
The Effects of Temperature on
Lung Function

To the Editor:
We read with great interest the extremely

informative and well-written paper recently
published in this Journal by Cid-Juárez and
colleagues,1 in which the authors suggest
that inspiratory capacity in healthy people
at 2,240 m above sea level was higher than
that of previous reports in European and
Latin-American subjects of the same height,
sex, and age who were at sea level. Their
study provided robust reference values for
persons who live at a moderate altitude. In
the univariate analysis, height, weight, body
mass index, and body surface area proved
to be significantly associated with inspira-
tory capacity, whereas age, height, weight,
and body surface area were significantly as-
sociated with vital capacity.

Although various baseline characteristics
were considered in their study, the influ-
ence of temperature was not. However, it is
well known that a decrease in ambient tem-
perature is associated with decline in lung
function.2,3 Lungs are open to the environ-
ment and are susceptible to cold air stimu-
lation. Clinical studies suggest that inhaled
cold air causes pathophysiological responses
such as vasoconstriction in the respiratory
tract mucosa, which may contribute to cold-
related respiratory diseases.4 Exposure to
cold temperatures is an important public
health concern, particularly for those with
cardiorespiratory diseases.5 In addition,
Mann et al6 found that increases in ambient
temperature during the summer were asso-
ciated with reduced peak expiratory flow

and increased frequency of respiratory tract
infection. A cohort study in the United States
reported that warmer temperatures were as-
sociated with lower FEV1 values in subjects
with cystic fibrosis.7 Hales et al8 found that
warmer temperatures were associated with
increased prevalence of asthma in adults.
Similar findingshavebeenreported thateach
5°C higher previous-week temperature was
associated with a 20 mL lower FEV1.9 There
was significant effect modification by sea-
son: negative associations of temperature
and lung function were present in winter
and spring only. Negative associations be-
tween the previous day’s fine particulate
matter and lung function were present dur-
ing unseasonably warm days but not during
unseasonably cool days. The authors spec-
ulated that temperature-related differences
in lung function may be explained by be-
havioral changes on relatively warm days,
which may increase outdoor exposures.9

Therefore, temperature should be controlled
for studies in which lung function is mea-
sured. We are surprised that this potentially
important confounder was not considered,
despite the known change in temperature
with increasing altitude. Ambient conditions
when lung function values were taken are
not described in more detail in the study by
Cid-Juárez and colleagues.1 Thus, depend-
ing on local conditions, such as altitude,
weather, and time of day, and whether mea-
surements were taken indoors or outdoors,
a broad range of temperatures are conceiv-
able. Accurately measuring lung function,
at any temperature, is of great importance
for studies of inspiratory capacity and vital
capacity.

In our opinion, the inclusion of ambient
temperature would have added value to the
authors’ research. If these data had been
recorded, it would be of utmost interest to
consider this factor in the univariate analy-
sis to evaluate the potential contribution to
lung function. Such knowledge would not
only reinforce the clinical relevance of tem-
perature effects on lung function but also
enable preventive recommendations.
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