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Climate Change,
Allergies, and Asthma

To the Editor:

C limate change, if present, is associated
with atmospheric warming—so-called

“global warming”—as well as volatility in
weather patterns, leading to more severe
winters at a given latitude (since cold air
typically further north in latitude is pushed
south) and hotter summer months, when
the earth is closer to the sun.1 Hot weather
generates more pollen from plants.2 Cold
weather is associated with asthma emer-
gency department visits in New York City.3

More pollen causes more disease, not only
allergically induced, but also nonallergic,
since ragweed, for example, produced more
reactive oxygen species (ROS), so it may
produce inflammation, leading to upper and
lower respiratory tract symptoms, even in
those persons without allergic asthma, rhini-
tis, or conjunctivitis.4 Clean Air Act en-
forcement may reduce sources of anthro-
pogenic heat.5

Does climate change have 2 poten-
tially deleterious effects on human health:
(1) prolonged and more severe pollen sea-
sons, leading to (2) worsened asthma and
allergies? If true, these downstream conse-
quences may pose significant risks in terms
of patient care costs, lost time from work,
morbidity, and possible mortality.

1. For the first question, supporting the pos-
sible concept of prolonged and more se-
vere pollen seasons from hot weather, the
duration of ragweed pollen season has
been increasing as a function of latitude
in North America—associated with de-
lay in first frost by 27 days and length-
ening of the frost-free period at latitudes
above 44◦N since 1995.2 In Turkey, daily
mean temperature and levels of sunshine
are associated with more severe pollen
counts.6

2. Our research group determined that
for the latter question—cold weather
and asthma—atmospheric temperature
indeed impacts New York City asthma
emergency department visits. Tempera-
ture data were recorded in Central Park
from 2000 to 2007. Particulate matter
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(PM2.5) air pollution data, the concen-
tration of 2.5 micron-sized particles per
cubic meter of air were collected from
the Bronx, Queens, and Manhattan from
2006 to 2009. Pollen counts were mea-
sured in Brooklyn in 2008. We obtained
New York City asthma emergency de-
partment visit data from NYC.GOV from
2000 to 2007. Relations among these
data were determined on the basis of cor-
relation coefficients. There was a reverse
relationship between asthma indicators
and temperature, that is, extremely low
temperature was associated with higher
asthma discharge rates in the Bronx.3

3. Does more pollen cause more disease?
Ragweed, known as Artemisia species,
pollen represents a major cause of al-
lergy in Central Europe. Variations in
the pollen season, the influence of cli-
mate variables and the prevalence of
pollinosis to it, were analyzed in Poz-
nan, in western Poland between 1995
and 2004. The Artemisia species pollen
season grew longer because of a clear
advance in the starting day and only
a slightly earlier end point; the peak
day also came slightly earlier. Temper-
ature was directly correlated with daily
Artemisia species pollen levels; rela-
tive humidity was inversely correlated.
Twelve percent of patients had a posi-
tive skin-prick test reaction to Artemisia
species. Their symptoms were rhinitis
and conjunctivitis (15%), atopic der-
matitis (15%), chronic urticaria (14.3%),
bronchial asthma (2.4%), and facial
and disseminated dermatitis (1.3%). El-
evated specific IgE concentrations were
detected in the sera of 10.1% of pa-
tients. Pollen season intensity was also
found to be highly influenced by rain-
fall in the previous weeks. Trends toward
earlier season starts and longer duration,
possibly caused by climate change, may
have had an impact on this allergic Polish
population.4

Another study relates geo-climate
effects on asthma and allergic dis-
eases in adults in Turkey (PARFAIT
study). Evaluation of 25,843 question-
naires from parents of 25,843 primary
schoolchildren in 14 cities indicated that
mean annual temperature was signifi-
cantly associated with the prevalence
of asthma and wheezing in both gen-
ders. Eczema and temperature were as-
sociated in female subjects. Asthma in
women was associated with mean annual

humidity in the air. Annual number of days
with snow was associated with wheezing.7

4. Is there an additional effect of nonaller-
genic air pollution acting in concert with
aeroallergens?

Ragweed has physicochemical prop-
erties to release ROS to cause disease, so
that a 2 hit hypothesis may come into play.
For those not sensitized, ROS may play
a role; for those with allergies, ROS plus
IgE-mediated disease would enhance the
inflammation.8

Changes in production, dispersion,
and allergen content of pollen and spores,
both region- and species-specific may have
been influenced by urban air pollutants in-
teracting directly with pollen.9

While the incidence of allergy
and asthma appears to be increasing
worldwide, residents of urban areas more
frequently experience these conditions
than rural dwellers. Outdoor air pollution
concentrations result from intense energy
consumption and exhaust emissions from
automobiles. Urban air pollution is a serious
public health hazard. Laboratory studies
have confirmed epidemiologic evidence that
air pollution adversely affects lung function
in patients with asthma. Damage to airway
mucous membranes and impaired mu-
cociliary clearance caused by air pollution
may facilitate access of inhaled allergens
to the immune cells in the airway, thus
promoting sensitization of the airway. Con-
sequently, a more severe allergic antibody
(immunoglobulin IgE-mediated) response
to aeroallergens and airway inflammation
could account for increasing prevalence of
allergic respiratory diseases in polluted ur-
ban areas. The most abundant components
of urban air pollution entail high levels
of vehicle traffic with airborne particulate
matter called PM10 and PM2.5, nitrogen
dioxide, and ozone.5 Diesel exhaust is
particularly troublesome, since it increases
the production of allergic IgE antibodies.10

If the earth’s temperature is
increasing—from fossil fuel combustion,
greenhouse gas emissions from energy
supply, transport, industry, and agriculture
—then climate change altering the concen-
tration and distribution of air pollutants,
and interfering with the seasonal presence
of allergenic pollens in the atmosphere, will
significantly prolong these periods.11

5. The Clean Air Act gives Americans
the opportunity to attenuate anthro-
pogenic climate change like industrial

Copyright © 2011 Lippincott Williams & Wilkins. Unauthorized reproduction of this article is prohibited.

