
ORIGINAL RESEARCH

The Relationship Between Asthma and Obesity
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Asthma and obesity, which have reached epidemic proportions, impact urban youth to a great extent. Findings
are inconsistent regarding their relationship; no studies have considered asthma management. We explored the
association of obesity and asthma-related morbidity, asthma-related health care utilization, and asthma man-
agement in urban adolescents with uncontrolled asthma. We classified 373 early adolescents (mean age = 12.8
years; 82% Hispanic or Black) from New York City public middle schools into 4 weight categories: normal (body
mass index [BMI] < 85th percentile); overweight (85th percentile £ BMI < 95th percentile); obese (95th percen-
tile £ BMI < 97th percentile); and very obese (BMI ‡ 97th percentile). We compared sample obesity prevalence to
national estimates, and tested whether weight categories predicted caregiver reported asthma outcomes, ad-
justing for age and race/ethnicity. Obesity prevalence was 37%, with 28% of the sample being very obese; both
rates were significantly higher than national estimates. We found no significant differences in asthma-related
health care utilization or asthma management between weight categories, and a few differences in asthma-
related morbidity. Relative to normal weight and obese youth, overweight youth had higher odds of never
having any days with asthma-related activity limitations. They also had higher odds of never having asthma-
related school absences compared with obese youth. Overweight youth with asthma-related activity limitations
had more days with limitations compared with normal weight youth. Overweight, but not obese youth, missed
more school due to asthma than normal weight youth. Overweight and obesity prevalence was very high in
urban, Hispanic, and Black adolescents with uncontrolled asthma, but not strongly associated with asthma-
related morbidity, asthma-related health care utilization, or asthma management practices.

Introduction

Asthma and obesity in American youth are significant
public health concerns, as both diseases have a high

prevalence and have significantly increased over time.1,2

Thirteen percent of all children in the United States have
been diagnosed with asthma,3 and asthma prevalence,
morbidity, and mortality are relatively high among adoles-
cents,2,4–6 as well as urban youth.7,8 According to the Na-
tional Health and Nutrition Examination Survey (NHANES),
the number of U.S. born youth aged 12–19 with obesity in-
creased from 1 in 20 in the late 1970s9 to almost 1 in 6 in
2008.10 While obesity is generally lower in urban communi-

ties,11 it is higher among children of a lower socioeconomic
status, regardless of geographic location.12,13 In addition,
both asthma and obesity disproportionally affect ethnic mi-
nority populations.2,7,10,14

Studies conducted on children and adolescents consistently
link asthma and obesity.15 Hispanics and Blacks,16,17 as well as
individuals from households of a lower socioeconomic sta-
tus,18 are more likely to be both obese and diagnosed with
asthma. Gender complicates this relationship with the asso-
ciation being stronger in girls than boys,19,20 with early pu-
berty potentially accounting for this relationship.15

While early studies suggested that reduced activity due to
asthma may lead to obesity, most prospective studies have
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shown that overweight or obesity precedes asthma.15,21,22

This is further supported by the fact that weight loss studies
have shown that obese patients with asthma who lose weight
also show significant improvements in asthma morbidi-
ty.22,23 The relationship between obesity and asthma-related
outcomes is less clear, with some studies,24–28 but not oth-
ers,29–31 suggesting that obese children with asthma have
worse asthma outcomes.

Several mechanisms have been proposed as to why obe-
sity may worsen asthma.32 Increased abdominal mass may
reduce lung volumes and functional residual capacity,33

leading to shortened airway diameter.32,34 Obese patients
breathe at higher frequencies and lower tidal volumes, which
may increase airway hyper-responsiveness.32,35 In addition,
obesity causes chronic low-grade inflammation with eleva-
tions in cytokines, chemokines, and cytokine receptors that
may increase smooth muscle contractility, and, thus, increase
airway hyper-responsiveness.23,32 Thus, we would expect
obese youth to have increased asthma morbidity and
healthcare utilization for asthma.

