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ABSTRACT

Background: Bronchial asthma in children frequently coexists with allergic and non-allergic comorbidities that may
influence disease control, exacerbations and healthcare utilisation. However, comprehensive data on the pattern of
asthma-associated comorbidities in children from Puducherry are limited.

Objective: To determine the prevalence and clinical associations of common comorbidities among children aged 5-14
years with bronchial asthma and to assess selected factors associated with previous hospitalisation and parental
willingness for follow-up.

Methods: A descriptive cross-sectional study was conducted in the outpatient and inpatient Departments of Paediatrics in
a tertiary care centre at Puducherry. Children aged 5-14 years fulfilling the criteria were recruited by convenience
sampling over an 18-month study period. Demographic characteristics, anthropometric measurements, common asthma-
associated comorbidities, vital parameters, peak expiratory flow rate (PEFR), previous hospitalisation and parental
awareness were assessed.

Results: A total of 118 children, where the mean age was 9.36+2.93 years and 79 (66.9%) were male. Allergic rhinitis
was the most frequent comorbidity, occurring in 64 (54.2%) children, followed by obesity in 33 (28.0%), food allergy in
32 (27.1%), gastroesophageal reflux disease in 15 (12.7%), rhinosinusitis in 6 (5.1%) and atopic dermatitis in 1 (0.8%)
were included. No significant sex-based difference was observed for individual comorbidities. Food allergy varied
significantly across age groups, being most frequent among children aged 5-7 years. Previous hospitalisation was
reported in 44 children. Food allergy was significantly associated with previous hospitalisation and only 50.0% parents
expressed willingness for regular follow-up.

Conclusion: Comorbidities were common among children with asthma, with allergic rhinitis being the predominant
condition. Food allergy was significantly associated with younger age and previous hospitalisation. Systematic screening
for comorbidities, particularly allergic rhinitis, obesity and food allergy, together with strengthening parental education
and follow-up, may improve comprehensive paediatric asthma care.
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INTRODUCTION

Asthma is a chronic inflammatory disease of the
airways with variable respiratory symptoms and airflow
obstruction. Childhood asthma poses a significant
burden worldwide, with high rates of emergency visits,
hospitalizations, not reporting to school and impact on
quality of life. The disease’s morbidity is especially
relevant in low and middle income countries such as
India, where differences in environmental and
healthcare factors are significant predictors of the
condition [1-4].

Childhood asthma is often accompanied by various
comorbid conditions, which contribute to poorer health
outcomes and treatment outcomes. Allergic rhinitis,
atopic dermatitis, obesity, GERD, rhinosinusitis, and
food allergy are frequently reported comorbid
conditions that impact asthma management outcomes
[5-7]. Allergic rhinitis, in particular, is closely related to
asthma due to the anatomical connection between the
upper and lower airways and the similarity of the
immunological response [8]. The presence of several
allergic conditions simultaneously supports the theory
of the “atopic march,” which suggests that most patients
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exhibit more than one allergic disorder throughout their
life [9].

Furthermore, obesity is a risk factor for asthma and can
affect the manifestation of the disease process. An
association between childhood obesity and asthma has
been established by epidemiological studies [10]. In
turn, food allergies are often a predictor of poor asthma
control and a factor in severe exacerbations, especially
in a pediatric population [11].

Therefore, a cross-sectional study was conducted to
assess the prevalence of common comorbidities among
children aged 5 to 14 with bronchial asthma visiting a
tertiary care hospital in Puducherry. The study aimed to
evaluate the association between comorbidities and
specific indicators such as the child’s height, weight,
clinical manifestations of asthma, history of
hospitalization, and parental awareness.

MATERIALS AND METHODS

A descriptive cross-sectional study conducted in the
outpatient and inpatient Departments of Paediatrics in a
tertiary care centre at Puducherry over a period of 18
months following institutional ethics approval (Ref:
111/SVMC/IEC-Cert/Feb24). Children aged 5—14 years
with reactive airway symptoms, including wheeze or
crackles were included after consent was obtained. The
children were excluded when declined participation or
when there were congenital anomalies of the lungs or
airway or a history of congenital heart disease.
Convenience sampling was used with the minimum
calculated sample size 104 and 118 children were
enrolled.