JOEM � Volume 53, Number 12, December 2011 1353

http://joem.edmgr.com
http://www.joem.org


Letters to the Editor JOEM � Volume 53, Number 12, December 2011

air pollution, thereby alleviating a man-
made scourge of heat-induced increased
aeroallergen concentrations. I testified
before Congress about the need to fund
the EPA and the Clean Air Act, and in
this letter, I reaffirm my position.5

Anthony M. Szema, MD, FCCP,
FACAAI, FAAAAI, FACP

Assistant Professor of
Medicine and Surgery

Stony Brook University
School of Medicine

Stony Brook Allergy & Asthma
Stony Brook, New York
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Work Prognosis of
Complex Regional

Pain Syndrome
Type I: Multicenter
Retrospective Study
on the Determinants
and Time to Return

to Work

To the Editor:

C omplex regional pain syndrome type I
(CRPS I) is a persistent functional dis-

order of the control of microcirculation of
one or several joints by the autonomic ner-
vous system, usually secondary to trauma.1

This unpredictable disease2,3 is responsible
for disabling sequelae with an impact on
the patient’s ability to return to work,4 as
about 30% of the patients are unable to re-
turn to work. No published case series has
assessed the work prognosis of patients with
advanced CRPS I.4

We aimed to assess the medical and
work outcome of patients managed in one of
the occupational health centers in the Paris
region following CRPS I and to analyze the
factors associated with a favorable or unfa-
vorable prognosis.

This was a multicenter observational
study conducted in occupational health cen-
ters of the Paris region (Raymond Poincaré,
Cochin-Hôtel-Dieu and Fernand Widal pub-
lic hospitals, and the Centre Hospitalier In-
tercommunal de Créteil).

All patients, for whom the present-
ing complaint (principal or comorbidity)
was CRPS I, were included. Clinical cri-
teria used were described by Veldman et al
in 1993,5 considering that no consensus had
been reached concerning those described by
Bruehl et al and Galer et al.6–8

Data were extracted from their med-
ical charts for visits held between 2001 and
2006. Missing data were collected by means
of a patient telephone questionnaire (with
a maximum of three reminder calls to the
patient) or by calling their respective doctors
(attending physician or occupational health
physician).

Patients unable to answer the tele-
phone questionnaire (invalid telephone
number, poor comprehension, impaired
cognitive function), patients not in contact
with their doctors, and patients refusing to
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give their informed consent to participate
were excluded.

Several types of variables were in-
vestigated in the medical charts: sociode-
mographic variables (gender; age [in three
classes]; level of education), medical vari-
ables (site, upper limb versus lower limb;
clinical signs, treatments received and co-
morbidities [dyslipidemia, hyperuricemia,
diabetes, smoking habits]) and work vari-
ables (size of current company, a nonseden-
tary job [job involving walking]).

Two endpoints were considered: re-
turn to work at the time of the study and the
interval between the accident and return to
work. The association between the variables
studied and return to work was studied by
univariate (Fisher exact test) and multivari-
ate analyses (logistic model). In view of the
power of the study, only univariate analyses
were performed on the time to return to work
based on significant variables identified by
the logistic model (log-rank test).

In 6 years, 55 subjects were selected
(six patients without CRPS I were not in-
cluded), and no patients were excluded. A
total of 22 men and 33 women with a mean
age of 48 years (range: 24–64 years) par-
ticipated in this study. Return to work was
observed in 68% of the patients of this
population.

The upper limb was affected signifi-
cantly more frequently, especially the wrist
(78%). Edema was the most specific pos-
itive clinical sign (Table). The treatments
most often prescribed were analgesics and
physiotherapy (66% of the patients who took
this treatment returned to work).

On univariate analysis, criteria pre-
dictive of return to work were young age,
a sedentary job, upper limb involvement,
high level of education probably allowing a
change of job more adapted to the patient’s
disability or a more sedentary job, and early
introduction of analgesic treatment associ-
ated with physiotherapy (Table).

Lower limb involvement was signif-
icantly negatively correlated with return to
work after adjustment for age, gender, sec-
tor of activity, and level of education. The
average time to return to work of 14.8
months ( ± 11.5, 9 missing data) was also
significantly longer for patients with lower
limb involvement.

The results of the descriptive analy-
sis of this population in terms of return to
work are consistent with the rare data of the
literature on this subject, despite the small
number of subjects. The occupational health
centers only see patients presenting diagnos-
tic difficulties of work-related diseases and
problems concerning maintenance of em-
ployment and they therefore tend to overes-
timate the medical and social severity of the
lesions observed. However, perfectly com-
parable data concerning return to work were
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