An important determinant of asthma control involves
how well the disease is managed by patients (eg, avoiding
allergens, making routine doctor visits, and symptom mon-
itoring). Understanding the relationship between asthma
management and obesity has the potential to clarify whether
the association between these 2 diseases is due to physiologic
differences or differences in health behaviors and asthma
management practices between obese and non-obese chil-
dren. This has important clinical implications, because
shedding light on specific asthma management behaviors
that are more challenging for obese youth will help identify
targets for intervention. Despite the significance of this, to
date the relationship between asthma management and
obesity has not been studied.

In this study, we aimed at describing the prevalence of
overweight and obesity in a sample of inner city, predomi-
nately Hispanic, and Black early adolescents with uncon-
trolled asthma, comparing the sample prevalence with
national estimates. We also sought to characterize the rela-
tionship between obesity, asthma-related morbidity, and
urgent health care utilization for asthma in this at-risk pop-
ulation. We hypothesized that our sample would have a
higher prevalence of obesity than national estimates, and
that asthma morbidity and urgent health care utilzation
would be associated with obesity. In addition, we explored
whether asthma mangement practices were associated with
obesity.

Materials and Methods

Participants

We conducted a secondary data analysis of baseline data
from a controlled trial testing the efficacy of a family-focused,
school-based intervention to improve asthma control among
inner-city, Hispanic, and Black early adolescents.36 Study
procedures were approved by the institutional review boards
of the New York University School of Medicine, Columbia
University College of Physicians and Surgeons, New York
City Department of Education, and New York City Depart-
ment of Health and Mental Hygiene.

Families were drawn from 27 participating middle
schools in 3 of the 5 boroughs of New York City (Manhattan,

Bronx, and Brooklyn); eligible schools had a high proportion
of Hispanic and Black or African-American students, and
students who were eligible for free or reduced lunch. En-
rollment took place over 4 years (2005–2008) with 5–9
schools participating each year; each year, we enrolled new
schools, with the exception of 1 school, in which we enrolled
2 cohorts in 2 different school years.

Students eligible for the controlled trial were sixth through
eighth graders whose caregivers reported that their child had a
previous diagnosis of asthma, had taken prescribed asthma
medication the previous year, and had uncontrolled asthma.
Building on National Heart, Lung and Blood Institute (NHLBI)
criteria37 in place at the study’s onset, uncontrolled asthma
was defined as (1) daytime symptoms every day, or night
awakening 3 or more times a week, (2) daytime symptoms 3–6
days a week, or night awakening 3 or more times per month,
plus at least 1 urgent visit for asthma to a doctor, hospital, or
Emergency Department (ED) in the past 12 months, or (3)
intermittent symptoms, and at least 2 visits for urgent care.
These criteria are consistent with subsequent NHLBI criteria
for uncontrolled asthma.38

Three hundred ninety-two families enrolled in the con-
trolled trial. Of these, 379 students had baseline staff-
measured height and weight measurements. We excluded 6
underweight students (body mass index [BMI] < 5th percen-
tile) from the present analyses, as they were too small of a
comparison group, resulting in a sample size of 373 for this
study.

Measurements

Caregivers and students completed baseline surveys after
school or on the weekends at the schools. Trained research
assistants administered the surveys, which took approxi-
mately 30–45 minutes to complete.

Demographic characteristics. Caregivers reported on how
they were related to the child, their education level, em-
ployment status, primary language spoken, and whether
they were born in the United States. Child demographics
included gender, age, and race/ethnicity.

Anthropometric measurement. We calculated BMI from
staff-measured height (to the nearest half inch) and weight
(to the nearest half pound) measurements using the formula:
(weight in pounds/[height in inches]2) · 703. BMI percentiles
were standardized by age and gender using formulas from
Center for Disease Control (CDC).39 When an analog scale
and stadiometer were available at the school, staff used
the school’s devices. Otherwise, staff used Homedics� 315
digital scales and a measuring tape affixed to a wall. We
calibrated the digital scales against a single analog scale. Staff
instructed the students to remove heavy articles of clothing
and their shoes before taking the measurements.

