ORIGINAL ARTICLE

Comparing the asthma control in overweight/obese and normal weight
pediatric patients: A retrospective study in West Texas

Jason Huang, Jarrett Lever, Bhargavi Kola MD

ABSTRACT

Asthma is one of the most common chronic diseases in children. Excess weight is thought to
contribute adversely to this disease and has been associated with both an increased incidence
and severity of asthma in multiple studies. However, this information does not seem to be
conclusive, since there are also studies showing either no relationship or a relationship only
in certain subpopulations of children. The aim of this study was to see if we could identify any
pattern in the relationship of weight and asthma severity and control in our pediatric population
at a university affiliated clinic in rural West Texas. We were unable to find statistically significant
differences either in the overall population or in the boys or girls subpopulations. We estimate
based on our results that future studies would need at least 800 children to achieve adequate
statistical power. More well designed studies are needed to clarify and confirm the relationship
between obesity and asthma control and severity in children.
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INTRODUCTION proportions of body fat,® and Ekstrom et al found that
overweight body mass indices (BMIs) and obese
Asthma is one of the most common chronic dis- BMIs were associated with airway obstruction.®

eases in children, affecting 8-9% in the United States,
and has a significant health impact. In 2013, 49.0% of
school-age children with asthma missed one or more
school days, a total of 13.8 million days of school per
year, and in 2016, 16.7% had an emergency depart-
ment or urgent care visit due to an asthma attack.’
Some studies show associations between obesity and
asthma incidence;?® Beuther and Sutherland found a
dose-dependent increase in the odds of asthma inci-
dence in men and women with obesity. Moreover, a
link between improved asthma symptoms and weight
reduction has been reported.”® Lazarus et al found
that ventilatory function decreased with increasing

The current prevalent view is that obesity is
strongly associated with poor asthma control; the
CDC advises on its factsheets, for example, that
“obesity is associated significantly with the develop-
ment of asthma, worsening asthma symptoms, and
poor asthma control.”’® And indeed, studies have
found that higher BMIs and obesity were associated
with worse asthma control and quality of life." In this
study, we examined our pediatric population at a
university affiliated clinic in rural West Texas to see
if a relationship between asthma control and obesity
could be demonstrated in our patients.
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the Permian Basin pediatric clinic in Odessa, Texas,
were conducted for dates between 01/01/2017 and
12/31/2017. The Asthma Control Test (ACT) scores,
BMIs, demographic information, and medication were
recorded from the electronic medical records. An eight
item data collection sheet included age, gender, BMI,
asthma severity, ACT score, and documentation of
any exacerbations, hospitalizations, or emergency
room visits during the last 12 months. Each study sub-
ject was assigned a unique study number. Patients
within the age range 4-15 years, both male and female,
with prior history of asthma and who were registered
in the institute’s asthma registry were included for the
study purpose. Patients with other chronic diseases,
such as cystic fibrosis or other neurological condi-
tions that would affect lung function, were excluded
from the study. Ninety-nine records were found that
had both BMI-for-age percentiles and ACT scores
at baseline. Since subsequent appointments did not
show a consistent and balanced number of patients,
only first appointment data were used. Patients were
categorized as either overweight or obese when their
BMiI-for-age was above 85" percentile or 95" percen-
tile, respectively, using CDC criteria. Asthma was cat-
egorized as controlled when ACT scores were greater
than 19 according to 2007 National Heart Lung Blood
Institute’s National Asthma Education and Prevention
Program’s Expert Panel Review 3 guidelines. Asthma
severity was also categorized based on the same
2007 guidelines.?

Categorical data were summarized as frequency
(percentage). Age, BMI-for-age, and ACT did not
have normal distributions and were summarized as
medians with interquartile ranges (IQR). For group
comparisons, Wilcoxon rank-sum tests for medians,
and y* or Fisher’s exact tests for frequencies were
used. Cohen’s d was calculated as a standardized
effect size estimate. The significance level was set
at <0.05.

