particularly in informal
settlements, have a major impact on respiratory and
allergy diseases in children aged six years and below. In
this age range, wheezing is a common respiratory con-
dition that is frequently made worse by exposure to air
pollutants from heavy traffic, especially trucks that pass
by these places and release large amounts of particulate
matter and other pollutants into the air [23]. Children
exposed to high amounts of allergens, particularly those
from domestic pets like dogs, which add to indoor aller-
gen load, often experience itchy, watery eyes, which are
symptomatic of allergic conjunctivitis [24]. Children who
live in highly populated informal settlements, where air
quality is damaged by both indoor and outdoor pollution
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sources, are more likely to suffer from dry cough, which
is frequently caused by respiratory infections or chronic
irritation [25]. The kind of home and its location have
a big impact on the quality of the air; kids who live in
poorly ventilated homes in busy neighborhoods are more
likely to experience these symptoms [26]. Understanding
these environmental determinants is crucial for develop-
ing targeted public health interventions to mitigate respi-
ratory and allergic diseases in vulnerable populations.
The aim of this study was to assess the self-reported
respiratory conditions and health symptoms associated
with perceived air pollution amongst children aged six
years and below through a questionnaire completed by
their parents/caregivers, in Melusi informal settlement in
Tshwane Metropolitan Municipality, South Africa.

Methods

Study setting

The study was conducted in Melusi informal settlement
which is located in the West of Pretoria within the City of
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Tshwane Metropolitan Municipality, Region 3, see Fig. 1
below. The City of Tshwane is home to approximately
4.0 million citizens, as of the 2022 Census Data. 3.3 mil-
lion of the 4.0 million citizens of the City of Tshwane
are predominantly black Africans [27]. Melusi informal
settlement forms part of the 227 informal settlements
located in the City of Tshwane Metropolitan Municipal-
ity [28]. The municipality forms the local government of
the Northern Gauteng Province, South Africa.

Study design, population and sample selection

A quantitative cross-sectional study was conducted.
In 2023, there were eight Early Childhood Develop-
ment Centres’ in the area. All school principals were
approached and asked to participate by allowing us to
invite the parents/caregivers of children attending their
schools. In addition, all parents/caregivers of eligible chil-
dren were invited to participate to achieve a comprehen-
sive census. This study used a complete sample strategy,
with the study sample being made up of 464 children.
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Health outcomes

In this study, data was collected using a modified Interna-
tional Study of Asthma and Allergy in Children (ISAAC)
questionnaire (see Supplementary File 1) to assess self-
reported respiratory conditions and health symptoms
associated with exposure to air pollution. The following
health outcomes were identified on the basis of positive
answers that were given from the questionnaire: asthma
[“Has your child ever had asthma?”], wheeze in the past
12 months [“Has your child had wheezing or whistling
in the chest in the past 12 months?”], dry cough [“In the
past 12 months, has your child had a dry cough at night,
apart from a cough associated with a cold or chest infec-
tion?”], itchy-watery eyes [“In the past 12 months, has
this nose problem been accompanied by itchy-watery
eyes?”].

Air pollution sources

Air pollution sources included: mode of transport for
children (walk, taxi/bus, motor car, combination and
other). The type of fuel used for cooking and heating
(electricity, gas, paraffin, open fires and other-please
specify) were also asked. ETS exposure at home, school,
in the car, and at the restaurant in the past 30 days
(never/1-6 days/7-10 days/16-20 days and more than
20 days) were questioned. Smoking father/male guardian,
mother/female guardian (yes/no) and any other individ-
ual residing in the residence apart from the parents/care-
givers were identified as air pollution sources. Frequency
of trucks passing through neighborhoods (never/seldom/
frequently through the day/almost all day) was included
as an air pollution source.

