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INTRODUCTION

Asthma is a chronic condition that affects more than 6 million children nationwide. Along 

with morbidity from the disease itself, asthma carries a strong social and economic impact 

and disproportionately affects underserved, poor children.[1] Further, urban and minority 

children who suffer from asthma are more likely to receive insufficient preventive care,[2–5] 

leading to preventable morbidity.

Previous studies have shown that children with asthma are more likely to be overweight/

obese than non-asthmatic children[6, 7] and are less likely to be physically active.[7–9] 

Obesity is a growing epidemic in the United States affecting roughly 12.7 million children 

and adolescents ages 2–19 years.[10] Further, obesity is related to a number of health 

conditions including heart disease, stroke, and type 2 diabetes, many of which are 

preventable.[11] While overall national rates of childhood obesity are concerning, these rates 

are disproportionately high in low income and minority populations. The prevalence of 

obesity is greater among Hispanic (22.4%) and non-Hispanic Black children (20.2%) than 
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among non-Hispanic White (14.1%) children.[10] Further, children from low-income 

households have more than 2 times higher odds of being obese than children from higher 

income households. [12]

While guidelines from the National Heart, Lung and Blood Institute (NHLBI)[13] encourage 

the maintenance of normal physical activity for asthmatic children, people with asthma in 

general and specifically urban children with asthma tend to be less physically active.[14] In 

fact, inactivity itself may exacerbate asthma symptoms.[15] Poor asthma control can then 

interfere with normal activity and lead to a sedentary lifestyle and subsequent overweight 

status.[15] Unfortunately, this may be particularly true for high-risk urban children with 

asthma, who have suboptimal medication adherence, ongoing asthma symptoms, and a 

higher risk for obesity.[5, 10, 12, 16, 17] However, there is limited research on the barriers to 

activity that asthmatic children from disadvantaged homes may face.

This study aims to 1) determine the prevalence of overweight/obesity among a sample of 

high-risk children with asthma, 2) assess physical activity, activity limitations, and barriers 

to activity by level of asthma control, and 3) evaluate whether physical activity is associated 

with weight status in this population. A better understanding of barriers and limitations these 

children face to physical activity may help to ultimately promote the optimization of asthma 

control and healthy weight.

METHODS

Study Population

Data were obtained from a larger study, the School-Based Telemedicine Enhanced Asthma 

Management (SB-TEAM) program in Rochester, NY.[5, 16, 17] Caregivers of children ages 

3–10 years with asthma were interviewed to assess eligibility. Eligibility requirements for 

the study included the child having a physician diagnosis of asthma, poorly controlled 

symptoms at the time of screening based on NHLBI criteria,[18] ability to communicate in 

English, and not having other chronic conditions that could alter accurate reporting of 

asthma symptoms (including Cystic Fibrosis, heart disease, and Sickle Cell Disease). 

Caregivers provided informed written consent, and oral assent was obtained from children 

seven years and older. The study protocol was approved by the Institutional Review Board at 

the University of Rochester.

The SB-TEAM program intervention includes two main components: the delivery of 

prescribed preventive medication in schools under the supervision of the school nurse and 

telemedicine visits at the school to provide ongoing assessment and adjustment of therapy as 

needed. Data for this analysis were drawn from a total of 324 baseline assessments 

conducted over three years (2012–2014; 78% participation rate), obtained during in-home, 

interviewer administered surveys with primary caregivers.

Assessment of Asthma Symptoms and Severity

We obtained information about the child’s asthma symptoms from standardized interviewer 

administered questionnaires completed with the child’s primary caregiver (the caregiver who 

spends the most time with the child). Caregivers were asked to report how often in a 14-day 
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period their child experienced daytime and nighttime symptoms and days requiring rescue 

medication use.[5] Since the majority of children included in this study (65%) were 

prescribed a preventive medication at the time of the screening assessment, we matched the 

caregiver’s report of symptom frequency to an assessment of asthma control (rather than a 

severity assessment) for this analysis. Level of asthma control was estimated based on 

NHLBI criteria,[13] with children classified as having either ‘not well controlled’ or ‘very 

poorly controlled’ asthma, depending on the frequency of symptoms reported. Children with 

well controlled symptoms were not included based on eligibility criteria for the SB-TEAM 

study.