Data collection: Demographic and anthropometric
information was collected. Height, weight and body
mass index (BMI) were recorded. Clinical assessment

included pulse rate, respiratory rate, peripheral oxygen
saturation (SpO:) and peak expiratory flow rate (PEFR).
Information regarding common comorbidities, previous
hospitalisation and parental awareness was obtained
using the study questionnaire/proforma.

The comorbidities evaluated included allergic rhinitis,
obesity, food allergy, GERD, rhinosinusitis and atopic
dermatitis.

STATISTICAL ANALYSIS

Data were entered using Microsoft Excel, analysed
using SPSS version 23.0. Categorical variables were
presented as frequencies and percentages. Continuous
variables were expressed as meantstandard deviation.
Associations between categorical variables were
assessed using the chi-square test. Independent-samples
t-test was used for comparison of two groups and one-
way ANOVA was used for comparison of three age
groups. Pearson correlation was used to assess
relationships between continuous variables. A p value
<0.05 was considered statistically significant.

RESULTS
Demographic and anthropometric characteristics

There were 79 (66.9%) males and 39 (33.1%) females
with a male-to-female ratio of 2:1. The largest age
group was 11-14 years (44; 37.3%), followed by 5-7
years (39; 33.1%) and 8-10 years (35; 29.7%). The
mean age was 9.36+2.93 years.

The mean height was 133.92+9.55 cm, mean weight
was 35.91£6.95 kg and mean BMI was 20.38+5.12
kg/m?. In the present study, 40 (33.9%) children are
underweight, 56 (47.5%) having normal BMI, 19
(16.1%) overweight and 3 (2.5%) are obese given in the
table 1.

Table 1: Demographic and anthropometric characteristics of study participants (n=118)

Characteristics

n (%)/Mean+SD

Age, years

9.36+2.93

Age range, years

5-14

Male

79 (66.9)

Female

39(33.1)

5-7 years

39(33.1)

8-10 years

35(29.7)

11-14 years

44 (37.3)

Height, cm

133.9249.55

Weight, kg

35.91+£6.95

BMI, kg/m?

20.38+5.12

Underweight

40 (33.9)

Normal BMI

56 (47.5)

Overweight

19 (16.1)

Obese

3(2.5)

SD, standard deviation;, BMI, body mass index.

Prevalence of comorbidities

Allergic rhinitis was the most common comorbidity,
occurring in 64 (54.2%) children. Obesity was present

in 33 (28.0%), food allergy in 32 (27.1%), GERD in 15
(12.7%), rhinosinusitis in 6 (5.1%) and atopic dermatitis
in 1 (0.8%) (Figure 1).
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Figure 1: Prevalence of common comorbidities among children with asthma
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Comorbidities according to sex and age

No statistically significant sex-based difference was
observed for any of the evaluated comorbidities.

Allergic rhinitis occurred in 54.4% of males and 53.8%
of females (p=0.597). Obesity occurred in 26.6% of
males and 30.8% of females (p=0.487). Food allergy

Food GERD Rhino
Nlergy Sinusitis

was present in 30.4% of males and 20.5% of females
(p=0.176).

Food allergy was the only comorbidity with statistically
significant variation across age groups. It was present in
41.0% of children aged 5-7 years, compared with
14.3% of those aged 810 years and 25.0% of those
aged 11-14 years (¥*=6.236, p=0.044) (Table 3).

Table 3: Distribution of major comorbidities by sex and age group

- Male Female n 5-7y 810y 11-14y
Comorbidity n (%) (%) p value n (%) n (%) n (%) p value
e e 21 17 21
Allergic rhinitis | 43 (54.4) (53.8) 0.597 43.6) (60.0) 26 (59.1) 0.120
Obesi 21 (26.6) 12 0.487 12 ? 12 (27.3) 0.454
esity ' (30.8) : (30.8) (25.7) : :
8 16 5
Food allergy 24 (30.4) (20.5) 0.176 (41.0) (143) 11 (25.0) 0.044
9 6 6 3 6
GERD (11.4) (15.4) 0.365 (15.4) (8.6) aze | 0268
S 4 2 2 2 2
Rhinosinusitis .1) .1) 0.667 .1) 5.7) (4.5) 0.665
Atopic
dermatitis 1(1.3) 0 1.000 — — — —

