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Introduction

Abstract

Introduction: Increase in the prevalence of obesity and asthma over recent decades has been
reported in the literature. Various studies have shown a correlation between increased body mass
index (BMI) and asthma prevalence.

Objective: The aim of this study was to determine whether there is a correlation between BMI and
the severity of childhood asthma, which had been reported by limited studies before.

Methods: We undertook a cross-sectional study in outpatient Allergy Clinic at a University Hospital
in Mashhad. BMI was calculated from recorded values of height and weight by the equation BMI=weight
(kg)/[height (m)]2. Asthma severity was defined by using the 2009 guidelines for asthma management
and prevention, according to patient’s clinical parameters.

Results: A total of 242 patients, with a mean age of 55.91 + 38.10 months were included. Forty point
seven percent of the patients were females and the remaining 59.3% were males. Patients were
presented with intermittent asthma, mild persistent asthma, moderate persistent asthma, and severe
persistent asthma in 6.4%, 47.3%, 43.8%, and 2.5% respectively. We divided our patients to 3 groups
according to age (group I<5yearsold, group Il, 5-10 years old, group llI> 10 years old). In group |, severity
of asthma and BMI were inversely related. In group Il, correlation between BMI and severity of asthma
was statistically insignificant. In group Ill, we found statistically significant relationship between values
of BMI percentiles and severity of asthma.

Conclusion: Our findings suggest that the association between severity of asthma and BMI differ
between adolescent and children.

in body mass index and asthma prevalence in adults [4-

Obesity and asthma have emerged as chronic
health problems among the pediatric population [1]. The
rise of obesity parallels the rise of asthma and hypothesis
has been proposed that obesity could be a risk factor for
asthma [2]. Asthma seems to be more prevalent in
subjects with an increased body mass index (BMI),
whereas weight reduction in obese patients markedly
improves asthma and reduces medication needs [3].
Various studies have shown a correlation betweenincreases

6] but only a few studies have addressed obesity and
asthma in children [7].

In a cross sectional study von Mutius and
colleagues found a positive association between BMIand
asthma risk [8]. In the Tucson study, girls becoming over
weight or obese between ages 6 and 11 years were ata
sevenfold increased risk for asthma [9]. Mechanical
effects, higherfrequency of gastricesophageal reflux, and
immunological and inflammatory events correlates in
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addition to a shared genetic basis [3,10].

The aim of this study was to determine whether
there is a correlation between BMI and the severity of
asthma.

Patients and Methods

Patients

This was a cross-sectional study and patients
were examined by the pediatric allergist at the Allergy
Clinic in Mashhad (North East of Iran). The study was
conducted between November2008 and June 2009. Two
hundred forty two pediatric asthmatic patients aged 5
months to 17 years were included.

We diagnosed asthma by patient history, and
details of history related to current asthma exacerbation,
nocturnaland diurnal clinical signs and symptoms as well
as parental asthma or history of parental atopy. Patients
with chronic obstructive lung diseases; mainly cystic
fibrosis, were excluded.

Asthma severity was defined by using the guide
forasthmamanagementand prevention 2009 guidelines,
according to patients’ clinical parameters. Patients were
considered as either being mild intermittent, mild persistent,
moderate persistent, or severe persistent asthmatics.

Mean BMI was calculated for each group. BMI
was calculated by dividing weight in kg, by the square of
the height in meters {weight in kg/ (height m)?}.

The BMI percentile for age was used for
classification of patients. Underweight is defined by BMI
<5M"percentile. Normal weight by a BMI 5-84"" percentile,
at risk overweight by a BMI 85" — 94" percentile and
overweight by a BMI® 95" percentile.

Statistical analysis

The study of the association as well as correlation
between asthma severity and BMI were conducted using
the ANOVA and Spearman correlation tests. Ninety five
percent confidence intervals for BMI means in patients
categorized as having mild intermittent, mild persistent,
moderate persistent and severe persistent were also
calculated. Quantitative variables were expressed as
mean + SD. All analyses were performed by SPSS
software version 16. P value <0.05 was considered as
significant.

Results

The study enrolled two hundred forty two pediatric
patients with a mean age of 55.9 + 38.1 months (range 5-
204 months). Forty point sveven percent of the subjects
were females and 59.3 percent were males (Table 1).

Table1: Demographic characteristics of the study population.

Characteristics p- value
Sex
Girl (%) (40.7) 0.001
Boy (%) (59.3)
Age (mean £ SD) month
Girl 59.67 £38.02 0.06
Boy 53.33 £38.06
<5y (%) (57.6)
5-10y (%) (36.3)
> 10y (%) (6.1)
Weight (mean + SD) kg
Girl 19.45 +10.98 0.98
Boy 19.41 £ 10.09
Height (mean + SD) m
Girl 109.61 £ 22.05 0.56
Boy 107.98 + 21.59
BMI (mean + SD) kg/m?
Girl 15.91£3.19 0.02
Boy 16.72 £ 2.44
Asthma severity
1 (6.4)
2 (47.3) <0.001
3 (43.8)
4 (2.5)

BMI mean was higher in males compared to
females which was statistically significant (p=0.003) (Table
2).

Table 2: Association between BMI and gender.

Gender BMI

Female 15.90 £ 3.19
Male 16.72 + 2.44
Total 16.38 £ 2.80

Asthma severity frequency among the patients
was as follows: 6.4% patients had mild intermittent
asthma, 47.3% had mild persistent asthma, 43.8% had
moderate persistent asthma and 2.5% had severe
persistent asthma.