Assessment of Weight Status

During the baseline assessment the child’s height and weight were measured using a 

stadiometer and standardized scale, respectively. Child age was also collected at the time of 

the baseline interview. BMI for the child was calculated using Centers for Disease Control 

and Prevention (CDC) standards for height and weight using the BMI-for-age growth chart 

based on gender.[19] Children’s BMI was categorized as normal weight (BMI <85th 

percentile), overweight (BMI ≥85th and <95th percentile) or obese (BMI ≥95th percentile).

Assessment of Physical Activity and Barriers to Activity

Physical activity was assessed at the baseline interview which occurred during the fall to 

early winter months. Caregivers were asked to report on their child’s physical activity, as 

well as barriers and limitations their child experienced to being physically active.

Caregivers were also asked to report the amount of physical activity their child participated 

in throughout the period of an average week. Questions included the number of minutes and 

days their child participated in physical activity. Minutes of physical activity were 

dichotomized based on national recommendations for ≥60 minutes per day.[20]

Caregivers reported their child’s physical activity limitations using questions from the 

Children’s Health Survey for Asthma (CHSA) scale, a standardized, five-point Likert scale 

ranging from 1 (totally limited) to 5 (not limited).[21] Caregivers were asked to rate how 

much their child was limited in the last two weeks from participating in activities because of 

their asthma. Activities included “sports or running outside”, “very strenuous activities such 

as running fast or playing hard”, and “mild activities, such as walking”. We dichotomized 

responses for ‘any limitation’ vs. ‘not limited’.

We assessed barriers to physical activity from questions regarding the social and built-

environment in which the child lived. Items included whether the child walked to/from 

school, whether there was recess at the child’s school, if they lived within walking distance 

to an outdoor play area, and whether there was a safe place for the child to play outdoors. 

We also explored minutes of ‘screen time’ including television viewing and computer use, 

and dichotomized responses to >2 hours/day based on national recommendations for 

maximum daily screen time.[22]

We included several child and caregiver demographics, including child age (continuous, and 

dichotomized at <5 years vs. ≥6 years), gender, race (white, black, other), ethnicity 
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(Hispanic vs. non-Hispanic), insurance type (Medicaid/Public insurance vs. Other), smoker 

in the home (yes vs. no), and prescribed a preventive medication (yes vs. no). We also 

included caregiver age (continuous) and education level (<high school vs. ≥high school).

Analyses

We performed analyses using SPSS version 22 (Statistical Product and Service Solutions 

22.0; SPSS Inc, Chicago, IL). Frequency analyses were used to provide descriptive data on 

the population, and to determine the prevalence of overweight and obese children within the 

sample.

We used chi-square and t-tests to compare levels of asthma symptom control with 

demographics and overweight/obese status. Bivariate and multivariate analyses were 

conducted to compare physical activity, limitations, and barriers to activity of children with 

‘not well controlled’ symptoms to children with ‘very poorly controlled’ symptoms. In 

multivariate analyses, we controlled for race, ethnicity, insurance, age and gender 

(determined a priori).

We also conducted a multivariate logistic regression analysis to explore the relationship 

between physical activity, limitations, and barriers, with overweight/obese status. Variables 

for physical activity limitations that had a p-value of <0.10 were considered for inclusion in 

this logistic regression, along with level of control, preventive medication use, and a priori 

demographic variables, to test for the independent association between limitation in physical 

activity with overweight status. Among the activity limitation items, the variable “limited 

during mild activities” (yes vs. no) (p-value <.001) was chosen for inclusion in the full 

logistic regression model under the assumption that children limited in even mild activity 

would also be limited in more strenuous activity.

