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Abstract
This study examined the relationship between obesity and asthma symptom perception in 200
youth with asthma. Repeated subjective and objective peak flow measurements were summarized
using the Asthma Risk Grid (Klein et al., 2004), resulting in Accurate, Symptom Magnification
and Danger Zone scores. Analyses were stratified by age and included ethnicity.

For younger children, obesity was not significantly related to perception scores. For older
children, a significant obesity-by-ethnicity interaction for Accurate Symptom Perception scores
indicated that obese white children had lower accuracy than white nonobese children, while there
was no difference for obese versus nonobese minority children. Obesity was also related to higher
Symptom Magnification scores regardless of ethnicity for older children.

These findings suggest that obesity may complicate asthma management by interfering with the
ability to accurately perceive symptoms for some patients. More remains to be learned about the
role of sociodemographic factors underlying this relationship.
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1. Introduction
Pediatric asthma and obesity are two of the most prevalent and problematic public health
challenges. Research has reported a complex and poorly understood overlap between these
conditions. Asthma remains the most common chronic illness in childhood, affecting nearly
6.5 million children in the United States, and resulting in high healthcare costs, functional
limitation and a disproportionate impact on lower-income families, urban communities, and
ethnic minorities (National Asthma Education and Prevention Program, 2007). The high
rates and risks associated with asthma have persisted, despite considerable advances in
pharmacologic treatment, requiring further research to understand the complex factors
contributing to asthma morbidity (Lara et al., 2002).
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Concurrent to the rise in asthma, pediatric obesity rates have increased remarkably over the
past few decades (Barlow, 2007; Spear et al., 2007). The prevalence of obesity among
children and adolescents ages 6–19 years tripled between 1980 and 2000 (Flegal et al.,
2002). Pediatric obesity poses significant health risks, including cardiovascular, endocrine,
and mental health co-morbidities, and contributes to subsequent risk of adult obesity,
morbidity, and mortality (Krebs, Jacobson, and American Academy of Pediatrics Committee
on Nutrition, 2003). Accordingly, prevention and treatment of pediatric obesity and asthma
are public health priorities, and further research examining the overlap between these issues
is needed (Story, 2007; Weiss and Shore, 2004).

Several lines of research have investigated the common pathways between asthma and
obesity, with varying results. First, the risk of developing asthma may be increased by
preexisting obesity (Flaherman and Rutherford, 2006). Several potential mechanisms for this
relationship have been studied, including mechanical, inflammatory, gene-by-environment,
and hormonal influences (see reviews by Weiss and Shore, 2004 and Shore, 2008).
Secondly, asthma may set the stage for subsequent obesity (Forrest and Leeds, 2007;
Gennuso et al., 1998). For example, children with asthma may fear that engaging in physical
activity could initiate asthma symptoms and adopt sedentary lifestyles, contributing to the
propensity for excessive weight gain (Glazebrook et al., 2006).

Regardless of causal pathways, it appears that individuals facing the dual burden of asthma
and obesity experience more complicated illness course and compromised outcomes (Guerra
et al., 2004; Sin et al., 2002; Sturdy et al., 2002; Taylor et al., 2008; von Mutius, 2002).
Certain sociodemographic characteristics may influence the asthma–obesity relationship,
though empirical data in this area remain sparse. A stronger relationship between the two
conditions has been found in females relative to males (Jacobson et al., 2008; Pérez-
Perdomo et al., 2003) and in younger versus older children (Abramson et al., 2008).
Moreover some pediatric asthma studies have found higher rates of obesity in ethnic
minority participants (e.g., Tantisira et al., 2003; Lara et al., 2006), although none have
assessed directly whether ethnic disparities exist in the asthma–obesity relationship. Further
research is needed to determine the specific role of sociodemographic factors, such as
ethnicity and socioeconomic status, in the overlap between asthma and obesity.

1.1. The role of symptom perception in the asthma and obesity overlap
Due to the fluctuating course of asthma, the ability to perceive the onset and severity of
symptoms is a key to optimal illness management (Fritz et al., 1996; McQuaid et al., 2007).
Failure to sense compromised breathing may result in increased asthma morbidity, severe
exacerbations and an increased risk of mortality (Feldman et al., 2007; Magadle et al., 2002;
Strunk et al., 1985). Overestimation of symptoms can lead to unnecessary increases in the
use of quick relief medications (Apter et al., 1997; Main et al., 2003), heightening the risk of
iatrogenic consequences, and overutilization of health care services (Dirks and Schraa, 1983;
Davis et al., 2009).