Using BMI percentiles, we classified children into 4
weight categories based on federal guidelines: underweight
(BMI < 5th percentile); normal (5th £ BMI < 85th percentile);
overweight (85th £ BMI < 95th percentile); and obese (BMI ‡
95th percentile). Since our sample was particularly heavy, we
followed the criteria reported by Ogden et al. in their recent
analysis of NHANES data, and further divided the obese group
into those with a BMI greater than the 97th percentile (herein
referred to as ‘‘very obese’’).10 We constructed 3 weight cate-
gory schemas to compare weight categories: (1) normal weight
versus overweight (85th percentile £ BMI < 95th percentile)
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versus obese (BMI ‡ 95th percentile); (2) normal weight versus
overweight/obese (BMI ‡ 85th percentile); and (3) normal
weight versus overweight/obese (85th percentile £ BMI < 97th
percentile) versus very obese (BMI ‡ 97th percentile).

Asthma morbidity. Caregivers reported on the number of
days in the last 2 weeks their child experienced (1) daytime
symptoms (ie, wheeze, shortness of breath, coughing, and
chest tightness), (2) night awakening due to asthma, (3)
asthma-related school absences, and (4) days with activity
limitation due to asthma. They also completed a modified
version of the 4-item Asthma Symptom Scale,40 where they
rated the severity of symptoms on a 4-point likert scale
(0 = none, 3 = severe-distressing). We computed an average
symptom severity score (Cronbach’s a for this sample = 0.77).

Urgent health care utilization. To assess urgent health care
utilization over the previous 2 months, caregivers reported
the number of asthma-related acute medical visits to a doctor
or clinic, ED visits, and hospitalizations to a doctor or clinic.

Asthma management. Caregivers reported on 3 aspects
of the child’s asthma management: prevention behaviors,
management of symptoms, and use of long-term control
medication. Caregivers completed the Asthma Prevention
Index,41 which consists of 9 items regarding steps the child
takes to prevent asthma symptoms scored on a 3-point scale
(0 = no, 1 = yes, but not on a regular basis, and 2 = yes, on a
regular basis; Cronbach’s a for this sample = 0.72). To com-
pute the total number of prevention steps taken, we dichot-
omized this variable to yes/no, and summed the items. To
assess what students do to manage exacerbations, caregivers
completed the Asthma Management Index,41 where they
indicated whether or not their child took each of 7 steps to
manage symptoms once they began (Cronbach’s a for this
sample = 0.53). We summed the items to compute the total
number of management steps taken. Caregivers also pro-
vided a list of the medications their child was currently
taking. From this list, we coded whether the student was
taking a long-term control medication or not.

Data analysis

Demographics and weight status. We tested the relationship
between demographic correlates and weight status using
linear regression when data were continuous, and chi-square
testing when data was categorical.

Comparison of obesity prevalence to population estimates. Since
we collected baseline data from 2005 to 2008, to compare our
sample with population estimates of weight status, we used
NHANES data collected from 2003 to 200642 and 2007 to
2008.10 These datasets included children aged 6 through 19
years old, and were subdivided by age (6–11 and 12–19) and
race (Non-Hispanic Black, Mexican American, and Hispanic
[2007–2008 only]). We used chi-square goodness-of-fit tests
to compare prevalence of overweight and obese students in
the current sample with NHANES population estimates.
For race specific comparisons, only the Hispanic and Black
students in our sample were considered. Since we did not
ask about specific ethnic identity among the Hispanics, we
compared those who reported being Hispanic in our sam-
ple with the Mexican American group in the 2003–2006
NHANES dataset, and with both the Mexican American and
Hispanic groups for the 2007–2008 dataset.

Asthma morbidity, healthcare utilization, and asthma manage-
ment. To explore the relationship between obesity and

asthma morbidity, asthma-related urgent health care utili-
zation, and asthma management, we constructed regression
models using linear, logistic, and Poisson regression for
continuous, binary, and count outcomes, respectively. For
count outcomes with more reported zeros than expected
from a Poisson distributed variable, we used zero-inflated
Poisson regression (ZIP); these variables included nights
woken, days with activity limitation and school absences for
asthma morbidity, and ED visits and acute visits for urgent
health care utilization. The ZIP model assumes that the study
sample is from 2 subpopulations: a ‘‘sure zero population’’
(eg, those who would not have school absences) and a ‘‘non-
sure zero population’’ (eg, those who would have school
absences).43,44 The ZIP distribution simultaneously models
the probability of belonging to the ‘‘sure zero population,’’
and the mean number of events for the ‘‘non-sure zero
population.’’ To interpret the ZIP results, we provide the
odds ratios for the ‘‘sure zero population,’’ and the rate ratios
(RR) for the ‘‘non-sure zero population’’ along with 95%
confidence intervals (CI) for the estimates.