We divided our patients to 3 groups accordint to
age (group I<5yearage)group Il,4-10 years age; group Il
> 10 years age. (Table 3, 4, 5). There was an inverse
correlation between asthma severity and BMl in patients
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Table3: Association between BMI and severity of asthma in
children under 5 years.

. Weight (kg) Height (m) BMI (kg/m?)
Asthma severity mean * SD mean + SD mean + SD
1 13.2+£3.54 88.10 £ 12.81 1711 +£1.93
2 13.0+5.7 90.63 £ 12.22 16.01 +1.65
3 14.87 +4.38 97.97 £ 11.86 15.40 +1.94
4 17.00 104.00 15.71
p-value 0.18 0.007 0.04

as awhole but it was not statistically significant (r=-0.06,
P=0.39).

Table4: Association between BMI and severity of asthma in
children between 5-10 years old.

. Weight (kg) Height (m) BMI (kg/m?)
Asthma severity mean * SD mean * SD mean + SD
1 24.50 +3.41 120.0+7.83 16.95+0.21
2 24.65+9.77 12393 +17.49 16.24 + 3.95
3 23.90 £7.10 119.59 £ 10.92 16.48 + 3.05
4 259+5.64 126.4 +12.66 16.05 + 1.06
p-value 0.94 0.41 0.95

Ingroup |, we found statistically significantinverse
correlation between BMI and severity of asthma (r=-0.21,
P=0.04). Ingroup Il, we foundinverse correlation between
BMI and severity of asthma but it was not statistically
significant (r=-0.07, P=0.95). In group lll, we found
statistically significantdirect correlation between BMI and
asthma severity (r=0.59, P=0.01).

Table5: Association between BMI and severity of asthma in
children >10 years old.

. Weight (kg) Height (m) BMI (kg/m?)
Asthma severity mean * SD mean * SD mean + SD
1 29.5+4.94 139.0+9.89 15.20 £ 0.39
3 41.29 +£8.67 149.25 +6.38 14.44 +3.17
4 69.50 155.0 28.22
p-value 0.01 0.12 0.01

Discussion

Despite the recentfindings suggesting that obesity
by itself mightbe considered as aninflammatory condition,
and generally approved factthatasthmais aninflammatory
process, association between the two conditions is not
wellunderstood[11-13].

The design of this study enables a comparison
between children with a “visible” chronic condition and
children with no “visible” chronic condition [1]. Moreover,
both cross-sectional and longitudinal studies have
attempted to document a link between these two chronic
disorders[14-16].

Although previous studies have attempted to
show arelation between asthma prevalence and obesity,

and evaluated the correlation between obesity and asthma
without considering the severity of the underlying disease,
our study suggests a relationship between the degree of
asthma severity and body mass index, which had been
reported by limited studies before.

In this study, BMI was modeled as our primary
surrogate of total body fat. The usefulness of this measure
in children has been criticized.

The results of this study showed thatin group IlI
of asthmatic patients (>10 years) with increasing of
asthma severity the BMl increased too.

Akerman etal undertook a retrospective medical
record review of 143 adult patients ataninner-city academic
asthma center. They found that the prevalence of obesity
was significantly increased with increasing asthma severity
(P<0.0002) [17]. This study confirmed the findings of
previous studies that higher BMI is associated with a
increased severity of asthma in adolescents.

A previous study on adults showed a linear
relationship between asthma severity and BMI [18] and
another study on adolescents in Brazil showed that there
is a positive association between obesity and asthma
severity [19].

Thus the relation between BMI and asthma may
reflect the predisposition of an asthmatic adolescent to
gainweightbecause of reduced exercise tolerance rather
thana causal association between a high BMl and severity
of asthma. Finally, interventions that aim to prevent
excessive weight gain in the adolescents are especially
important for healthy development and may also help to
reduce asthma and overweightor obesity-related morbidity
in adolescents.

The results of this study showed that in some
groups of asthmatic patients (5-10 years) there is no
association betweet n the increased BMI and severity of
asthma same as previous study that showed thaBMIl was
not associated with asthma severity in pediatric patients
[20].

The results of this study also showed thatin group
| of asthmatic patients (<5 years) there was inverse
correlation between BMI and severity of asthmawhich was
statistically significant (P<0.05). Ouranalysis also revealed
thatan association between being underweightand asthma
appears to occur early in the life course.

Itis possible that among some of the children in
our sample, nutritional and growth restriction occurring
during these periods could have contributed to abnormal
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lung growth and asthma. The association we observed
between being underweightand severity of asthmaamong
patients under 5 years old needs to be further explored
with a larger study, which should utilize both continuous
and categorical measures of BMIand include assessments
of gestational age and weight at birth.

Our study also suggests that the association
between severity of asthma and BMI differs between
adolescentand children and also suggests thatasthmain
children especially under 5 year age is more frequent in
underweight subjects.

A previous study showed indirect relationship
between asthma severity and BMI which was statistically
significant (P<0.005). The authors observed negative
association between BMI and asthma severity in adults
[21] and previous investigation has found association
between being underweight and asthma in adults and
adolescents [22, 23].

In summary, we found that increase of BMI is
related to worsening of asthma severity in adolescent
asthmatic patients. On the othre hand, in patients less
than 5 years decrease of BMI is related to increased
asthma severity.

Conclusion

Our study showed that obesity is a risk factor for
severity ofasthmain adolescent but notin patients under
5yearofage. We found statistically significant correlation
between BMI and gender. Further studies are needed in
ordertoimprove understanding of the correlation between
these two conditions.
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