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Is physical activity anti-inflammatory on
the airways?
Donald A Mahler
......................................................................................

Further evidence that physical activity may prevent or modify airway
inflammation

I

n this issue of Thorax (see p 403),
Shaaban and colleagues1 report an
inverse relationship between weekly
exercise and bronchial hyperresponsiveness (BHR) in 5518 adults. Participants
answered questionnaires on whether
‘‘they usually exercised so much that they
got out of breath or sweaty’’ in order to
estimate weekly frequency and duration
of physical activity. Although this methodology may be difficult to validate, selfreport questionnaires are used routinely
to obtain information in epidemiological
studies. These findings are consistent
with the results of two previous studies:
Rasmussen and coworkers2 found that
decreased physical fitness in childhood
was significantly correlated with the
development of adolescent asthma over
a 10 year period, and Huovinen et al3
showed in a 17 year study of 262 twins
that the twin who participated in exercise
conditioning had a decreased risk of
asthma.
An interesting question to arise from
the findings of this study is ‘‘What is the
cause-effect relationship?’’ The authors
propose that ‘‘even modest physical activity can have a beneficial effect on BHR’’.
One mechanism that Shaaban et al considered was that deep inspirations with
physical activities may be bronchoprotective.1 However, Skloot and colleagues4
showed that deep inspirations had no
effect on methacholine-induced bronchoconstriction in asthmatic subjects. In
addition, Fish et al5 reported that induced
bronchoconstriction
was
transiently
reduced or abolished with a deep inspiration in non-asthmatic subjects, but this
effect was minimal in those with asthma.
Despite increased tidal volumes (ie, deeper inspirations) that occur with physical
activity, exercise may cause acute bronchoconstriction in those with BHR and with
asthma.6 7
I therefore believe that their alternative
explanation is more plausible. As BHR is
characterised by the presence of airway
inflammation, Shaaban and colleagues
suggest that physical activity may exert
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an anti-inflammatory effect on the airways. This hypothesis is based on two
associations: (1) regular physical activity
reduces systemic inflammation, as measured by various markers of inflammation
including C-reactive protein (CRP);8 9 and
(2) increased CRP levels are independently associated with more frequent
BHR.10 Further support is provided by
Aronson and colleagues11 who found a
strong inverse relationship between CRP
levels and quartiles of forced expiratory
volume in 1 s in 1131 subjects without
pulmonary disease. Aronson et al11 proposed that systemic inflammation may be
linked to early perturbations of pulmonary function.
Another possibility is that individuals
with BHR are inactive in order to minimise or avoid respiratory symptoms,
particularly breathlessness, cough and/or
wheezing. The prevalence of exerciseinduced symptoms in individuals with
asthma, a disease characterised by BHR,
ranges from 40% to 90%.6 Certainly, many
patients with airway disease (asthma or
chronic obstructive pulmonary disease)
acknowledge, upon questioning, that
their sedentary lifestyle is due in large
part to the desire to prevent the unpleasant experience of breathing difficulty. It
is possible that some individuals with
BHR share this same attitude or concern.
Shaaban and colleagues considered this
possibility and found similar results after
excluding 127 subjects who reported that
they avoided exercise because of wheezing or asthma. However, elimination of
only 4.6% of the population would probably have a very small impact on the
overall results.
Whether physical activity provides an
anti-inflammatory effect on inflamed airways and alters BHR is an intriguing
proposition. The results of the study by
Shaaban and colleagues add to the
indirect evidence that physical activity
may prevent or modify airway inflammation. However, the magnitude of this
effect may be modest and may only be
detected in individuals with BHR and/or

mild asthma. Certainly, anti-inflammatory treatment is standard care for persistent asthma.7 In addition, fish oil
supplementation has been shown to
suppress exercise-induced bronchoconstriction; Mickleborough and colleaproposed
that
this
gues12 13
bronchoprotective effect may be attributed to the anti-inflammatory properties of
fish oil. Although additional studies are
needed, a randomised controlled trial
with physical activity as the intervention
and markers of airway inflammation
together with prevention or modification
of BHR as outcomes is probably not
feasible or realistic.
Thorax 2007;62:376.
doi: 10.1136/thx.2006.074021
Correspondence to: Dr Donald A Mahler, Section
of Pulmonary and Critical Care Medicine,
Dartmouth-Hitchcock Medical Center, Lebanon,
New Hampshire 03756-0001, USA; Donald.a.
mahler@hitchcock.org

REFERENCES
1 Shaaban R, Leynaert B, Soussan D, et al. Physical
activity and bronchial hyperresponsiveness:
European Community Respiratory Health Survey II.
Thorax 2007;62:403–10.
2 Rasmussen F, Lambrechtsen J, Siersted HC,
Hansen HS, Hansen NC. Low physical fitness in
childhood is associated with the development of
asthma in young adulthood: the Odense
Schoolchild Study. Eur Respir J 2000;16:866–70.
3 Huovinen E, Kaprio J, Laitinen LA, Koskenvuo M.
Social predictors of adult asthma: a co-twin casecontrol study. Thorax 2001;56:234–6.
4 Skloot G, Permutt S, Togias A. Airway
hyperresponsiveness in asthma: a problem of
limited smooth muscle relaxation with inspiration.
J Clin Invest 1995;96:2393–403.
5 Fish JE, Ankin MG, Kelly JF, et al. Regulation of
bronchomotor tone by lung inflation in asthmatic
and nonasthmatic subjects. J Appl Physiol
1981;50:1079–86.
6 McFadden ER Jr, Gilbert IA. Exercise-induced
asthma. N Engl J Med 1994;330:1362–7.
7 National Asthma Education and Prevention
Program. Expert Panel Report. Guidelines for the
diagnosis and management of asthma. Update on
selected topics: 2002, J Allergy Clin Immunol
2002;110(5 Suppl):S141–219.
8 Abramson JL, Vaccarino V. Relationship
between physical activity and inflammation
among apparently healthy middle-aged and
older US adults. Arch Intern Med
2002;162:1286–92.
9 Geffken DF, Cushman M, Burke GL, et al.
Association between physical activity and markers
of inflammation in a healthy elderly population.
Am J Epidemiol 2001;153:242–50.
10 Kony S, Zureik M, Driss F, et al. Association of
bronchial hyperresponsiveness and lung function
with C-reactive protein (CRP): a population based
study. Thorax 2004;59:892–6.
11 Aronson D, Roterman I, Yigla M, et al. Inverse
association between pulmonary function and
C-reactive protein in apparently healthy
subjects. Am J Respir Crit Care Med
2006;174:626–32.
12 Mickleborough TD, Murray RL, Ionescu AA, et al.
Fish oil supplementation reduces severity of
exercise-induced bronchoconstriction in elite
athletes. Am J Respir Crit Care Med
2003;168:1181–9.
13 Mickleborough TD, Lindley MR, Ionescu AA, et al.
Protective effect of fish oil supplementation on
exercise-induced bronchoconstriction in asthma.
Chest 2006;129:39–49.

Thorax: first published as 10.1136/thx.2006.074021 on 27 April 2007. Downloaded from http://thorax.bmj.com/ on December 5, 2020 by guest. Protected by copyright.

Physical activity and airway inflammation