Confounders

Probable confounding variables included: sex(male/
female), suburb/township/section where the child lives,
period lived in residential area (<6 months/6 to 12
months/1 to 2 years or 3 years or longer). Duration to the
nearest clinic or hospital from your home (15 minutes’
walk or 5-minute drive/1 hour walk or 15-minute drive/
more than an hour’s walk or more than 30-minute drive),
type of house your child lives in (brick/mud/corrugated
iron/combination/other), number of rooms in the house-
hold, running water in the house (yes/no), type of regular
food consumption from 15 food items e.g., meat, fruits,
vegetables, nuts (never or occasionally/once or twice
per week/three or more times per week). Child’s absen-
teeism from school (never or occasionally/once or twice
per week/three or more times a week) duration of child
watching television (<1 h/1 hour but less than 3 h/3hours
but less than 5 h/5 hours or more), paracetamol usage in
the past 12 months (never/at least once a year/at least
once per month), younger and older siblings, pets (dog
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and/or cat) in or around the household (yes/no) were also
identified as probable confounding variables.

Perceptions of air pollution and air quality
Perceptions of air pollution and air quality were defined
as those who answered to all eight questions:

1. “How would you rate the indoor air quality in your
home?”. For this question, the parents/caregivers
could select one of the following three options:

(a) good, (b) average or (c) poor. Included in the
definition of indoor air quality were those who
indicated good or poor indoor air quality.

2. “How would you rate the outdoor air quality in your
home?”. For this question, the parents/caregivers
could select one of the following three options:

(a) good, (b) average or (c) poor. Included in the
definition of outdoor air quality were those who
indicated good or poor indoor air quality.

3. “Improving the environment is the responsibility
of every citizen?” For this question, the parents/
caregivers could select one of the following five
options: (a) strongly agree, (b) agree, (c) undecided,
(d) disagree or (e) strongly disagree. Included in the
definition of improving the environment were those
who indicated strongly agree.

4. “Recycling programs should be put in place and
promoted across the whole city?”. For this question,
the parents/caregivers could select one of the
following five options: (a) strongly agree, (b) agree,
(c) undecided, (d) disagree or (e) strongly disagree.
Included in the definition of recycling programs were
those who indicated strongly agree.

5. “T'am actively involved in cleaning up the
environment?”. For this question, the parents/
caregivers could select one of the following five
options: (a) strongly agree, (b) agree, (c) undecided,
(d) disagree or (e) strongly disagree. Included in the
definition of active involvement were those who
indicated strongly agree.

6. “The pollution is out of my control, and I cannot
do anything to change it?” For this question, the
parents/caregivers could select one of the following
five options: (a) strongly agree, (b) agree, (c)
undecided, (d) disagree or (e) strongly disagree.
Included in the definition of pollution is out of my
control were those who indicated strongly agree.

7. “If T knew how to better contribute to a cleaner
environment, I would take action?”. For this question,
the parents/caregivers could select one of the
following five options: (a) strongly agree, (b) agree,
(c) undecided, (d) disagree or (e) strongly disagree.
Included in the definition of contribute to a cleaner
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environment were those who indicated strongly
agree.

8. “I do not see the pollution as a health problem?”. For
this question, the parents/caregivers could select
one of the following five options: (a) strongly agree,
(b) agree, (c) undecided, (d) disagree or (e) strongly
disagree. Included in the definition of pollution as a
health problem were those who indicated strongly
disagree.

Statistical analysis and data management

Data was captured using Microsoft Excel. Stata Statisti-
cal Software: Release 18. College Station, TX: StataCorp
LLC. was utilized for data analysis. Simple descriptive
statistics and frequencies were used to calculate percent-
ages for demographic characteristics, and air pollution
sources. Observations that were not marked or were left
blank were set as missing, which resulted in each ques-
tion having a slightly different sample size. Univariate
and multiple logistic regression (LRA) were applied, and
missing values were automatically excluded from LRA.
Crude and adjusted odds ratios (OR) and 95% Confidence
Intervals (CIs) were calculated to assess the likelihood
of self-reported respiratory conditions (asthma), health
symptoms (wheeze in the past 12 months, dry cough,
and itchy-watery eyes) and air pollution and air quality
perceptions. The respiratory condition (asthma), health
symptoms (wheeze in the past 12 months, dry cough, and
itchy-watery eyes), air quality perceptions and confound-
ing variables that had p-values estimated at less than or
equal to 0.25 in the univariate analysis were included in
the LRA analysis. In the LRA analysis, p-values being
estimated at less than 0.05 were considered as being sta-
tistically significant.