Clinical parameters

The mean pulse rate was 99.21+11.51 and respiratory
rate was 25.05£3.90/min, SpO: was 95.30+£2.29% and
PEFR 244.40+55.97 L/min. In the present study, 37

(31.4%) children had SpO: below 95%, while 9 (7.6%)
had SpO: below 92%. PEFR ranged from 110 to 400
L/min; 8 (6.8%) children had PEFR below 150 L/min
(Table 4&5).

Table 4: Clinical parameters at presentation

Parameter Mean+SD Range
Pulse rate (beats/min) 99.21+11.51 64-134
Respiratory rate (/min) 25.05+3.90 17-38
SpO: (%) 95.30+2.29 8899
PEFR (L/min) 244.40+55.97 110400
Table 5: Selected Clinical Associations
Association Result p value
Age vs PEFR =0.524 <0.001
Age vs pulse rate r=—0.218 0.018
BMI vs PEFR r=0.312 0.001
BMI vs SpO- r=—0.089 0.339
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BMI vs pulse rate =0.142 0.124
BMI vs respiratory rate r=0.118 0.201

PEFR increased significantly with increasing age. A
weak positive correlation was also observed between
BMI and PEFR.

Previous hospitalisation and comorbidity

There was previous of 44 (37.3%) children with allergic
rhinitis was more frequent for hospitalisation than
without previous hospitalisation (63.6% vs 48.6%),
which was not statistically significant (p=0.093).

Obesity was 31.8% of previously hospitalised children
compared with 25.7% of those without previous
hospitalisation (p=0.473). Food allergy, however,
showed a statistically significant association with
previous hospitalisation; 19 of the 44 previously
hospitalised children had food allergy compared with 13
of 74 children without previous hospitalisation (y>=7.91,
p=0.005) (Table 6&7).

Table 6: Association between comorbidities and previous hospitalisation

Comorbidity Hosllln(t‘;:l)sed, Not hosg);:;lllsed, n 2 pvalue
Allergic rhinitis 25 (56.8) 39 (52.7) 0.06 0.808
Rhinosinusitis 17 (38.6) 24 (32.4) 0.23 0.628
Atopic dermatitis 1(2.0) 1(3.5) 1.26 0.262
Food allergy 19 (43.2) 13 (17.6) 7.91 0.005
Obesity 8(18.2) 14 (18.9) 0.00 1.000
GERD 8(18.2) 9(12.2) 0.40 0.529
Table 7: Two-by-two analysis of food allergy and previous hospitalisation
Food Allergy Hospitalised Not hospitalised Total

Present 19 13 32

Absent 25 61 86

Total 44 74 118

=7.91; p=0.005; OR=3.57; 95% CI 1.53-8.30

Co-occurrence of comorbidities

Multiple comorbidities were frequent. Only 30 (25.4%)
children had no recorded comorbidity, 47 (39.8%) had
one, 27 (22.9%) had two, 10 (8.5%) had three and 4
(3.4%) had four or more. Overall, 88 (74.6%) children

had at least one comorbidity and 41 (34.8%) had two or
more according to the primary distribution table. The
most frequent co-occurrences were allergic rhinitis with
obesity (n=19) and allergic rhinitis with food allergy
(n=17) (Table 8).

Table 8: Overall comorbidity burden and selected co-occurrences

Number of comorbidities n (%)
0 30 (25.4)
1 47 (39.8)
2 27 (22.9)
3 10 (8.5)
>4 4(3.4)
Total 118 (100)
Co-occ.u'rrmg Number of children
conditions
Allergic rhinitis + obesity 19
Allergic rhinitis + food allergy 17
Allergic rhinitis + GERD 8
Obesity + food allergy 9
Obesity + GERD 7
Food allergy + GERD 4

