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Dyspnea in overweight children: Is it asthma?
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In a Dutch birth cohort study published in this issue of the Jour-
nal,1 children had an increased risk of bronchial hyperresponsive-
ness or dyspnea at age 8 years if they had a high body mass index
(BMI) at 6 to 7 years of age with or without increased BMI at an
earlier age. Taking advantage of the longitudinal nature of their
study of 3,756 children, the authors also report the encouraging
finding that children who had a high BMI at a young age but
whose BMI returned to normal did not have increased risk either
of bronchial hyperresponsiveness or dyspnea. As always, extrap-
olation from an observational study to early-life interventions
should be done cautiously. It is not known whether children
whose BMI decreases without any known deliberate intervention
are the subset of children who might benefit from BMI screening
or from weight-reduction programs. Programs for screening and
early intervention in obesity abound, but further prospective eval-
uation of their success in reducing weight and obesity-associated
respiratory symptoms is needed.2

But what does overweight-associated dyspnea signify in the
children from this birth cohort, and is dyspnea a symptom of
asthma, as the investigators suggest? Mouse model data suggest
that obesity can lead to bronchial hyperresponsiveness.3 Airway
narrowing can occur through obesity-associated lung and tidal vol-
ume reduction, low-grade systemic inflammation, or obesity-re-
lated changes in adipose-derived hormones, including leptin and
adiponectin. Nevertheless, studies of adults in which data suggest
that asthma might be overdiagnosed in obese adults with dyspnea
are accumulating. Misdiagnosis of asthma can result in inappropri-
ate prescription of short-acting bronchodilators or corticosteroids
in persons who are short of breath for obesity-related dyspnea
that does not represent reversible airway obstruction. In a study
of 16,171 participants (�17 years of age) from the Third National
Health and Nutrition Examination Survey, the highest BMI quin-
tile (ie, the most obese participants) was associated with the great-
est risk of self-reported asthma, bronchodilator use, and dyspnea
with exertion (odds ratio, 2.66; 95% CI, 2.35-3.00).4 The highest
BMI quintile, however, had the lowest risk for significant airflow
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obstruction defined as percent predicted FEV1 of less than 80%.4

A Canadian study demonstrated no objective evidence for asthma
in a third of 540 adults with doctor-diagnosed asthma, regardless
of whether they were obese.5 In a small study of 18 obese African
American women with dyspnea and a doctor’s diagnosis of
asthma, only 1 demonstrated airway reversibility, and only 8 of
18 demonstrated methacholine responsiveness.6

Despite its potential lack of specificity in predicting reversible
airway obstruction, dyspnea has been considered a possible
asthma symptom not only by Scholtens et al1 but others as well.
In fact, the National Heart, Lung, and Blood Institute 2007 asthma
guidelines7 recommend consideration of a diagnosis of asthma
and performance of spirometry if there is a history of recurrent
difficulty in breathing or recurrent chest tightness, even without
a history of wheeze. However, the use of a history of difficulty
in breathing or ‘‘dyspnea’’ in the epidemiologic diagnosis of
asthma can be problematic, particularly in the epidemiologic
study of children, when one is relying on parental interpretation
of the perceptions of the child. A symptom, particularly dyspnea,
in its purest form is a sensation reported by an individual; the sen-
sation might be uncomfortable, and the term ‘‘symptom’’ con-
notes that the individual has interpreted the sensation as
abnormal.8 Only the individual experiencing the sensation can
say that it is definitely present. Seven-year-old children can, of
course, report symptoms of chest tightness or shortness of breath
to their parents, but evaluation of the symptom of dyspnea in
young nonverbal children is more questionable. Physicians
rightly rely on parents to report whether infants or toddlers are
in general distress or are ‘‘not themselves.’’ However, for younger
nonverbal children, parental report of physical signs (eg, in-
creased respiratory rate, wheeze, and use of accessory muscles
of ventilation) is likely to be more reliable than report of a specific
symptom, such as dyspnea.

Definition of asthma through the reporting of the prescription
of inhaled corticosteroids for respiratory or lung problems can
also be problematic. Because the prevalence of asthma is high in
children and young adults and the side effects of inhaled
bronchodilators and inhaled steroids in the short-term are rela-
tively few, a therapeutic trial of these medications is commonly
used in young persons with respiratory complaints. Nevertheless,
formal testing of these individuals frequently demonstrates the
absence of asthma.5,9

Dyspnea, or breathing discomfort, is a complex symptom
comprising multiple qualitatively distinct sensations,8 which
might provide insight into the underlying physiologic abnormal-
ities producing the sensation.10-12 The dyspnea of asthma might
be the consequence of stimulation of pulmonary receptors
(caused by inflammation or bronchoconstriction) manifesting as
a sensation of ‘‘chest tightness,’’13-15 increased work or effort of
breathing caused by increased airway resistance,13,15 or a sensa-
tion of air hunger or an inability to get a deep breath, which might
reflect hyperinflation.16
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In contrast to the qualities of dyspnea associated with asthma,
cardiovascular deconditioning produces dyspnea characterized
as ‘‘breathing heavy,’’ ‘‘gasping,’’ and ‘‘breathing more.’’12 Obese
individuals might experience dyspnea caused by poor cardiovas-
cular fitness (often resulting from a sedentary lifestyle), reduced
compliance of the chest wall, increased airways resistance from
narrowing of airways caused by the weight of the chest wall (par-
ticularly during exhalation), and hypoxemia caused by ventila-
tion-perfusion mismatch resulting from atelectasis at the lung
bases. Even patients with documented asthma might misconstrue
dyspnea caused by poor fitness as exercise-induced asthma. Using
formal cardiopulmonary exercise testing, Garfinkel et al17 dem-
onstrated that individuals with asthma who believed they were
limited by exercise-induced asthma were, in fact, experiencing
poor fitness. Studies in children and young adults have shown
that patients with asthma often are less physically fit than their
peers.18,19

Given these data, one might ask whether asthma is leading to a
sedentary existence and causing a high BMI rather than whether
obesity is causing asthma. The failure of Scholtens et al1 to find a
significant relationship between BMI and wheeze, BMI and in-
haled corticosteroids, and BMI and rest dyspnea might support
the hypothesis that the dyspnea being reported was primarily
caused by factors other than asthma. The observation that children
whose BMIs normalized no longer had an increased risk of dysp-
nea at age 8 years is consistent with the hypothesis that obesity,
cardiovascular deconditioning, or both was the cause of their
respiratory discomfort.

The cross-sectional relationship of high BMI at age 6 to 7 years
with bronchial hyperresponsiveness at age 8 years is supportive of
an association of obesity with asthma, but the directionality of the
relationship remains uncertain, given the absence of strong
evidence of a relationship of early-life increase of BMI with
bronchial hyperresponsiveness at age 8 years. In the final analysis
there are still many questions to be answered about the relation-
ship between obesity and asthma. Future studies that focus on the
prevalence of dyspnea in large populations would be well served
by asking more explicit questions about the quality of the dyspnea
experienced.
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