Ethics

Ethical approval was obtained from the Research Ethics
Committee of the Faculty of Health Sciences, University
of Pretoria (Ethics Numbers: 363/2022 and 382/2023).
Permission to conduct the study was granted by the
Gauteng Department of Basic Education (GDoBE). Invi-
tation letters with information pertaining to the study
were firstly given to the principals of the ECDs, to gain
permission and access for conducting the study on their
premises as well as interacting with the parents/caregiv-
ers of the children. Once permission was granted from
the ECDs principals, informed consent forms were then
given to the parents/caregivers of the children prior data
collection. Parents/caregivers who were unable to read or
write had witnesses, either the staff at the ECDs or indi-
viduals residing in the parents/caregivers’ households, to
fill in the informed consent and questionnaire, and sign
on their behalf. Participation in the study was entirely vol-
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untary, and informed consent was given to the parents/
caregivers’ prior data collection, with clear instructions
that the study was voluntary and not mandatory, and
that they could leave the study at any time. Participants
were ensured confidentiality, privacy, anonymity, and
non-maleficence.

Results

Demographic characteristics, health outcomes and air
pollution sources

Of the n=464 children, the parents/caregivers of n=300
children completed the modified ISAAC questionnaire at
the ECDs (65% response rate). The study focused only on
the children that returned the signed informed consent
forms and questionnaires. The remaining n=164 children
did not participate in the study. The ECDs principals and
teachers stated that the majority of the kids had left the
ECDs to go to other areas of residence and ECDs dur-
ing the period of data collection. The =300 completed
questionnaires were used in the data analysis, inclusive of
those that had missing data due to the low response rate.

The demographic characteristics of the children’s
health outcomes and air pollution sources are summa-
rized in Table 1. The prevalence of having had wheeze
ever in the past and sneezing or runny nose was 6% and
20% respectively. Males accounted for (45%) of the par-
ticipants, and females (50%). Majority of the children
lived in the Gomora area (29%). Half of the children had
mentioned that they have lived in their specified residen-
tial area for a minimum of 3 years or more (50%). 17%
(17%) of the participants had a father or male guardian
that smoked and only 2% of mothers or female guard-
ians of the participants were also smokers. In addition,
for Environmental Tobacco Smoke (ETS) exposure in
the home, car/transport, and restaurant, 18% of the par-
ticipants were exposed to ETS in the home, 4% in the
car/transport and 4% in the restaurant. 26% (26%) of the
participants most frequently used electricity for cooking,
52% most frequently used gas, 18% most frequently used
paraffin, 2% most frequently used open fires and 1% most
frequently used other means of cooking in their house-
holds. For heating, 25% most frequently used electricity,
20% most frequently used gas, 7% most frequently used
paraffin, 35% most frequently used open fires and 4%
used other means of heating. Trucks passing by in the
residential area were reported as 34% never, 11% seldom,
29% frequently throughout the day and 18% almost all-
day Table 1.

Tables 2, 3 and 4 summarize the results of Multiple
Logistic Regression models that were run to examine
the predictions of wheezing in the past 12 months, dry-
cough, and itchy-watery eyes. The asthma model was
excluded because there were only seven participants that
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Table 1 Sociodemographic, clinical characteristics and air pollution sources (n=300)

Variables Total %
Sex

Male 134 44.7
Female 150 50.0
Missing 16 53
Residential Area

Melusi 47 15.7
Gomora 87 29.0
Hercules 40 13.0
Booysens Ext 4 29 9.7
Missing 97 323
Period lived in residential area

<6 months 28 9.3
6-12 months 31 10.3
1-2 years 77 257
+3years 149 49.7
Missing 15 50
Wheeze ever

Yes 19 6.3
No 245 81.7
Missing 36 12.0
Sneezing or Runny Nose

Yes 61 203
No 17 57
Missing 222 780
Itchy-Watery Eyes

Yes 20 6.7
No 42 14.0
Missing 238 79.3
Smoking father or male guardian

Yes 52 17.3
No 239 79.7
Missing 9 30
Smoking mother or female guardian

Yes 5 1.7
No 287 95.7
Missing 8 2.7
ETS exposure of children at home

Yes 55 18.3
No 193 64.3
Missing 52 17.3
ETS exposure of children at school

Yes 1 0.3
No 171 57.0
Missing 128 427
ETS exposure of children in car/transport

Yes 13 43
No 167 557
Missing 120 40.0
ETS exposure of children in restaurant

Yes 1 37
No 159 53.0
Missing 130 433

Mode of transport
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Table 1 (continued)