Parental awareness and follow-up

Although 73 (61.9%) parents reported awareness of
allergy symptoms and 67 (56.8%) aware of their child's
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illness, only 59 (50.0%) expressed willingness for
regular follow-up. No significant difference in parental
awareness or willingness for follow-up was observed
based on the sex of the child (Table 9).
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Table 9: Parental awareness and willingness for regular follow-up

Parameter Yes, n (%) No, n (%)

Aware of allergy symptoms 73 (61.9) 45 (38.1)
Aware of child's illness 67 (56.8) 51 (43.2)
Willing for regular follow-up 59 (50.0) 59 (50.0)

DISCUSSION

The present study showed that comorbid conditions are
common among children with asthma. Approximately
three-quarters of the participants had at least one
additional condition which supports that childhood
asthma should be approached as a multisystem disease
rather than as isolated lower-airway inflammation.

Allergic rhinitis was the predominant comorbidity,
occurring in 54.2% of children. This finding is
consistent with previous paediatric studies and with the
unified airway concept, which recognises shared
inflammatory and anatomical characteristics of the
upper and lower respiratory tract [6,8]. Kumar et al.
reported allergic rhinitis as the most common
comorbidity while the other studies shown a high
prevalence of rhinitis in paediatric asthma populations
[1,2].

The age related difference was not statistically
significant in the present though allergic rhinitis was
more common in older children. The prevalence
increased from 43.6% in children aged 5-7 years to
approximately 60% in the older age groups. This pattern
may reflect increasing exposure and sensitisation to
aeroallergens with age.

Obesity was identified in 28.0% of participants and
obesity may affect lung mechanics and systemic
inflammatory pathways and may contribute to an
asthma phenotype which is more difficult to control
[11]. In the current study, obesity was more common
among previously hospitalised children though the
difference was not statistically significant.

Food allergy was present in 27.1% of participants and
associated with the age. Prevalence was highest among
children aged 5-7 years (41.0%) and lower among
children aged 8-10 years (14.3%). This pattern is
compatible with the concept of the atopic march, in
which different allergic manifestations may occur at
different stages of childhood [10].

Children with food allergy had approximately 3.6 fold
higher odds of previous hospitalisation, which is
clinically relevant. The food allergy and asthma
together may increase the risk of severe respiratory
reactions and may warrant careful allergen avoidance
counselling and emergency preparedness [12].

The present study identified multiple comorbidities.
Allergic rhinitis frequently associated with obesity and
food allergy. Such clustering is consistent with the
broader concept of shared atopic and inflammatory
pathways [6,10]. These observations support routine
screening for common comorbidities during paediatric
asthma consultations.

PEFR showed a strong positive correlation with age,
which is explained by increases in lung volume and
airway caliber during childhood. Absolute PEFR was
also positively correlated with BMI. However, since
PEFR is affected by age and effort, this association
cannot be used to infer that increased adiposity
improves asthma-related lung function.

A total of 37.3% reported previous hospitalization,
suggesting that there is a heavy burden of recurrent or
severe asthma-related morbidity in this tertiary-care
cohort. Food allergy was the only comorbidity
significantly associated with previous hospitalization.
Allergic rhinitis and obesity also showed numerical
differences, but these were not statistically significant.

Parental knowledge was another important aspect of the
study. While more than half of the parents surveyed
stated that they would be able to recognize the
symptoms of allergies and their child's illness, only a
half was ready to participate in a regular follow-up. The
strategies that might be needed to make sure the
continuation of care happen include counselling, written
asthma action plans, reinforcement of inhaler
techniques and accessible follow-up services. [13]

CONCLUSION

Common comorbidities were highly prevalent among
children aged 5-14 with asthma attending the tertiary-
care centre. Allergic rhinitis was the most common
comorbidity, followed by obesity and food allergy.
Food allergy was more common in children with asthma
attending the centre. It was also significantly associated
with previous hospitalization.

The results suggest the need for a comprehensive
approach to paediatric asthma management that
includes screening for allergic rhinitis, food allergy,
obesity, and other comorbidities. Parental education and
follow-up support are important components of
paediatric asthma management.

Further multicentre prospective studies that include
standardized assessments of clinical, allergic, and
spirometric parameters and long-term follow-up are
needed to determine the impact of individual
comorbidities and their combination on asthma severity
and outcome.
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