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Objective: The objective of this study was to investigate the linkage
between asthma and chemical hypersensitivity. Methods: The authors
conducted a population study with a random sample of 1057 geograph-
ically weighted cases to determine the prevalence of both asthma and
chemical hypersensitivity in the American population and to explore
their co-occurrence. Results: A total of 14.1% of the respondents
reported being diagnosed with asthma and 11.2% reported a hypersen-
sitivity to chemicals. Of those with asthma, 27.2% also reported being
hypersensitive to chemicals and 7.4% reported also being diagnosed
with multiple chemical sensitivities (MCS). Of those diagnosed with
MCS, 42% reported also being diagnosed with asthma. Additionally,
29.7% of those with asthma said air fresheners caused breathing
difficulties, and 37.2% found scented products irritating. Conclusions:
The results indicate that there is significant overlap between some forms
of asthma and chemical hypersensitivity. (J Occup Environ Med.
2005;47:518–522)

C oncern about the increasing occur-
rence of asthma in the American
population has stimulated research-
ers to investigate its linkage with
other conditions.1 Recent studies
have explored the possible associa-
tion of certain types of asthma with
chemical hypersensitivity.2 These
studies have suggested that chemical
hypersensitivity can be a symptom of
some forms of asthma.3

Acute chemical hypersensitivity
is typically considered a condition
distinct from asthma and is often
medically diagnosed as multiple
chemical sensitivities (MCS).4 It can
also be known as toxicant-induced
loss of tolerance or environmental
illness. MCS is characterized by ad-
verse reactions to common chemical
substances at levels that are normally
considered tolerable. Individuals
with MCS can find everyday prod-
ucts such as household cleaners,
fresh paint, perfume, synthetic build-
ing materials, new carpets, pesti-
cides, and other petrochemically
based commodities highly irritating.5

MCS is considered permanent, and
the primary way that sufferers can
prevent reactions is to completely
avoid all offensive materials. Al-
though the symptoms associated
with asthma typically include wheez-
ing and breathing difficulties, MCS
symptoms can include these asth-
matic reactions but also are charac-
terized by dizziness, eye burning,
headache, numbness, mental confu-
sion, and edema, in addition to respi-
ratory difficulties. MCS reactions,
which can range from mild to severe,
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result from exposures to even low
levels of the irritating substances.6

Research indicates that MCS ex-
hibits a two-step process. The first
step, initiation, is when the hypersen-
sitivity first develops. Initiation can
result from a single high-level expo-
sure to a particular toxic agent, or it
can emerge after chronic exposure to
one or more toxic substances, even at
low levels. The second step in MCS
is triggering, which occurs after the
original sensitization. It is character-
ized by adverse physical reactions
that are a result of an exposure. Once
the hypersensitivity has developed,
symptoms can be triggered by an
exposure to a wide range of offen-
sive substances even at very low
levels.

Studies that report a potential link-
age between asthma and MCS sug-
gest that co-occurrence is only
present with certain types of asthma.
Asthma has numerous phenotypes
based on age of onset, etiology, and
characteristics.7 Adult-onset asthma
is frequently the product of expo-
sures to toxic materials in the work-
place,8 and there is also suspicion
that exposures to toxins can promote
some types of childhood asthma.9

Adult-onset asthma has two catego-
ries: occupational asthma and work-
aggravated asthma.10 Occupational
asthma originates from workplace
exposures to toxic substances. Work-
aggravated asthma is a preexisting
condition that is only aggravated by
irritants at work. Occupational
asthma is further divided into cate-
gories based on how rapidly the con-
dition emerges. Occupational asthma
can be either “with latency” or
“without latency.” Occupational
asthma with latency develops over
time when continued exposure to a
toxic substance creates allergic sen-
sitization, whereas asthma without
latency occurs immediately after a
single massive toxic inhalation.11

Reactive airways dysfunction syn-
drome (RADS), a condition identi-
fied in 1985, which can also be
termed irritant-induced asthma,12 is a
subset of occupational asthma with-

out latency.13 RADS is a persistent,
airways hyperresponsiveness that oc-
curs after a single high-level toxic
exposure. RADS is considered a per-
manent condition,14 and once sensi-
tized, individuals with it negatively
react to much lower levels of the
irritating substance.

RADS sufferers frequently exhibit
chemical hypersensitivity, which has
led some researchers to conclude that
RADS and MCS are overlapping dis-
orders.15 Apparent similarities be-
tween MCS and RADS provided the
impetus for a study using animal
models, which found that asthma and
MCS have common etiologies and
characteristics.16 An additional
study, which focused primarily on
symptomatology, indicated that spe-
cific forms of asthma and MCS have
similar dynamics, which frequently
overlap.17 Thus, it is becoming evi-
dent that MCS has mechanisms and
etiologic commonalities with at least
some types of asthma.