Variables Total %
Walk 259 86.3
Taxi/Bus 8 2.7
Motor car 17 5.7
Combination 6 20
Other 1 03
Missing 9 30
Fuel used for cooking

Electricity 79 26.3
Gas 155 517
Paraffin 55 18.3
Open fires 5 1.7
Others 2 0.7
Missing 4 1.3
Fuel used for heating

Electricity 76 253
Gas 60 20.0
Paraffin 21 7.0
Open fires 104 347
Others 1 37
Missing 28 93
Trucks passing near home on weekdays

Never 102 340
Seldom 33 11.0
Frequently through the day 88 293
Almost all day 54 18.0
Missing 23 7.7

had asthma, and no significant associations with any fac-
tors in this study.

Prevalence of wheeze in the past 12 months and air
pollution among participants

Living in the residential area for more than three years
was associated with wheeze (OR 2.96 95%CI: 1.011-
8.674). Having a dog in the home was associated with
wheeze in the past 12 months (OR 5.98 95%CI: 2.107—
16.967). (Table 2).

Prevalence of dry cough and air pollution among
participants

Table 3 indicates that there were associations between
the duration of stay in a residence and dry cough prev-
alence. The results suggest that individuals who lived in
the area for more than three years have 5.63 times higher
odds of having a dry cough compared to those whose res-
idence is not specified (95%CI: 2.175-14.584). (Table 3).

Prevalence of itchy-watery eyes and air pollution among
participants

Table 4 indicates that there is a strong positive associa-
tion between duration of stay in a residence, and preva-
lence of itchy-watery eyes. That is, participants who lived
in the area for more than three years have much higher

odds of experiencing itchy-watery eyes (OR 38.72 95%Cl:
10.336-145.043). There is a positive association between
trucks passing by frequently or always and the itchy-
watery eyes. Participants who lived near trucks pass-
ing by frequently or always had 3.27 times odds (95%CI:
1.358-7.889) of having itchy-watery eyes (Table 4).

Perceptions of air pollution and its association with self-
reported respiratory conditions and health symptoms

Air pollution and air quality perceptions were assessed by
asking participants to rate the air quality in their homes,
communities, and key action areas to tackle the issue of
air pollution. 59% 59% of participants stated that the air
quality in their homes was good, 31.7% stated it was aver-
age, 6% stated that it was poor, and 3.3% stated nothing
at all. With outdoor/community air quality, 36% partici-
pants mentioned that the outdoor air quality was good,
39.7% stated it was average, 19.7% stated that it was poor,
and 4.7% did not state anything at all.

Participants were also asked for their opinions on
improving the environment, recycling, personal activi-
ties to clean the environment, actions taken to combat air
pollution, knowledge of air pollution and its complexi-
ties and not seeing air pollution as an issue. “Improving
the environment is the responsibility of every citizen,” was
respectively responded as, 60.7% strongly agreeing, 24.7%
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Table 2 Prevalence of wheeze in the past 12 months amongst children and its predictors

Variables N(%)? Crude OR (95% CI)® p-value Adjusted OR (95% CI)® p-value
Residence

Lived in the area for < 3 years 150(57.0) 1 1

Lived in the area for >3 years 35(13.3) 1.87 (0.753-4.620) 0.178 2.96 (1.011-8.674) 0.048
Distance to nearest clinic/hospital

1 horless 189(71.9) 1

More than 1 h walking 67(25.5) 1.24 (0.636-2.433) 0.524 137 (0.595-3.178) 0.456
House

Other materials 72(28.7) 1 1

Corrugated Iron or Brick 179(71.3) 0.78 (0.402-1.513) 0.465 0.6 (0.270-1.348) 0218
Fuel used for heating