REsuLTs

No statistically significant differences in age or
gender was noted between the study groups. By defi-
nition, BMI-for-age percentile was significantly higher
in the overweight/obese group (Table 1).

Table 1. Sample characteristics the two groups

Overweight/obese status
No (n =53) | Yes (n =46) | p-value
BMI-for-age 56 (33-72) | 97 (93-99) | <0.001
percentile,
median (IQR)
Age (years), 9.0 (7-11) |9.5(6-12) 0.970
median (IQR)
Gender, n (%) 0.558
Female 25 (47.2) 19 (41.3)
Male 28 (52.8) 27 (58.7)

IQR = interquartile range. P-values were calculated using Wilcoxon rank-sum
test for medians, and y? or Fisher’s exact test for frequencies.

No statistically significant differences were found
in asthma control based on ACT scores between
overweight/obese patients and non-overweight/
obese patients based on our sample size (p = 0.34;
n = 99; study power 17%). Asthma was well controlled
in 63% of the overweight/obese patients and 72% of
the non-overweight/obese patients (p = 0.358) (Table
2 and Figure 1).

No statistically significant difference was found
in the asthma severity distribution between the two
groups of overweight/obese and non-overweight/
obese for girls (p = 0.072) (Table 3). However, the
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Figure 1. Asthma Control Test score plotted against
BMI-for-age percentile.
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Table 2. Asthma control and severity between groups

Overweight/obese status
No (n =53) | Yes (n=45) | p-value
ACT, median 21 (19-24) | 20 (18-23) | 0.349
(IQR)
Severity, n (%) 0.339
Intermittent 17 (32.1) 10 (22.2)
Mild Persistent | 22 (41.5) 27 (60.0)
Moderate 11 (20.8) 6 (13.3)
Persistent
Severe 3(5.7) 244
Persistent
Asthma 38 (71.7) 29 (63.0) 0.358
controlled, n
(%)

IQR = interquartile range. P-values were calculated using Wilcoxon rank-sum
test for medians, and y* or Fisher’s exact test for frequencies.

severity distribution did differ in boys with a higher
percentage of overweight/obese boys having inter-
mittent or mild persistent asthma. Asthma was well
controlled in 57.9% of overweight/obese girls and
66.7% of overweight/obese boys compared to 72.0%
and 71.4% of non-overweight/obese girls and boys,
respectively (Table 3).

DiscussioN

We did not find statistically significant differences
in asthma control, as measured with the ACT, between
the overweight/obese children and the non-overweight/
obese children. While unexpected, this result is not
without precedent since there is a lack of consen-
sus in the literature. On the relationship between the
development of asthma and obesity, Akinbami found
that the trends of increasing obesity were not associ-
ated with trends of increasing asthma in the National
Health and Nutrition Examination Survey data for
40,644 children aged 2-19 during the years 1988 to
2014.%3

There also appears to be some uncertainty about
the association between asthma severity and obesity.

Our study found a significant negative association
between asthma severity and obesity in boys but not
girls; other investigators have found improved asthma
symptoms and ventilatory function with decreased
BMiIs.>"® Others, however, found no relationship
between asthma severity and BMI.2*" Toennesen et al
did not find that childhood obesity was a risk factor for
increased airway hyperresponsiveness or higher frac-
tional exhaled nitric oxide levels in adults.™ If obesity is
associated with asthma severity, Ekstrom’s study sug-
gested that the airway obstruction was due to hyper-
responsiveness and not due to airway inflammation,
especially in boys. They found no association between
BMI status and FEin either boys or girls. Overweight
and obese girls had higher blood neutrophil counts,
and obese girls had higher eosinophil counts. There
was no association between an overweight or obe-
sity status and blood neutrophil counts or eosinophil
counts in boys.® Ekstrom’s finding of increased hyper-
responsiveness, especially in boys, may be a poten-
tial explanation for our finding less asthma severity in
overweight/obesity boys if these patients respond bet-
ter to conventional asthma medications.

