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ABSTRACT: There is some evidence that endogenous progesterone and oestrogen
levels influence asthma severity in females, but little is known about the effects of
hormonal contraceptives. This study aimed to describe how females with asthma
perceived the effects of hormonal contraceptives on symptom severity, and to describe
the association between asthma severity and current use of hormonal contraceptives.

A questionnaire was sent to 891 females with asthma aged 20±30 yrs recruited from
general practice registers in South London, UK. It asked about perceptions of the
effects of hormonal contraceptives on asthma severity, about current use of hormonal
contraceptives, and included an asthma quality of life questionnaire as a measure of
asthma severity.

About 6% of respondents who had ever used hormonal contraceptives reported
that these had influenced asthma severity, ~4% reporting worsening and 2% an im-
provement. There were no significant differences in asthma quality of life score be-
tween females currently taking hormonal contraceptives and those not, between those
taking combined and progesterone-only preparations, or between users of different
progestagen types.

This study found no evidence of any important effect of hormonal contraceptives
or their components on asthma severity in a group of females with relatively mild
asthma.
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Endogenous oestrogen and progesterone level may have
an effect on asthma severity in females. About a third of
females with asthma report worse symptoms in the peri-
menstrual part of their cycle [1±4]. In a study in the USA,
a higher proportion of asthmatic females was admitted
to hospital in the perimenstrual part of the cycle than at
other times [5]. Studies of objective measures of asthma
severity over the menstrual cycle are less consistent.
Three studies found no difference in bronchial hyperre-
sponsiveness (BHR) at two different times of the men-
strual cycle [6±8], though the subjects may not have been
representative of all asthmatic females, the sample sizes
were small, and the times of the menstrual cycle chosen
for measurement of BHR may not have been those most
likely to show differences. In one study of 9 females,
however, BHR increased in the luteal phase [9]. Because
of the inconsistency between these studies, firm conclu-
sions cannot be drawn about the effect of endogenous
hormones on asthma severity in females.

There is little published research on the effect of exo-
genous sex hormones on asthma and the results are also
inconsistent. In the study by TAN et al. [9] the luteal phase
increase in BHR was much smaller in 9 females taking
oral contraceptive pills, suggesting a beneficial effect on
asthma severity, though no differences in symptom out-
comes were demonstrated. Some case reports and uncon-
trolled studies suggest that oestrogen or progesterone
improve asthma symptoms or lung function [10±12] but
others suggest that they might cause a deterioration [13±
15]. Females who had ever used hormone replacement

therapy had a higher incidence of asthma in a large epi-
demiological study [16]. The association remained after
controlling for other risk factors and held for oestrogen-
only and combined preparations.

This study aimed to further explore the relation between
use of hormonal contraceptives and asthma severity in or-
der to inform decisions about prescribing hormonal con-
traceptives in asthma. The specific objectives were to
describe how females with asthma perceived the effects of
hormonal contraceptives on asthma symptoms and to de-
scribe the associations between asthma severity and: 1)
current use of hormonal contraceptives; 2) current use of
oestrogens; and 3) current use of different progestagen
types.

Methods

Subjects were selected from general practice registers in
South London, using computerized searches combining
the following characteristics: female; aged 20±29 yrs in-
clusive on the 1 March 1997; and at least one prescription
of inhaled b-agonists since 1 March 1995, that is, in the 2
yrs before the survey started.

A postal questionnaire survey of subjects was carried
out. Nonresponders were remailed after 3 and 6 weeks.
The questionnaire included the Asthma Quality of Life
Questionnaire (AQLQ) as a measure of asthma severity
[17]. This consists of 20 statements about asthma symp-
toms and how they have affected daily activities over the
last month, answered on a 5-point Likert scale from "Not
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at all", to "Very severely", and scored 0±4. The sum of
scores (maximum 80) is divided by 8 to give a score out
of 10; the higher the total score, the greater the influence
of symptoms on daily activities.

The questionnaire also collected information on a num-
ber of other measures of asthma severity, including use of
inhaled steroids, ownership of a nebulizer, admission to
hospital in the previous 12 months, number of visits to the
general practitioner in the last 6 months and numbers of
days unable to work or carry out usual activities in the last
6 months.

Perceptions of the effects of hormonal contraceptives on
asthma were elicited using the questions "Have any con-
traceptive pills made your asthma better?" and "Have any
contraceptive pills made your asthma worse?" and the
equivalent for injected contraceptives. Possible response
categories were "Yes", "No" and "Don't know".

Questions were designed to ask about contraceptive use
in the last month, which was considered to be current use.

Information was also collected about potential confoun-
ding factors: ethnic group, smoking, number of children
under the age of 18 living at home, age at leaving full-time
education, current use of inhaled steroids and use of non-
steroidal anti-inflammatory medication for perimenstrual
symptoms. A Townsend Deprivation Score was obtained
for each subject's electoral ward of residence using 1991
census data; the higher the score, the more deprived the
ward of residence.