Other fuels 32(11.9) 1 1

Electricity 68(25.9) 1.48 (0.444-4.898) 0.525 1.87 (0.345-10.084) 0469
No electricity 192(73.0) 1.36 (0.443-4.158) 0.591 1.48 (0.303-7.245) 0.627
Trucks passing by

Seldom or never 122(50.4) 1 1

Frequently or always 120(49.6) 0.87 (0.477-1.598) 0.659 1.34 (0.634-2.823) 0.445
Cat in the home in the past 12 months

No 248(96.5) 1 1

Yes 9(3.5) 1.53 (0.400-5.867) 0.532 0.36 (0.057-2.317) 0.284
Dog in the home in the past 12 months

No 244(94.6) 1 1

Yes 21(8.1) 3.73(1.670-8.344) 0.001 5.98 (2.107-16.967) 0.001
Smoking Father

No 211(82.1) 1 1

Yes 46(17.9) 0.82(0.362-1.877) 0.646 0.55 (0.190-1.615) 0.28

2 An Analysis was conducted using complete case analysis, proportions for categories do not add up to a 100% due to missing values and non-bivariate response

b Values that are statistically significant at less than 0.25 for the crude OR and less than 0.05 for the adjusted OR are bolded

€ Model adjusted for all variables in this table

agreeing, 2.7% being undecided, 1.7% disagreeing and
9.3% not stating anything at all.

For the recycling programs, participants were asked
“Recycling programs should be put in place and promoted
across the whole city” Majority of the participants 46.7%
strongly agreed, while 29.3% agreed, 5.7% were unde-
cided, 5% disagreed, 1.7% strongly disagreed and 11.7%
did not state anything. For personal active involvement
in cleaning the environment “I am actively involved
in cleaning up the environment, had 27% participants
strongly agreeing, 37% agreeing, 15.3% undecided, 6.3%
disagreeing, 1% strongly disagree, and 13.3% not stating
anything.

For “The pollution is out of my control, and I cannot do
anything to change it statement, 16.7% strongly agree,
16% agree, 9.3% were undecided, 29.3% disagree, 15.7%
strongly disagree and 13% not stating anything. With
the ‘If I knew how to better contribute to a cleaner envi-
ronment I would take action,” statement, 43.3% strongly
agree, 33% agree, 2% were undecided, 2.3% disagree and
1% strongly disagree, and 18.3% stated nothing.

The “I do not see the pollution as a health problem,
statement had 5.7% strongly agreeing, 8.3% agree, 4.3%

being undecided, 21.3% disagreeing, 35.7% strongly dis-
agreeing and 24.7% not stating anything.

Discussion

The study aimed to assess the self-reported respira-
tory conditions and health symptoms associated with
air pollution in an informal settlement in Tshwane Met-
ropolitan Municipality. While there was no compelling
evidence for associations between perceived air pol-
lution and reported respiratory conditions and health
symptoms, a small-scale effect was possible, due to the
living conditions in the informal settlement. This may
have been relatively influenced by the small sample size
as well as the low response rate. Our study adopted the
modified ISAAC questionnaire. Most asthma and wheez-
ing related studies have used the modified ISAAC ques-
tionnaire among 6—7 and 13—-14 year olds [29]. However,
other studies have stated that, the validity of the modified
ISAAC questionnaire was not professionally researched
[30]. Globally, the prevalence of asthma and wheezing is
much higher in younger children than it is in older chil-
dren [31]. For this present study, asthma was excluded,
as it had no associations with any factors in the study, as
only seven participants reported to having asthma, even
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Table 3 Prevalence of dry cough among children and its predictors

Variables N(%)? Crude OR (95% Cl)® p-value Adjusted OR (95% CI)® p-value
Residence

Lived in the area for < 3 years 157(56.5) 1 1

Lived in the area for >3 years 34(12.2) 4.05 (1.923-8.548) 0.000 5.63 (2.175-14.584) 0.000
Distance to nearest clinic/hospital

1 horless 200(71.9) 1 1

More than 1 h walking 70(25.2) 1.63 (0.649-2.782) 0.077 1.57 (0.795-3.099) 0.194
House

Other materials 76(28.4) 1 1

Corrugated Iron or Brick 192(71.6) 1.10 (0.635-1.910) 0.731 1.04 (0.524-2.047) 0919
Trucks passing by