For each outcome, we fit 2 models. First, we fit unadjusted
models where weight category was entered as the sole pre-
dictor of asthma morbidity, health care utilization, and
management. Next, to verify that significant effects in the
unadjusted models were not due to demographic differences,
we controlled for the demographic factors that were signifi-
cantly associated with weight; these adjusted models were
run only for the significant unadjusted models. We per-
formed analyses using the statistics software R version 2.11.1
(R Development Core Team, Vienna, Austria). We judged
statistical significance at level a= 0.05, and only interpreted
effects for models attaining overall significance. Given that
there were a few differences when looking at the 3 different
weight classification schema, we decided to report our main
analyses using the first weight classification schema: normal
weight versus overweight (85th percentile £ BMI < 95th per-
centile) versus obese (BMI ‡ 95th percentile). We also report
significant differences found in models using schema 2 and 3
that are inconsistent with those using schema 1.

Results

Participant characteristics

Table 1 shows the distribution of child and family charac-
teristics, baseline asthma characteristics, and BMI weight clas-
sification. The mean age of the sample was 12.8 years (standard
deviation = 1.1); 54% were men. The majority of children (99%)
had persistent asthma, yet only 68% of the parents reported that
their child was taking a long-term control medication. Since less
than 7% of the sample reported asthma-related hospitalizations
in the previous 2 months, we were unable to construct a valid
model predicting hospitalizations with weight status. Most
students (56%, 209/373) were either overweight or obese.
Among the obese students, the vast majority (76%, 105/139)
were very obese as defined by a gender and age-adjusted
BMI percentile of 97 or higher. Among demographic predic-
tors, only child age (F(2,370) = 3.14, P = 0.045) and race/ethnicity
(w2

(4) = 10.279, P = 0.036) were significantly associated with
weight status. Higher adolescent age was associated with lower
BMI percentile (b= - 2.725, P = 0.0218), and analysis of race/
ethnicity indicates that Hispanic adolescents have significantly
greater BMI percentiles than Non-Hispanic Blacks (b= 7.717,
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P = 0.022) on an average. There were no differences in N.H.L.B.I
classification by weight classification.

Comparison of obesity prevalence
to population estimates

Chi-square goodness-of-fit tests comparing the proportion
of overweight (BMI ‡ 85th percentile), obese (BMI ‡ 95th
percentile), and very obese (BMI ‡ 97th percentile), in our
sample (56.0%, 37.3%, and 28.4%, respectively), with popu-
lation estimates in each of these categories revealed that
overall our sample was significantly heavier than all

NHANES comparisons (P < 0.001 for all comparisons). When
race/ethnicity is considered, the proportion of overweight,
obese, and very obese (62.8%, 43.9%, and 33.3%, respectively)
Hispanic children in our sample was significantly higher than
all relevant NHANES comparisons (P < 0.001 for all compar-
isons), with proportions in each category for our sample
roughly twice the national estimates. In contrast, among Non-
Hispanic Blacks, the proportion of overweight (49.2%), obese
(27.8%), and very obese (49.2%, 27.8%, and 22.2%, respec-
tively) in our sample was similar to the NHANES estimates.

The relationship of obesity to asthma morbidity,
health care utilization, and asthma
management practices

Table 2 presents the distribution of each outcome by
weight category. Table 3 reports the results of the ZIP models
predicting asthma morbidity and urgent health care utiliza-
tion with weight status as defined by the first weight cate-
gory schema (eg, normal versus overweight versus obese).