The increasing evidence that
chemical hypersensitivity is a symp-
tom of some categories of asthma
needs to be confirmed by epidemio-
logic research. Currently, there are
no population studies of the co-
occurrence of asthma and chemical
hypersensitivity or of asthma and the
medical diagnosis of MCS. There
have been prevalence studies, how-
ever, of chemical hypersensitivity
and the medical diagnosis of MCS in
the American population, and sepa-
rate epidemiologic research on
asthma.

Multiple Chemical
Sensitivity Prevalence

The national prevalence of chem-
ical hypersensitivity and the medical
diagnosis of MCS have not yet been
definitively established. Several re-
gional epidemiologic studies that in-
vestigated chemical hypersensitivity
have also been conducted. Before
these studies, the National Academy
of Sciences estimated that up to 15%
of the American population could
experience some degree of hypersen-

sitivity to common chemicals.18 The
California Department of Health Ser-
vices found a MCS prevalence in
California of 15.9% (n � 4046),19

whereas similar studies in the At-
lanta, Georgia, metropolitan area and
the state of New Mexico found rates
of 12.6% (n � 1579)20 and 16%
(n � 1813), respectively.21 These
three studies used accepted epidemi-
ologic methodology with randomly
derived samples. Other published
studies that attempted to determine
the prevalence of chemical hypersen-
sitivity have used anecdotal evi-
dence, nonrandomly or self-selected
subjects, or a much broader defini-
tion of hypersensitivity, producing a
wide range of findings. A study that
relied exclusively on conversations
with medical personnel in clinical
settings estimated that between 2%
and 10% of the population experi-
ences chemical hypersensitivity.22

Two subsequent studies in Arizona
used self-selected subjects, young
adult college students, and elderly
persons, and determined that approx-
imately 15% (n � 809) of the
younger group23 and more than 37%
(n � 160) of the elderly group24

reported hypersensitivity to chemi-
cals. A population survey in rural
North Carolina, using a broader def-
inition of chemical hypersensitivity
that did not distinguish between an
aversion to harsh chemical odors and
true hyperreactiveness, found a rate
of 33% (n � 1027).25

Asthma Prevalence
Asthma affects 5% to 10% of the

world’s population, and some studies
estimate that up to 15% of the Amer-
ican population is affected.26 The
prevalence, morbidity, and mortality
for adults increased substantially in
the United States from 1980 to 1999,
and the annual rates were higher for
certain racial/ethnic minority groups
than for Caucasians.27 In 2002, an
estimated 16 million American
adults reported experiencing asthma.
Adult asthma prevalence among ra-
cial/ethnic minority groups ranged
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from 3.1% to 14.5%, with 7.6% for
Caucasians.

There are numerous studies of the
prevalence of children with asthma
in the U.S. population, with self-
reported medically diagnosed asthma
for children between the ages of 6
and 14 years of age in rural Iowa, for
example, being 13.4%.28 Other stud-
ies, however, suggest that the preva-
lence for minority children may be
much higher. A study of the home-
less in New York found that 26.9%
of the children in the survey had a
prior physician diagnosis of asthma
but, basing a projection on reported
symptoms, speculated that a preva-
lence of 39.8% was more likely.29

Materials and Methods
This study uses a national popula-

tion survey to investigate the sepa-
rate prevalence of asthma, chemical
hypersensitivity, and also the medi-
cal diagnosis of MCS. It then ex-
plores the co-occurrence of asthma
with both chemical hypersensitivity
and the diagnosis of MCS. Addition-
ally, it investigates the extent that
respondents who report asthma also
display the symptoms characteristic
of MCS.

To assure a valid national sample,
cases were obtained by using random
digitally dialed phone numbers. The
numbers were derived from the con-
tinental United States and regionally
weighted to insure a representative
national sampling. The sample was
constructed to achieve a confidence
level of 95% with a confidence in-
terval of plus or minus 3%. Probabil-
ity formulas indicate that a sample
would need to contain 1067 cases to
obtain this desired confidence level
and interval.30 This study used 1054
cases which created an acceptable
3.02 interval.

The questionnaire used as the re-
search instrument initially asked re-
spondents if they had been medically
diagnosed with asthma. It also asked
if they had been diagnosed with
MCS. A question on MCS symptom-
atic characteristics, which replicated
the wording used in several of the

antecedent regional population stud-
ies, was also included to facilitate
validity evaluations.

Two additional questions were
asked to further probe the potential
linkage between asthma and MCS.
MCS sufferers frequently report that
commercial, home air fresheners are
major irritants. Their effect on asth-
matics with MCS has never been
examined. A recent study found that
specific types of air fresheners react
with ozone in ambient indoor air to
produce formaldehyde,31 a known
irritant both for individuals with
MCS and for occupational asthma
sufferers. Consequently, the entire
sample was asked if air fresheners
were bothersome. Positive responses
were crosstabulated with reported
asthma. The first question asked if
respondents felt that air fresheners
caused them breathing difficulties,
whereas the second question asked if
the respondents found scented prod-
ucts on other people irritating or
appealing.