More remains to be learned about the risk factors for inaccurate symptom perception in
children. Child age (Guyatt et al., 1997), cognitive-related factors (e.g., attention, Koinis
Mitchell et al., 2009), asthma severity (Yoos et al., 2003), and ethnicity (Fritz et al., in press)
have been associated with the ability to perceive asthma symptoms. Emerging research
suggests that obesity may also contribute to variability in asthma symptom perception,
particularly in overestimation of asthma symptoms. While some investigations have found
actual differences in asthma severity between obese and normal weight individuals with
asthma (e.g., Bibi et al., 2004), numerous studies of adults (Lavoie et al., 2006; Schachter et
al., 2001; Sin et al., 2002; Thomson et al., 2003) and children (Belamarich et al., 2000; Bibi
et al., 2004; Pianosi and Davis, 2004; Schachter et al., 2003; Wickens et al., 2005) with
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asthma found that obese individuals reported higher rates of asthma symptoms (e.g.,
wheezing and dyspnea) and asthma morbidity (e.g., activity limitation, compromised quality
of life) than nonobese patients, while generally the obese groups did not have significantly
more pulmonary compromise by objective measures such as Peak Expiratory Flow Rate
(PEF) or Forced Expiratory Volume in 1 second (FEV1). Further evidence to suggest a
relationship between body composition and symptom perception comes from the field of
heartbeat perception, where overweight status has been associated with poorer perception
(e.g., Rouse et al., 1988). Results from these reports suggest that obesity is a potentially
important factor contributing to variability in asthma symptom perception, although more
empirical research is needed.

The current study sought to build upon existing research in the association between
perception of asthma symptoms and obesity by directly assessing the relationship between
pediatric asthma symptom perception and obesity using an established symptom perception
methodology. An additional aim was to explore the role of patient characteristics that may
play a part in the relationship between obesity and symptom perception in children with
asthma.

1.2. Methods
The current report describes a secondary data analysis from a study assessing symptom
perception in children with asthma. A detailed description of the study protocol has been
published previously (Klein et al., 2004) and is summarized below.

1.3. Participants
Study recruitment was accomplished through hospital clinics, doctor referrals, community
advertising, and an asthma summer camp. Eligibility criteria included (1) age between 7 and
17 years, (2) presence of physician-diagnosed asthma for at least 6 months prior to
enrollment, and (3) children and caregivers able to complete the study protocol in English.
Exclusionary conditions included a pulmonary condition other than asthma (e.g., cystic
fibrosis) and significant cognitive delay as indicated by school placement.

Participants included in this analysis were 200 children (mean age = 12 years, SD = 2.2) and
a primary caregiver that was most often the biological mother (89%), but was sometimes the
father (6%) or other adult (5%). Forty-seven percent of children were female. Average time
since asthma diagnosis was 8.2 years (SD = 3.3). Almost one-third (30.5%) of participants
were from ethnic/racial minority backgrounds, specifically Black/African American (11%),
Hispanic/Latino (11%), or other/biracial (8.5%), while the remainder (69.5%) were white/
non-Hispanic.

Data were collected at three U.S. sites: Brown Medical School (RI), University of Texas
Medical School (TX), and National Jewish Medical and Research Center (CO). No site
differences were found for age, gender or obesity status. There were site differences in
asthma severity, with a higher proportion of moderate and severe cases in CO relative to TX
and RI (Chi-square = 13.7, p < .05). Ethnic diversity also differed by site, with a smaller
proportion of ethnic minorities in the RI sample relative to the other sites (Chisquare = 7.5, p
< .05).

The sample for the current study constitutes a subgroup of participants that had valid
symptom perception and BMI data. Forty-five subjects from the larger sample were
excluded due to insufficient symptom perception data (details below). Nine additional
children at the underweight level, defined as below the 5th BMI percentile, were excluded
for the purposes of categorical analyses comparing obese to nonobese, normal weight
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children. The fifty-four excluded participants did not differ from included subjects on
demographic variables (gender, ethnicity, SES, and age) or on asthma severity.

1.4. Procedures
Children with asthma and a primary caregiver (henceforth referred to as the parent)
completed the informed consent/assent process in accordance with Institutional Review
Board guidelines. Participants completed an initial study session that included
questionnaires and orientation to the AM2 handheld spirometer, which children used at
home for the subsequent 5–6 weeks. At the end of this monitoring period, families returned
to the lab for a brief follow up visit and toreturntheAM2.Compensationwas provided at each
session. All measures and methods are described below.