Asthma morbidity. Weight status was a statistically signif-
icant predictor of caregiver-reported activity limitations and
school absences due to asthma. Regarding days with activity
limitations, overweight youth had significantly higher odds
of being in the ‘‘sure zero population’’ compared with nor-
mal weight and obese youth—that is, they had higher odds
of being in the population who would not have asthma-
related activity limitations. For school absences due to asth-
ma, overweight youth had significantly higher odds of being
in the ‘‘sure zero population’’ (ie, the population who would
not have school absences) compared with obese youth. In the
‘‘non-sure zero population’’—in those who would likely
have school absences or activity limitations—overweight
youth had significantly more school absences and days with
activity limitations than normal weight youth. These effects
remained significant after adjusting for child age and eth-
nicity. Modeling indicated that the normally and Poisson
distributed variables (ie, Asthma Symptom Severity Scale
mean score and number of symptom days) were not signif-
icantly associated with weight status.

Urgent health care utilization. Weight status was not asso-
ciated with asthma-related acute medical visits to a doctor or
clinic or ED visits.

Asthma management. Weight status was not associated
with the total number of prevention or management steps. In
addition, weight status was not associated with taking long-
term control asthma medication.

Analyses with weight category schema 2 and schema 3. Results
were consistent when using the second and third weight
category schemas with one exception: the second weight
category schema (normal weight versus overweight/obese)
predicting asthma-related ED visits in the ‘‘non-sure zero
group’’ (ie, those who would have ED visits) was statistically
significant (P = 0.043). Overweight/obese children had sig-
nificantly more ED visits than normal weight children
(RR = 1.59, 95% CI = 1.05–2.40, P = 0.029).

Discussion

Our study did not show a strong link between obesity
and asthma. Caregivers of obese children did not report
worse asthma morbidity (ie, number of nights awoken, days
with symptoms, or rating of symptom severity), greater

Table 1. Family and Asthma Characteristics

and Body Mass Index Weight Classification

at Baseline (N = 373)

% (n)

Child characteristics
Age, mean – SD, years 12.8 – 1.1
Male 54.4 (203)
Race/ethnicity

Hispanic 48.3 (180)
Black, not of Hispanic origin 33.8 (126)
Two or more races 8.8 (33)
Other 9.1 (34)

Caregiver characteristics
Relation to child

Biological or adoptive mother 89.5 (334)
Other 10.5 (39)

Highest level of education complete
Less than high school 33.6 (125)
High school, GED, or vocational school 24.2 (90)
Partial college 30.1 (112)
College graduate 12.1 (45)

Employment status
Unemployed 51.6 (192)
Employed, part time 11.3 (42)
Employed, full time 37.1 (138)

Primary language
English 81.0 (302)
Spanish 19.0 (71)

Born in the United States 58.7 (219)

Baseline asthma characteristics
NHLBI Classification

Intermittent 1.3 (5)
Mild persistent 33.3 (124)
Moderate persistent 31.6 (118)
Severe persistent 33.8 (126)

In past 2 months had at least one
Urgent visit to a doctor for asthma 47.2 (176)
ED visit for asthma 22.8 (85)
Hospitalization for asthma 6.7 (25)

Taking a long-term control medication 67.8 (253)

BMI weight classification
Normal ( ‡ 5th percentile, but < 85th

percentile)
44.0 (164)

Overweight ( ‡ 85th percentile, but
< 95th percentile)

18.8 (70)

Obese ( ‡ 95th percentile, but < 97th
percentile)

9.1 (34)

Very obese ( ‡ 97th percentile) 28.1 (105)

SD, standard deviation; GED, general equivalency diploma;
NHLBI, National Heart, Lung and Blood Institute; ED, Emergency
Department; BMI, body mass index.
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utilization of health care services for asthma, or worse
asthma management by their children.