RESULTS

The sample included 324 children (mean age 7.9 years); 60% were male, 59% were Black, 

31% Hispanic, and 69% were primarily insured by Medicaid (Table 1). Primary caregivers 

had a mean age of approximately 35 years, and 19% did not complete high school. Almost 

half (46%) of the children had a BMI greater than the 85%ile (15% overweight; 31% obese). 

Further, almost half of the children (46%) had symptoms indicating very poorly controlled 

asthma. Baseline demographics and overweight status did not differ by level of asthma 

control, with the exception that children with ‘not well controlled’ symptoms were older 

than those with ‘very poorly controlled’ symptoms (8.1 vs 7.6, p=.02).

According to caregivers, fewer than half of children participated in the recommended ≥1 

hour of physical activity per day (39%), and on average children only participated in 

physical activity 4.9 days per week (Table 2).

Across all measures of physical limitations, more caregivers of children with ‘very poorly 

controlled’ asthma symptoms reported limitations in physical activity, compared to 

caregivers of children with ‘not well controlled’ symptoms, even when controlling for 

demographics. In our adjusted models, significantly more children with ‘very poorly 
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controlled’ asthma experienced limitation in gym class (58% v. 43%, p = .013), during 

sports activities (71% v. 52%, p = .001), during strenuous activities (77% v. 59%, p = .001), 

and even during mild activities such as walking (28% v. 14%, p<.004). Further, more 

caregivers of children with ‘very poorly controlled’ asthma reported their child did not run a 

lot during recess (55% v. 34%, p = .003) compared to caregivers of children with milder 

symptoms.

Barriers to being physically active were also measured by caregiver report. Overall, the 

majority of caregivers reported that their child did not walk to/from school (85%), 38% 

reported that their child did not have recess at school, and 35% of caregivers reported that 

there was no safe place for their child to exercise. Additionally, 16% of caregivers reported 

that their family does not live within walking distance to outdoor play areas, and 57% 

reported that their children did not go to an outdoor play area at least one time per week. In 

addition, 34% of caregivers reported that their child viewed 2 or more hours of screen time 

per day. There were no significant differences in reported barriers to physical activity by 

asthma control group.

In a logistic regression analysis (Table 3), we found that children who were limited in mild 

physical activity had 2 times greater odds of being overweight or obese compared to those 

children who were not limited in mild physical activity, even when adjusted for asthma 

symptoms (adjusted OR 2.1; 95% CI; 1.2,3.8). Child age was also associated with 

overweight/obese, with a greater odds of being overweight as the child gets older (adjusted 

OR 2.5; 95% CI; 1.1,6.0).

DISCUSSION

In this sample of urban children with asthma, we observed a very high prevalence of 

overweight and obesity (46%). In fact, the prevalence of overweight status in our study 

sample was even higher than in the general population of urban children aged 3–10 years in 

Rochester, NY (Figure 1).[23] We found that physical activity was significantly limited 

among this group of children. Overall, caregivers reported that fewer than half of children 

participated in the recommended 1 or more hours of physical activity per day, and on 

average only participated in any physical activity 4.9 days per week. This suggests that 

urban children who suffer from asthma are not achieving even the minimum recommended 

levels of physical activity, neither daily nor weekly.[13, 18] These findings are consistent with 

prior literature demonstrating a higher prevalence of obesity in children with asthma,[6, 24] as 

well as lower levels of activity per day among children with moderate or severe persistent 

symptoms relative to children without asthma.[14]

We also found that, relative to children with more mild asthma symptoms, those with very 

poorly controlled symptoms experienced more limitation in gym class, during sports and 

strenuous activities, and even during mild activities. While we do not know if participation 

in gym was restricted by school officials because the child had asthma, or by the child or 

caregiver due to concerns about the child’s asthma symptoms, clearly more work is needed 

to promote school-based physical activity for these children. Appropriate education for 

families and for all school personnel can help to avoid misconceptions around asthma and 
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physical activity. Furthermore, ensuring that children with asthma have rescue medications 

available at school, and optimizing asthma control with guideline-based preventive measures 

is an important first step toward reducing physical activity limitations among this population 

of children.[16]