1.5. Measures
1.5.1. Sociodemographic information—Parents provided demographic information
including the child’s age, gender, race/ethnicity, and parent occupation. A measure of
socioeconomic status (SES) was derived from parent information using the National
Opinion Research Council (NORC) rating of occupational prestige (Nakao and Treas, 1992).
In households with two working caregivers the highest NORC score was used. Scores
ranged from 21.9 to 86.1 (mean = 51.4, SD = 14.8), indicating a wide range of occupational
prestige in this sample.

1.5.2. Body mass index (BMI)—Children’s height was measured using a standard wall
chart. Weight was obtained using either calibrated scale measurement or parent report, when
necessary. Body mass index and age- and sex-specific BMI percentiles were generated using
the Centers for Disease Control and Prevention’s growth charts and accompanying SAS
coding schemes (http://www.cdc.gov/nccdphp/dnpa/growth-charts). Using the most recent
Expert Committee Recommendations by the American Academy of Pediatrics (Barlow,
2007), 59.5% of included children were normal weight (BMI ≧ 5% and <85%), 21% were
overweight (BMI ≧ 85% and <95%) and 19.5% were obese (BMI ≧ 95%). Participants were
classified into obese versus nonobese categories based on the 95th percentile for BMI. This
cut off was used in accordance with studies documenting the substantially elevated risk of
serious comorbidities associated with the obese classification (Cook et al., 2003, 2008;
Calcaterra et al., 2008; Sen et al.,2008).Additional studies documenting significantly higher
use of medical services in obese patients with asthma, with equivalent pulmonary function
values between weight groups (e.g., Thomson et al., 2003; Belamarich et al., 2000) suggest
that this classification is a meaningful way to explore potential links between body weight
and asthma symptom perception.

1.5.3. Asthma severity—Two pediatric asthma specialists independently rated each
child’s asthma severity in accordance with NIH criteria that were current at the time of the
study (National Asthma Education and Prevention Program, 1997; National Institutes of
Health, 2002). Rating discrepancies were minimal and reconciled by discussion. By this
method 7.5% of children were classified as mild intermittent, 60% were mild persistent,
24% were moderate persistent and 5.5% were severe persistent.

1.5.4. Objective lung function—Lung function measurements were obtained using the
AM2 handheld spirometer (Viasys, Yorba Linda, CA, USA). Peak expiratory flow (PEF)
values recorded during each AM2 use across the assessment period were converted to
“percent personal best”. The proportion of personal best values falling below 80% over total
blows recorded was also calculated to provide an index of compromise across the
assessment period.
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1.5.5. Symptom perception assessment—In addition to recording objective lung
function, the AM2 has the capacity to present pre-programmed questions and to store date/
time stamped responses and corresponding spirometric values for later downloading. For the
present study, a prompt appeared on the screen cueing children to enter a subjective
assessment of their lung functioning at that moment in the form of a “guess” of their current
PEF. Once the guess was entered children were prompted to complete three successive
forced maximal exhalations, or ‘blows’. The best of three blows as determined by the
highest PEF value was locked into the device with corresponding subjective data.

During the study visit, research staff oriented children and parents to the proper use of the
AM2 using a standard study script and written instructions. Research assistants first
demonstrated and then coached children to enter subjective peak flow ratings and to perform
forced, sustained expirations with maximal effort into the device. Training continued until
children demonstrated proficiency with both tasks. Children were instructed to use the
device twice daily before asthma medications and additionally at any time they experienced
asthma symptoms. During the at-home monitoring period participants received periodic
phone or mail contacts to encourage daily use of the device and review proper blowing
technique. Human subjects considerations precluded blinding the children to their peak flow
measurements. Though this raises the possibility of a learning effect over the course of the
monitoring period, previous studies using this modality have not found evidence of
spontaneous learning secondary to study participation (Fritz et al., 1996).

Multiple subjective–objective assessments were collected during the monitoring period and
summarized using the Asthma Risk Grid, which has been described previously (Fritz et al.,
1996; Klein et al., 2004) and appears in Fig. 1. Briefly, for each participant, subjective and
objective values are converted to percentages of personal best and plotted on vertical and
horizontal axes, respectively. Each point falls into one of three zones (Fig. 1). Accurate
Zone (AZ) describes subjective assessments that closely match objective pulmonary
functioning. The Symptom Magnification Zone (SMZ) reflects the overestimation of
symptoms in the absence of objective compromise. The Danger Zone (DZ) represents a
failure to recognize clinically significant pulmonary compromise. Each participant thus
obtains three scores, which are the proportions of their blows falling into each of the three
Grid zones. It is important to note when interpreting the Grid scores that they are
interdependent in that they sum to 100%. Thus, decrements in a child’s Accurate Zone score
will result in increases in Danger Zone and/or Symptom Magnification Zone scores.