These results are consistent with some previous studies29–

31,45 that have failed to show an association between weight
status and markers of asthma morbidity. For instance, in a
multi-center prospective cohort study of 672 patients seen in
the ED for asthma, Ginde et al. found that obese children did
not have worse asthma severity, increased steroid use, or
more hospitalizations compared with non-obese children.31

However, unlike our study, other studies suggest that obese
children with asthma have worse asthma morbidity and
greater health care utilization, including being more likely to
be prescribed 3 or more asthma medications and to have
more days with wheezing, more ED visits, and more hos-
pitalizations.24–28,46 Recently, in a cross-sectional study ex-
amining the electronic medical records of adolescents
enrolled in an integrated health plan where approximately
74,000 children had current asthma, Black et al. found that
extremely obese youth had higher rates of asthma-related
ambulatory care visits and ED visits compared with normal
weight youth.46

One reason that obesity may have been associated with
worse asthma morbidity and greater health care utilization

in some studies, but not others (including ours), may have to
do with the variability of asthma control and morbidity. In
our study, all children needed to have signs and symptoms
of uncontrolled asthma to be eligible for the larger controlled
trial from which these data were drawn. Similarly, Ginde
et al. failed to show a difference in asthma morbidity based
on weight status in 1,184 predominately ethnic minority
children from 17 U.S. states and 2 Canadian provinces.31 This
may also have been due to limited variability in asthma
control, as all the children were recruited from the ED and
had relatively high levels of uncontrolled asthma. In contrast,
other studies showing a relationship between obesity and
asthma morbidity appear to have more variability in asthma
severity.24,26–28 Further studies are needed to test this po-
tential association.

Relative to normal weight and obese youth, overweight
youth had higher odds of having no days with activity
limitations due to asthma (ie, being in the sure zero popu-
lation); however, among those with activity limitations,
overweight youth had more days with activity limitations
than normal weight youth on an average. In addition, we
found that that overweight, but not obese, youth had more
school absences than normal weight youth. These findings

Table 2. Distribution of Outcomes by Weight Category

Normal OW OB

Asthma morbidity (% [n])
Days with symptoms in previous 2 weeks

0 10.4 (17) 11.4 (8) 6.5 (9)
1–2 19.0 (31) 27.1 (19) 14.4 (20)
3–4 25.1 (41) 25.8 (18) 33.8 (47)
5–6 17.8 (29) 14.3 (10) 24.4 (20)
7 or more 27.7 (45) 21.4 (15) 20.9 (43)

Nights woken in previous 2 weeks
0 35.2 (57) 37.1 (26) 33.8 (47)
1–2 27.2 (44) 27.1 (19) 21.6 (30)
3–4 19.2 (31) 20.0 (14) 23.1 (32)
5 or more 18.4 (30) 15.8 (11) 21.5 (30)

Days with activity limitations in previous 2 weeks
0 58.3 (95) 75.7 (53) 57.6 (80)
1–2 28.2 (46) 11.4 (8) 23.0 (32)
3 or more 13.5 (22) 12.9 (9) 19.4 (25)

School absences in previous 2 weeks
0 63.0 (102) 67.1 (47) 51.4 (71)
1–2 25.3 (41) 15.7 (11) 27.5 (38)
3 or more 11.7 (19) 17.2 (12) 21.1 (29)

Symptom severity [mean – SD] 4.8 – 3.0 4.6 – 3.3 4.9 – 3.0

Urgent health care utilization (% [n])
Acute medical visits in previous 2 months

0 52.4 (86) 58.6 (41) 50.0 (69)
1 25.6 (42) 17.1 (12) 21.7 (30)
2 or more 22.0 (36) 24.3 (17) 28.3 (39)

ED visits in previous 2 months
0 74.4 (122) 85.6 (59) 76.3 (106)
1 13.4 (22) 7.2 (5) 8.6 (12)
2 or more 12.2 (20) 7.2 (5) 15.4 (21)

Asthma management (mean – SD)
Asthma Prevention Index 11.01 – 4.1 11.29 – 5.01 11.16 – 4.3
Asthma Management Index 5.79 – 1.3 5.92 – 1.2 6.01 – 1.0
Takes a long-term control medication (% [n] yes) 64.6 – 106 75.7 – 53 67.6 – 94

Normal, normal weight, BMI < 85th percentile.
OW, overweight, 85th £ BMI < 95th percentile.
OB, obese, BMI ‡ 95th percentile.
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are somewhat surprising; if weight is associated with more
absences and limitations, we would have expected to find
an even greater impact in the obese children when com-
pared with normal weight and overweight youth, espe-
cially given that most were very obese (ie, BMI of 97th
percentile or greater).Thus, these findings should be inter-
preted with caution. We suspect that there may be un-
measured confounding variables (eg, prednisone use,
anxiety issues) affecting both BMI percentile and asthma
morbidity that may account for this. Future studies should
elucidate this further.