We also found more than a third of these young school children did not have any recess at 

school, despite evidence that school-based physical activity has documented benefits for 

overall overweight/obesity prevention as well as improved health of children with 

asthma.[13, 25] Interestingly, while the majority of caregivers reported living within walking 

distance of a playground or park, more than 1/3 reported that there is no safe place to 

exercise near their home and few children frequented outdoor play areas. Thus, in addition 

to activity limitation there are also environmental barriers to attaining physical activity. This 

highlights the need for further research about these barriers and what steps can be taken to 

overcome them. Understandably, safety is a concern in urban environments, and harsh 

weather conditions may also impact outdoor play in some locations particularly in the fall 

and winter months. Advocating for clean, well-lit and patrolled playgrounds as well as 

indoor play areas, and empowering parent volunteers and neighborhood watch organizations 

to supervise parks may help to address safe play areas in urban environments.[26, 27] Further, 

these environmental barriers further highlight the need for schools to ensure daily safe play 

for young urban school children, as this may be their only opportunity for physical activity.

The relationship between asthma and obesity is bi-directional,[6–8, 10]and both can impact 

participation in physical activity.[7–9, 14, 15] Our data show that asthmatic children with 

limitation in physical activity had a 2 times greater odds of being overweight or obese 

compared to asthmatic children with no limitation in physical activity. These findings 

contribute to current literature which shows that limitation in physical activity is related to 

obesity in asthmatic children.[6, 7]

There are some potential limitations to this study. First, the study population only includes 

children with poorly controlled asthma and therefore we are unable to make comparisons of 

activity level and weight status with children with less significant symptoms and children 

without asthma. Since the majority of children were prescribed a preventive medication at 

the time of enrollment, we were not able to assess the underlying severity of their disease, 

but rather focused on a symptom-based assessment of control. Importantly, though, only 

65% of the children enrolled in this study were prescribed a preventive asthma medication, 

which represents clear under treatment for large numbers of children.[15] There is a potential 

for over-diagnosing asthma among patients with obesity,[28–30] which could have influenced 

our study sample. Further, findings from this study can only be generalized to similar 

populations and school districts, however we would argue that this population is the most at-

risk, relative to non-asthmatic, higher income children, and in need of action around the area 

of focus. The cross-sectional nature of this study precludes us from making a causal 

association between the physical activity levels of children with persistent asthma and 

weight status. Further, we did not have an objective measure of physical activity and instead 

relied on caregiver report. While data collection was strengthened by structured interviewer-

led methods, there was a potential for caregivers to be subjected to social desirability bias 

and under report physical activity limitations.
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This study was strengthened by the large sample of more than 300 subjects and a high 

participation rate from the parent study. Additionally, we used an objective measure of 

height and weight to calculate BMI. Finally, the parent study used a community-based 

recruitment strategy, thus the population represents a broad group of children with asthma 

from an urban, inner-city setting.

The relationship between asthma and obesity is complex. Limitations in activity 

participation and barriers to physical activity among children with poorly controlled asthma 

present significant challenges for the prevention of unhealthy weight gain and promotion of 

optimal asthma control. Solutions will likely require a multifaceted approach with healthcare 

systems, schools, and communities working together to ensure delivery of guideline-based 

preventive asthma treatment, reduce misconceptions, and eliminate barriers in order to 

promote full participation in activity.
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Figure 1. 
Weight Status among Urban Children with Asthma Compared to Rochester City Children
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Table 1

Baseline Demographics and Other Characteristics

Variable, N (%) Overall N=324 Not Well Controlled 
Symptoms N=173

Very Poorly Controlled 
Symptoms N=151 p-value

Child gender (Male) 195 (60%) 99 (58%) 96 (64%) 0.305

Child age, mean (SD) 7.9 (1.7) 8.1 (1.6) 7.6 (1.8) 0.020

Race (Black) 191 (59%) 101 (58%) 90 (60%) 0.945

Ethnicity (Hispanic) 101 (31%) 57 (33%) 44 (29%) 0.473

Medicaid insurance 224 (69%) 117 (68%) 107 (71%) 0.549

Overweight (≥85th percentile) 142 (46%) 76 (46%) 66 (46%) 0.909

 Overweight (≥85-95th percentile) 46 (15%) 21 (13%) 25 (18%) 0.425

 Obese (≥95th percentile) 96 (31%) 55 (33%) 41 (29%)