Prior to calculating Asthma Risk Grid scores, cases with fewer than 20 valid blows were
excluded from the data set (n = 45). This cut off value was established via data simulations
that revealed 20 to be the minimum number of blows needed to produce stable Grid scores.
On average, children had forty-five valid subjective–objective data points across the
assessment period (range = 21–122).

1.6. Data analysis
Probit transformations were applied to all proportional data, specifically the three Grid
scores and the PEF summary variable, to normalize their distributions (Cohen and Cohen,
1983). Untransformed scores were retained for sample description. The analyses were
undertaken in two steps. First, sociodemographic and asthma variables were assessed for
their associations with symptom perception (AZ, DZ and SMZ) and obesity status (BMI
above/below the 95th percentile) using the appropriate parametric (Pearson’s r, analyses of
variance) and nonparametric (Chi-square) tests. Next, variables significantly associated with
both obesity status and symptom perception were included in factorial analyses of variance
(ANOVA) examining the relationship between BMI categories (obese versus nonobese) and
each index of symptom perception. Potential interactions between obesity status and

Kopel et al. Page 5

Biol Psychol. Author manuscript; available in PMC 2012 February 14.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



demographic variables were also assessed. An alpha level of .05 was used for all statistical
tests. Cohen’s d effect size was calculated for differences between two means. Effect sizes
for correlations were obtained via r-to-d conversions. Values can be interpreted as small (.
2), medium (.5) or large (.8) according to Cohen’s (Cohen, 1988) guidelines. Eta squared –
an estimate of variance in the DV accounted for by a given IV – was the index for factorial
ANOVAs. The w index was used for chi squared analyses, interpreted as small (.1), medium
(.3) or large (.5) (Cohen, 1988).

2. Results
2.1. Symptom perception

Participants averaged 72.5% of blows in the Accurate Zone (3–100%), 8% in the Danger
Zone (0–78%), and 19.6% in the Symptom Magnification Zone (0–96.7%), the wide ranges
demonstrating significant variation among subjects. Differences in symptom perception
emerged by age, ethnic minority status, occupational prestige and asthma severity (Table 1).
Specifically, age was positively related to Accurate Zone scores and negatively related to
Symptom Magnification Zone scores, both indicating higher levels of perceptual accuracy
with increasing age. The children from ethnic minority groups had significantly lower
Accurate Zone scores and higher Symptom Magnification Zone scores than the white group.
Higher occupational prestige was significantly related to higher Accuracy and lower
Symptom Magnification. Proportion of blows below 80% of PEF was negatively related to
Accuracy and positively related to Danger Zone scores and Symptom Magnification Zone
scores, all indicating that decrements in lung function were related to less accurate symptom
assessment. Accurate Zone scores differed across asthma severity levels. The Student-
Neuman–Keuls post hoc analysis approached significance (p = .051); and the trend appeared
to be that participants with mild persistent and moderate persistent asthma may have been,
on average, more accurate than those with severe persistent asthma. Danger Zone and
Symptom Magnification Zone scores did not differ by asthma severity level. There were no
gender differences in symptom perception scores (Table 1).

2.2. Obesity status
Thirty-nine children (19.5%) in the sample were categorized as obese. Differences in obesity
status were found by age, ethnicity and gender (Table 2). Specifically, children at or above
the 95th BMI percentile were significantly younger than children below the cut-off for
obesity. Boys were more likely to be classified as obese than were girls. A larger proportion
of ethnic minority participants were classified as obese relative to white participants.
Obesity status was unrelated to occupational prestige, asthma severity, and proportion of
AM2 blows below 80% of PEF personal best.

2.3. Asthma symptom perception and obesity status
Obesity status, ethnicity and age effects on symptom perception scores were assessed using
analyses of variance. A preliminary set of analyses tested the 3-way interaction between age,
ethnicity and obesity status, and the 2-way interaction between age and ethnicity. Both of
these tests were nonsignificant (data not shown), therefore it was determined that age and
ethnicity could be considered independently of each other in subsequent analyses.