Despite the lack of a strong association between obesity
and asthma morbidity, health care utlization, and asthma
management in our sample, we found a high prevalence of
overweight and obesity in this urban sample, with rates
much higher than the national estimates; this relationship
was stronger among Hispanics than Blacks, a result consis-
tent with the recent study by Black et al.46 While the rela-
tionship between obesity and asthma is well known,22 of
interest is our finding that the obese children in our sample
tended to have BMI percentiles greater than 97, indicating
more severe obesity. In fact, there were more very obese
children in our study than obese and overweight children
combined. This is clinically significant, because obesity pla-
ces children at a high risk of diabetes,47 cardiovascular dis-
ease,47 and impaired lung functioning,48 and negatively
impacts their quality of life and longterm survival.49,50

Moreover, when asthma is left untreated, it can lead to ir-
reversible airway obstruction.51 Thus, whether or not obesity
ultimately is found to directly worsen asthma, given the co-
morbidity of these 2 diseases, there is an urgent need for
health care providers to address both issues concurrently to
reduce long-term morbidity.

Several mechanisms have been proposed that may ex-
plain the high prevalence of severe obesity in our sample of
early adolescents with uncontrolled asthma. For instance,
asthma may cause increased psychological stress on the child
and the family.52,53 Psychological stress54 and stress hor-
mones55 have been associated with childhood obesity.
Asthma may also be a financial stressor, leading to greater
food insecurity, another potential contributor to obesity.56

Pro-inflammatory cytokines seen in asthma may also worsen
obesity.55 Asthma medications, especially oral steroids, may
cause weight gain.57 Finally, patients with both obesity and
asthma are more likely to be sedentary,58 which may exac-
erbate both conditions. Future research needs to further
elucidate the causal mechanism in this population.

Regardless of the cause, the high prevalence of obesity
among youth with asthma is an urgent health issue. Since
weight reduction has been found to improve asthma se-
verity and symptoms,22,23 more resources and programs
are necessary to help promote weight reduction and heal-
thy lifestyle habits, such as exercise and improved nutri-
tion, among those who are overweigth or obese. In
addition, obesity programs that target normal weight
children with asthma are needed, as these children are at
such high risk for obesity. These prevention and interven-
tion programs should also teach asthma managmenet
practices to improve asthma control and outcomes.38,59 Our
finding that there were no differences in asthma manage-
ment practices by weight category suggest that this
education does not need to be tailored specifically for
overweight and obese children.
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We also found it concerning that asthma was under-
treated in our sample, with 32% of the parents reporting that
their child was not using long-term control medications,
despite the majority having persistent asthma. This is con-
sistent with other studies that show the underuse of such
medications.59,60 Moreover, use of long-term control medi-
cation was not associated with weight status in this at-risk
sample, supporting that undertreatment of asthma is not an
obesity-specific problem.

There are some limitations to our study. The cross-
sectional design can only measure associations rather than
causation, and the sample size precluded us from conducting
subgroup analyses that may have better clarified the rela-
tionship between obesity and asthma morbidity. In addition,
this was a secondary data analyisis, and our study was not
specifically designed to measure the impact of obesity on
asthma outcomes. Thus, we can only make limited conclu-
sions. The strengths of our study included that we looked at
an underserved population, namely low-income, Hispanic,
and Black early adolescents with uncontrolled asthma, and
that we considered the relationship between obesity and
asthma management as something not previously examined
to this study.

In conclusion, in an underserved, largely Hispanic, and
Black population of urban middle-school students with un-
controlled asthma, weight status was not associated with
several measures of asthma morbidity, urgent health care
utilization, and asthma management. Despite this, this study
is important, because it specifically explores asthma pre-
vention and management behaviors as they relate to obesity,
and because it further highlights the co-morbidity of asthma
and obesity, as well as the under-treatment of asthma in
urban youth.
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