Caregiver education <High school 63 (19%) 35 (20%) 28 (18%) 0.779

Parent age, mean (SD) 35.0 (8.4) 34.7 (8.4) 34.8 (8.4) 0.874

Smokers in Home (Yes) 156 (48%) 82 (47%) 74 (49%) 0.824

Preventive Medication Prescribed (Yes) 211 (65%) 109 (63%) 102 (68%) 0.415

Ann Allergy Asthma Immunol. Author manuscript; available in PMC 2018 April 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Holderness et al. Page 12

Table 2

Activity Level, Limitations and Barriers Among Urban Children with Persistent Asthma

Variable, N (%) Overall N=324 Not Well Controlled 
Symptoms N=173

Very Poorly 
Controlled 
Symptoms N=151

Adjusted P-value

Physical Activity Levels

Total minutes of activity (≥1 hour) 121 (39%) 71 (42%) 50 (34%) 0.125

Does not participate in gym 22 (7%) 8 (5%) 14 (9%) 0.152

Number of days of activity/week, mean (SD) 4.9 (2.0) 4.9 (2.0) 4.8 (2.1) 0.397

Limitation of Physical Activity

Limited during gym activities 161 (50%) 75 (43%) 86 (58%) 0.013

Limited during sports activities 196 (61%) 89 (52%) 107 (71%) 0.001

Limited during strenuous activities 218 (67%) 102 (59%) 116 (77%) 0.001

Limited during mild activities 68 (21%) 25 (14%) 43 (28%) 0.004

Does not run a lot at recess 86 (44%) 35 (34%) 51 (55%) 0.003

Physical Activity Barriers

Do not walk to/from school 266 (85%) 141 (84%) 125 (86%) 0.700

Do not have recess at school 119 (38%) 65 (39%) 54 (37%) 0.820

No safe place to exercise 113 (35%) 61 (35%) 52 (34%) 0.943

Do not live within walking distance to outdoor 
play area

51 (16%) 30 (17%) 21 (14%) 0.334

Does not go to outdoor play area 1x per week 155 (57%) 86 (61%) 69 (53%) 0.237

Screen time ≥2 hours 110 (34%) 64 (37%) 46 (31%) 0.259

Adjusted for race, ethnicity, insurance, age and gender

Ann Allergy Asthma Immunol. Author manuscript; available in PMC 2018 April 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Holderness et al. Page 13

Table 3

Factors Associated with Overweight Status in Multivariate Logistic Regression

Variable OR 95% CI P-value

Age

 <5 years 1.0 - -

 ≥6 years 2.5 (1.0, 6.0) 0.04

Race

 White 1.0 - -

 Black 1.1 (0.4, 2.9) 0.80

 Other/Mixed 1.2 (0.4, 3.3) 0.75

Ethnicity

 Hispanic 0.8 (0.3, 1.7) 0.49

 Non-Hispanic 1.0 - -

Insurance

 Medicaid Insurance 0.8 (0.5, 1.4) 0.47

 Non-Medicaid Insurance 1.0 - -

Child gender

 Female 1.0 - -

 Male 1.1 (0.7, 1.8) 0.58

Activity Limitation

 Limited in mild activities 2.1 (1.2, 3.9) 0.01

 Not limited in mild activities 1.0 - -

Preventive Medication Use

 Yes, medication use 0.9 (0.6, 1.6) 0.93

 No, medication use 1.0 - -

Symptom Control

 Not Well Controlled 1.0 - -

 Very Poorly Controlled 0.9 (0.6, 1.5) 0.74

CI, confidence interval; OR, odds ratio;
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