To account for age in the analyses, the sample was split along the median age (11.95 years),
and the relationship between BMI and Asthma Risk Grid scores (AZ, DZ, SMZ) controlling
for ethnicity was examined for each age group, resulting in 6 separate analyses. This
strategy rather than to conduct analyses with age as a covariate was adopted because of the
close association between age and cognitive level, the latter of which is known to be related
to asthma symptom perception accuracy (Koinis Mitchell et al., 2009).
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Results appear in Table 3. For the younger age group, none of the Asthma Risk Grid scores
differed by obesity status. Ethnicity was the only child characteristic significantly associated
with symptom perception scores in this group. Specifically, ethnic minority children had
lower Accuracy Zone scores than their white counterparts (means = 59.20 versus 75.38,
respectively) as well as higher Symptom Magnification Zone scores (means = 31.16 versus
16.88, respectively). Neither obesity status nor ethnic minority status were related to Danger
Zone scores.

Table 4 presents ANOVA results for the older age group. There was a significant interaction
between obesity status and ethnicity for Accurate Zone scores (F(1,96) = 7.21, p < .01).
Subsequent examination of mean accuracy scores by obesity status and ethnic group
indicated that white children classified as obese had significantly lower Accurate Zone
scores (mean = 58.00, SD = 27.96) than nonobese white children (mean = 80.67, SD =
20.19) (t = 2.89, p < .01, d = 1.08). In the ethnic minority group, children above the obesity
cut-off did not differ significantly in Accurate Zone scores (mean = 77.74, SD = 19.05)
relative to those below the cut-off (mean = 63.16, SD = 25.62) (t = −1.27, p > .05, d = .60).
Regardless of ethnic group membership, there was a significant main effect of obesity status
on Symptom Magnification Zone scores for children in this age group. Specifically, children
classified as obese had greater symptom magnification scores than children classified as
nonobese. The interaction between obesity classification and ethnic minority status in this
group was a nonsignificant trend (F(1,96) = 3.51, p = .06). No significant results emerged
between children in lower and higher weight groups for Danger Zone scores.

3. Discussion
The primary purpose of this study was to examine the relationship between perception of
asthma symptoms and obesity in children with asthma using a well-established symptom
perception methodology. An additional aim was to explore the potential role of
sociodemographic and asthma variables in the association between symptom perception and
obesity. In preliminary analyses, ethnic minority status and child age were significantly
related both to symptom perception and obesity status and were therefore included in
subsequent factorial analyses.

We found significantly less optimal symptom perception skills among the older obese white
youth in our sample, compared to their white counterparts who were not obese. Specifically,
for this group, being classified as obese was associated with lower symptom accuracy and
higher symptom magnification scores than their white peers that were not obese. Other
researchers have also observed that obese individuals have more difficulties accurately
recognizing and responding to symptoms of asthma. For instance, a survey of adult patients
presenting to the ED for asthma exacerbations found that obese patients reported the severity
of their symptoms as higher, and had taken more doses of quick-relief medications than
patients who were not obese, despite having comparable markers of pulmonary function
(Thomson et al., 2003). The relationship between obesity and asthma symptom
magnification might be explained partially by physical deconditioning associated with
obesity. Simply put, if people are “out of shape”, they may experience and/or perceive more
breathing difficulty upon exertion, in the absence of an underlying respiratory illness.
Clinically speaking, patients with asthma may misinterpret this cardiopulmonary
deconditioning as “asthma”, and this leads to the problematic cycle of increasing sedentary
time as a maladaptive effort to avoid asthma exacerbation. This effort, in turn, worsens
obesity and weakens pulmonary status, thus increasing asthma vulnerability.

In our study, there was an intriguing interaction between obesity and ethnic minority status
as a function of child age. For minority children in the older group, weight group
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classification was not significantly associated with accuracy or symptom magnification
scores. Moreover, there was no association between obesity status and perception of asthma
symptoms for either ethnic group among the younger group of children in our sample. This
encourages further consideration of developmental and cultural factors that may affect the
association between obesity and perceptual accuracy in children. For example, in minority
groups, cultural and socioeconomic factors may exert stronger influences on asthma
symptom perception than physiological processes such as obesity. Fear of asthma
exacerbations has been found to be stronger in Hispanics relative to whites (McQuaid,
2008). Given the asthma disparities that exist in the U.S., minority children are more likely
to have experienced an episode of severe asthma (their own or another’s) and be sensitized
to the problems of getting timely medical care – both of which might lead to heightened
symptom magnification scores. Further, poverty and inner-city living experienced by a
disproportionately high number of minority families in the U.S. has been associated with
worse asthma outcomes (Koinis-Mitchell et al., 2007). Hence, there may be many more
competing demands in poorer environments (e.g., financial stability, exposure to violence)
that may interfere with children’s ability to accurately gauge their asthma symptoms. In the
current study, it is possible that symptom perception in the minority participants, who on
average, had lower occupational prestige scores than the whites, was affected in this way.