Seldom or never 133(51.4) 1 1

Always or frequently 126(48.6) 0.82(0.501-1.359) 0449 0.72 (0.385-1.342) 0.300
Cat in the home in the past 12 months

No 261(96.0) 1 1

Yes 11(4.0) 0.61(0.161-2.303) 0465 0.22 (0.034-1.375) 0.105
Dog in the home in the past 12 months

No 246(89.1) 1 1

Yes 30(10.9) 1.14 (0.519-2.496) 0.746 1.64 (0.615-4.349) 0324
Smoking Father

No 226(82.5)

Yes 48(17.5) 1.05 0.556-1.966 0.890 1.32 0.578-3.002 0513

2 An Analysis was conducted using complete case analysis, proportions for categories do not add up to a 100% due to missing values and non-bivariate response
b Values that are statistically significant at less than 0.25 for the crude OR and less than 0.05 for the adjusted OR are bolded
€ Model adjusted for all variables in this table

Table 4 Prevalence of itchy-watery eyes among children and its predictors

Variables N(%) Crude OR (95% Cl)? p-value Adjusted OR (95% CI)® p-value
Residence

Lived in the area for < 3 years 158(55.6) 1 1

Lived in the area for >3 years 36(12.7) 13.75 (5.767-32.801) 0.000 38.72(10.336-145.043) 0.000
Distance to nearest clinic/hospital

1 horless 206(72.5) 1 1

More than 1 h walking 72254) 2.23(1.257-3.947) 0.006 241 (0.991-5.873) 0.052
House

Other materials 76(27.9) 1 1

Corrugated Iron or Brick 196(72.1) 0.73 (0.408-1.296) 0.280 0.58 (0.248-1.377) 0.219
Trucks passing by

Seldom or never 134(51.0) 1 1

Always or frequently 129(49.0) 1.67 (0.970-2.878) 0.064 3.27 (1.358-7.889) 0.008
Dog in home in the past 12 months

No 250(89.3) 1 1

Yes 30(10.7) 0.55 (0.204-1.504) 0.247 0.86 (0.195-3.777) 0.840
Smoking Father

No 226(81.9) 1 1

Yes 50(18.1) 0.56 (0.257-1.207) 0.138 0.70(0.224-2.212) 0.547

@ An Analysis was conducted using complete case analysis, proportions for categories do not add up to a 100% due to missing values and non-bivariate response
b Values that are statistically significant at less than 0.25 for the crude OR and less than 0.05 for the adjusted OR are bolded
€ Model adjusted for all variables in this table

though other studies concluded that asthma and wheez-  three years, (OR 2.96 95%CI: 1.011-8.674). A study con-
ing was much higher in younger children [31]. ducted by Sheuya®* and Webber, Carpiniello, Oruwariye

With this current study, wheezing was associated with ~ and Appel®® reported that high levels of wheezing are
residing in a specified residential area for more than mostly observed in underserved communities than in
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rural, semi-urban and urban settings [32, 33]. Having a
dog in the house for the past 12 months was associated
with wheeze in children (OR 5.98 95%CI: 2.107-16.967).
On the contrary, research done in Japanese households,
conducted by Taniguchi et al.>* stated that, dog or cat
ownership did not increase the risks of wheezing in tod-
dlers [34]. It is however crucial to consider the poten-
tial underreporting of symptoms, especially in children,
which could be influenced by factors such as parent/
caregiver awareness and healthcare-seeking behaviour. A
study by Seneviratne and Gunawardena® reported that
the issue of parental reporting of wheezing lead to under
or overestimation of the wheezing illness in children [29].