To ensure reliability, the question-
naire was administered to four differ-
ent seasonal cohorts. Data for the
four cohorts were obtained in the
spring of 2002, summer of 2002, fall
of 2002, and winter/spring of 2003,
respectively. The number of cases in
each seasonal cohort varied some-
what, but the rates of a positive
response to the key chemical hyper-
sensitivity question in each cohort
(10.16%, 10.36%, 11.4%, 16%) were
all within the desired confidence
interval.

Results
After the data from each cohort

were assessed and deemed statisti-

cally congruent with the others, the
data from all four cohorts were
aggregated to produce cumulative
averages. The aggregate data
showed that 14.1% of the respon-
dents report being medically diag-
nosed with asthma, and 2.5% report
being diagnosed with multiple
chemical sensitivities (Table 1).
Additionally, 11.2% of the sample
report hypersensitivity to common
chemicals.32 Of those with asthma,
27.2% also report being hypersen-
sitive to chemicals, and 7.4% re-
port also being diagnosed with
MCS (Table 2). This indicates that
individuals who report being diag-
nosed with asthma and also report
having hypersensitivity to chemical
make up 3.8% of the entire sample.
Of those diagnosed with MCS,
however, 42% report also being
diagnosed with asthma.

When respondents who reported
asthma were asked if air fresheners
made it difficult to breathe (a com-
mon symptom of MCS), 29.7% said
yes. Additionally, 37.2% of those
who report asthma said that they find
scented products irritating (also a
common MCS symptom).

The demographic characteristics
of respondents who report asthma
conform to those of the respondents
who report chemical hypersensitiv-
ity, with the exception of a gender
distribution variance. There is a fe-
male bias in the entire sample
(38.8% male, 61.2% female). The
gender distribution of those who re-
port asthma parallels the sample
(39.5% male, 60.5% female); how-
ever, there is a greater distribution of
females reporting chemical hyper-

TABLE 1
Prevalence of Asthma Diagnosis, Chemical Hypersensitivity, and Multiple
Chemical Sensitivity (MCS) Diagnosis

Yes No Don’t Know Decline

Percent (no.) Percent (no.) Percent (no.) Percent (no.)

Asthma diagnosis 14.1 (148) 85.7 (902) 0.3 (3) 0 (0)
Hypersensitive to

chemicals
11.2 (117) 85.9 (899) 2.6 (27) 0.3 (3)

MCS diagnosed 2.5 (26) 96.6 (1018) 0.8 (8) 0.2 (2)
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sensitivity (13.8% male, 86.2% fe-
male).

Discussion
This study indicates that chemical

hypersensitivity and asthma have a
significant degree of overlap. This
provides additional evidence that
MCS has a potential association with
some forms of asthma. It is particu-
larly significant that of those diag-
nosed with asthma, 27.2% also
reported being hypersensitive to
chemicals, and that of those diag-
nosed with MCS, 42% reported also
being diagnosed with asthma. Al-
though asthma and chemical hyper-
sensitivity are not always linked,
these findings indicate that etiology
and dynamic commonalities clearly
exist. That only 7.4% of the asthmat-
ics also reported being diagnosed
with MCS, despite the much larger
percentage that report chemical hy-
persensitivity, suggests that medical
personnel frequently overlook this
connection.

The prevalence rates found in this
study conform to the findings of the
preceding population studies. The
14.1% of this study’s sample that
reports asthma is consistent with the
estimates in the other studies. The
11.2% national prevalence of chem-
ical hypersensitivity found in this
study, given the confidence interval
of �3%, is statistically congruent
with the regional studies that used
similarly worded questions and
found regional prevalence rates of
12.6% and 15.9%. The 31.1% of the
entire sample that found scented
products on other people to be irri-

tating also supports the MCS preva-
lence rate of 33% found in the re-
gional study that used a broader
definition of chemical hypersensitiv-
ity.

Additionally, that 29.7% of the
entire sample said that air fresheners
make it difficult to breathe and that
37.2% found scented products worn
by others irritating are noteworthy
findings which deserve more exten-
sive investigation.

That more than one fourth of all
asthmatics also report chemical hy-
persensitivity indicates that this con-
nection deserves substantially more
study. Future research needs to ex-
amine the etiology of the asthma
more closely. Additional inquiries
should categorize reported asthma
into groupings that specify if it is
adult-onset, the result of a toxic ex-
posure, and if it is with or without
latency. This will illustrate if there is
a propensity for specific types of
asthma to be linked with chemical
hypersensitivity. Additional research
should also investigate if chemical
hypersensitivity and asthma devel-
oped from the same exposure and if
RADS has a more extensive connec-
tion to MCS than occupational
asthma with latency.
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