Our study did not find a significant relationship
between adiposity and asthma control in either boys
or girls. However, Kattan et al found an association
of adiposity with poorer asthma control in girls, but
they did not find the same association for boys in their
study of inner-city adolescents.” In contrast, Borrell
et al found that worse asthma control was uniformly
associated with increased BMIs in boys but not in
girls. These investigators noted that the direction of
association varied by race/ethnicity.®

We also considered whether or not medications
might have had a role in our results since obesity
also affects the efficacy of asthma medications. In
particular, it appears that inhaled corticosteroids are
less effective in obese and overweight groups than in
normal weight groups. There was less effect whether
beclomethasone," fluticasone,or fluticasone and sal-
meterol were used.® This appears to apply to children
also since Forno found that overweight and obese
children had decreased responses to inhaled budes-
onide compared to normal weight children.' Asthma
responses to leukotriene antagonists, however, do
not seem to be affected, as responses to montelukast
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Table 3. Asthma control and severity between male and female patients
Overweight/Obese status

Female patients No (n =25) Yes (n=19) p-value
BMI-for-age percentile, median (IQR) 56 (36.9-73) 97 (92-99) <0.001
Age (years), median (IQR) 8 (6-11) 10 (8-13) 0.153
ACT, median (IQR) 21 (19-24) 20 (16-23) 0.183
Severity, n (%) 0.072

Intermittent 13 (52) 421

Mild Persistent 10 (40) 10 (53)

Moderate Persistent 2 (8) 5(26)

Severe Persistent - -
Asthma controlled, n (%) 18 (72.0) 11 (57.9) 0.328
Male patients No (n =28) Yes (n =26)
BMlI-for-age percentile, median (IQR) 56 (33-71) 98 (94-99) <0.001
Age (years), median (IQR) 9.5(7.5-12) 9.0 (6-12) 0.192
ACT, median (IQR) 21 (18.5-24) 21 (18-24) 0.933
Severity 0.044

Intermittent 4(14.3) 6 (23.1)

Mild Persistent 12 (42.9) 17 (65.4)

Moderate Persistent 9(32.1) 1 (3.85)

Severe Persistent 3(10.7) 2(7.7)
Asthma controlled, n (%) 20 (71.4) 18 (66.7) 0.702

IQR = interquartile range. P-values were calculated using Wilcoxon rank-sum test for medians and > or Fisher’s exact test for frequencies.

were not significantly different among obese, over-
weight, and normal weight groups.'” Interestingly,
BMI may also have some impact on body’s innate
ability to modulate airway function ; Peters-Golden et
al found that increased BMIs significantly decreased
responses to placebo during controlled asthma tri-
als."” We do think that our study’s lack of significant
differences in asthma control between these two
groups of children reflected different medication use
in the two groups. In general, we manage all chil-
dren according to national guidelines, including beta
agonists for acute symptoms and inhaled steroids
(beclomethasone and fluticasone), leukotriene inhib-
itors (montelukast), and combinations of inhaled ster-
oids and leukotriene inhibitors for chronic symptoms.

Given the lack of consensus in the medical litera-
ture regarding the relationship of obesity with asthma
incidence, asthma severity, and asthma control, we
should consider the possibility that there is, in fact, no
relationship between obesity and asthma in the chil-
dren followed in this West Texas pediatrics clinic. We
also need to consider the possibility that confounding
variables, such as socioeconomic and environmental
factors and medication compliance, contribute to an
association between asthma and obesity and were
not analyzed in this study. Also, the lack of statistical
significance in our study may be due to the small sam-
ple size. Based on our results, we estimate that future
studies will need at least 800 children to achieve an
adequate statistical power. These children will need a
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comprehensive assessment to record all factors that
affect asthma control.
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