Participants who stayed at a residential area for more
than three years had 5.63 times higher odds of having
a dry cough compared to those whose residence is not
specified (95%ClI: 2.175-14.584). Whereas another study
conducted in Slovakia showed no significance in dry
cough parameters between children living in urban or
rural areas [35]. In the capital city of India, a study was
conducted in Delhi, with findings compared with those
of rural West Bengal and Uttaranchal. Children in Delhi
accounted for 6.6% of dry cough cases, while the preva-
lence was the lowest in south Delhi [36]. For this current
study, trucks passing near homes always or frequently
had an association with itchy-watery eyes. A study con-
ducted by Shirinde, Wichmann and Voyi*” also con-
cluded that, children that stayed in areas where trucks
passed by frequently had rhinitis ever, current rhinitis
and current rhinoconjunctivitis [37

Perceptions of air pollution and air quality were also
assessed. Majority of the participants (59%) rated their
indoor air quality was good, in comparison to those that
rated it poor at 3.3%. In terms of outdoor air quality,
36% participants rated it good, while 19.7% stated that it
was poor. Perceptions of air pollution and air quality in
terms of improving the environment, recycling activities,
personal activities to clean the environment, actions to
combat air pollution, knowledge of air pollution and its
complexities and not seeing air pollution as an issue were
also assessed.

Majority (60.7%) of the participants believed that it was
every citizens responsibility to clean up the environment,
with a study by Rives, Elshorbany and Kaylor®® support-
ing that statement, revealing that most participants (74%)
were concerned about air quality to some degree. With
recycling, almost half (46.7%) of the participants stated
that recycling programs should be implemented in the
whole city [38]. Supporting this, a study conducted in
the state of Massachusetts found that recycling led to air
quality improvement [39] For the personal involvement
of cleaning up the environment, only 37% agreed, and not
strongly agreed. Similarly, a study conducted by Sennes
et al.*’ reported that, majority of the participants (58%)
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stated that their personal actions were consistent with
commitment to the local environment [40 Majority of
the participants (29.3%) were undecided about the state-
ment of air pollution being out of their control and that
they cannot do anything about it. Xu et al.*! found results
like this current study, that when people felt powerless
about an issue which they had to bear with, they tended
to allocate little concern to it [41] Contributing to a
cleaner environment had 43.3% of participants strongly
agreeing that, if they knew how to better contribute to a
cleaner environment, they would act. Ramirez, Ramondt,
Van Bogart and Zuniga**** had participants of mothers’
state they searched about air pollution and its conse-
quences, especially because their children were vulner-
able [42. Not seeing air pollution as a cause for concern
was strongly disagreed upon by majority of the partici-
pants (24.7%). Other studies also agreed with this current
study results, that air pollution is a cause for concern [43,
44]

The current study had some limitations. Firstly, this
research study deployed a cross-sectional study design,
which means data was collected at one point in time. The
usage of a cross-sectional study does not allow explora-
tion of the temporal relationship between factors and the
outcome [25]. Secondly, the relatively low response rate,
while common in studies involving mobile populations in
informal settlements, raises concerns about the represen-
tativeness of the sample. Non-responses could be due to
several factors, including parents’ or caregivers’ availabil-
ity and willingness to participate, potentially leading to a
non-response bias. Lastly, data collected relied on self-
reporting through questionnaires, which may introduce
recall bias, particularly for clinical characteristics and
exposure to air pollution. Parents or caregivers might not
accurately recall past health conditions or symptoms in
their children, impacting the validity of the findings.

Conclusion

In conclusion, our study contributes valuable insights
into the complex relationship between perceived air
pollution exposure and self-reported respiratory health
among children in Melusi informal settlement. While
some associations were observed, further research is
needed to better understand the multifaceted nature of
air pollution’s impact on children’s health, especially in
LMICs. Our findings underscore the importance of tar-
geted interventions and policies aimed at reducing air
pollution and its adverse health effects on children, not
only in our region but also in similar settings globally.

Recommendations

Develop and promote educational programs targeting
parents, caregivers, and community members about the
health risks associated with air pollution. Emphasize the
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importance of smoke-free environments, safe cooking
practices, and reducing exposure to outdoor pollutants.
Develop policies and programs aimed at improving the
long-term housing stability of families in informal settle-
ments. Stable housing can reduce exposure to environ-
mental hazards and contribute to better overall living
conditions, in line with.

the targets in Sustainable Development Goals (SDGs)
3and 11.

Support further research in informal settlements to
better understand the complex relationship between air
pollution and respiratory health among children. Longi-
tudinal studies and comprehensive air quality monitor-
ing are needed to inform evidence-based policies and
interventions.
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