A number of limitations of this study are noteworthy. Significant differences in Accuracy
scores found between the two age groups might have been the result of differences in
cognitive development rather than in symptom perception ability. Specifically, the younger
age group may have had more difficulty with the abstract task of translating their subjective
estimates into numerical values. Of note, we excluded participants with significant cognitive
delays as evidenced by special education school placement in order to limit developmental/
cognitive variability among our sample. Additionally, we were unable to consistently utilize
objective weight measurements, and instead relied on a combination of scale measurement
and parent report. While parent-report is a reasonable means of data collection (Goodman et
al., 2000), objective measurement is a more appropriate and accurate approach (Sherry et al.,
2007). Though some imprecision in parent reported child weight is assumed, in our sample
it was likely minimized by our use of obesity categories. Underweight individuals were not
included in the analyses, and while most research has focused on obesity and asthma, it
appears that underweight children may also be an important area of further study (Kwon et
al., 2006; Schachter et al., 2001). A substantially smaller proportion (19.5%) of participants
in this study were classified as obese compared to those classified as nonobese. While the
obesity rate in our sample was higher than in the general U.S. population, the low number of
obese relative to nonobese study participants may have limited statistical power and/or
increased variability in analyses stratified by age group, as evidenced by the marginal
interaction between obesity status and ethnicity in the examination of symptom
magnification in the older age group. Our analyses primarily featured categorical
comparisons of minority versus white children. Combining ethnic minority groups into a
single cohort diminishes the unique cultural complexities that may be involved in illness
processes. Accordingly, further within-group studies of obesity, symptom perception and
ethnicity that are prepared to more carefully examine cultural factors are encouraged.
Finally, SES and minority status may be inherently confounded. Research enrolling larger
numbers of minority participants across a wider range of income levels may be needed to
address this issue.

Despite these limitations, the study provides novel data to support the observation that that
obesity is related to overestimation of asthma symptoms and that this relationship may be
moderated by patient characteristics such as ethnic background and child age. In our sample,
obesity was associated with less accurate asthma symptom perception in the older white
participants. The association between obesity and perception was not found in the younger
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children or in minority participants of any age, though the minority group had significantly
less accurate perception and a higher rate of obesity than the white participants. This pattern
of findings suggests that while weight reduction may be an important component of asthma
treatment in overweight patients, the magnitude of improvement may differ by patient
characteristics such as age and cultural group, and that other factors also need careful
attention. Learning how to accurately monitor and appropriately respond to asthma
symptoms is a priority for all patients, and appears to be a particular challenge for
overweight individuals with asthma. Optimizing symptom perception skills and minimizing
weight-related breathlessness will help overweight patients with asthma in their efforts to
engage in physical activity and accomplish weight loss.
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Fig. 1.
The Asthma Risk Grid reproduced with permission from Oceanside Publications, Inc., from
an article by Klein et al. (2004).
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Table 2

Demographic and asthma variables by obesity status.

Obesity status

<95th percentile ≧95th percentile F or χ2 ES††

n† 161 39

Age in years, mean (SD)   12.20 (2.23) 11.20 (2.15) F(1,198) = 6.38* .45

Gender, % χ2 = 8.47** .21

    Female   89.2 10.8

    Male   72.9 27.1

Ethnicity, % χ2 = 7.58** .19

    White   85.6 14.4

    Minority   68.9 31.1

Occupational prestige, mean (SD)   51.69 (14.87) 50.12 (14.84) F(1,183)<1.0 .11

Asthma severity, % χ2 = 3.26 .13

    Mild intermittent   84.6 15.4

    Mild persistent   78.8 21.2

    Moderate persistent   84.4 15.6

    Severe persistent   60.0 40.0

% AM2 measurements ≦ 80% PEF personal best, mean (SD)   31.33 (27.91) 39.14 (32.80) F(1,192) = 2.26 .27

*
p <.05;

**
p <.01;

***
p <.001.

†
Some analyses involved fewer cases due to missing data on selected variables.

††
Cohen’s d represents effect size for difference between two means. Effect sizes for χ2 analyses are expressed as w.
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