For sample size calculations it was assumed that the
mean and standard deviation of the AQLQ score would be
similar to that found in a study of asthmatic adults aged
20±44 yrs in Greenwich, also in South London, UK [18].
A sample size of 500 was chosen to detect a difference of
5 points on the original 80-point scale between current
users and non-users with >90% power, assuming that
~30% of subjects would be current users. Assuming that
of current users ~10% would be taking progesterone-only
preparations, and ~50% levonorgestrel and ~25% third
generation progestagens, this sample size was estimated
to be sufficient to detect differences of 12 points on the
80-point scale between users of progesterone-only and
combined preparations, and of 9 points between users of
levonorgestrel and third generation progestagens, both
with >80% power.

Ethical approval for the study was obtained from the St
Thomas' Hospital Ethics Committee.

Analysis

Age was derived in responders from the difference be-
tween date of birth and date of response, and in non-
responders from the difference between date of birth and
the median date of response. The age of responders and
nonresponders was compared using a t-test and Townsend
Deprivation Score using a Mann-Whitney U-test.

Females who responded "No" to the question "Have you
ever had asthma?" were excluded from all subsequent an-
alyses. The AQLQ score was calculated for all subjects
responding to $11 statements. For these, the sum of the
scores for individual statements was divided by the number
of responses given and multiplied by 20. The AQLQ score
was obtained by dividing the result by 8. The square root of

the AQLQ score is normally distributed [19] and was used
for all analyses.

AQLQ score was compared in: 1) females currently tak-
ing hormonal contraceptives and those not; 2) females
currently taking progesterone-only and combined contra-
ceptives; and 3) females currently taking different prog-
estagen types. The comparisons were carried out using
multiple regression analyses to control for the effect of pot-
ential confounding variables. Associations between other
indicators of asthma severity (use of inhaled steroids, ow-
nership of a nebulizer, admission to hospital in the previous
12 months, visits to general practitioner in the last six
months and days unable to work or carry out usual acti-
vities in the last 6 months) and use of hormonal contra-
ceptives were also examined, using logistic regression to
control for the effect of potential confounding variables.
Data were analysed using the statistics package Stata 5.0
(STATA Corp., College Station, TX, USA).

Results

The questionnaire was mailed between March and Dec-
ember 1997 to 891 females registered with 24 general
practices in South London, UK. After the mailing, 83 of
the females were found to have moved home. Four hun-
dred and eighty-one questionnaires were returned; 54% of
the total mailed, and 60% of the 808 who were assumed to
be resident at the address to which the questionnaire had
been sent.

Age was available for all responders and 87% of non-
responders. Nonresponders for whom age was available
were slightly older than responders (mean age of res-
ponders 25.7 yrs; nonresponders 26.1 yrs; 95% confidence
intervals (CI) for the difference -0.9± -0.03 yrs). A Town-
send Deprivation Score was available only for subjects for
whom complete postcode was available: 87% of respon-
ders and 72% of nonresponders. There was no significant
difference in the Townsend Deprivation Score between
responders and nonresponders.

Twenty respondents are excluded from further analyses
because they responded "No" to the question "Have you
ever had asthma?". The definition of asthma in this study
is, therefore, prescription of inhaled b-agonists in the pre-
vious 2 yrs and reporting ever having had asthma. Of the
457 subjects for whom an AQLQ score was considered
calculable (>11 responses), 451 (99%) gave responses to at
least 19 of the 20 statements. Mean square root of the
AQLQ score was 1.47, 95% CI 1.42±1.52. This is equi-
valent to, for example, answering "Mildly" to ~17 of the 20
statements, and "Not at all" to the remainder.

Figure 1 shows the subjects' ever and current exposure
to hormonal contraceptives. One hundred and eighty two
subjects (39%) reported currently taking hormonal con-
traceptives. Characteristics of subjects taking hormonal
contraceptives and those not are shown in table 1. There
were no significant differences in age, Townsend Depri-
vation Score, ethnic group, current smoking, and age at
leaving full-time education between the two groups.

Three hundred and eighty-nine subjects (84%) reported
that they had ever taken hormonal contraceptives, of whom
383 (98%) had taken the oral contraceptive pill (OCP) and
54 (14%) contraceptive injections. Only 22 subjects (6% of
ever users of any hormonal contraceptives) reported any
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effects on asthma severity. Table 2 gives the numbers and
proportions of subjects who reported improvement and
worsening of asthma severity by type of contraceptive
used and the AQLQ score in each group. Subjects
responding "Yes" to either "Have any contraceptive pills
made your asthma worse?" or "Have any contraceptive
injections made your asthma worse?" had a higher AQLQ
score, suggesting more severe asthma, than those respon-
ding "No" or "Don't know" (mean square root of AQLQ
score 1.74 versus 1.47, 95% CI of difference 0.01±0.53).
This difference is equivalent to a difference of ~7 points
on the original 80 point scale. Subjects responding "Yes"
to either "Have any contraceptive pills made your asthma
better?" or "Have any contraceptive injections made your

asthma better?" also had a higher AQLQ score that those
who responded "No" or "Don't know", but the difference
was smaller and not statistically significant.

The mean square root of the AQLQ score in subjects
currently taking hormonal contraceptives was 1.43 (95%
CI 1.35±1.49) and in those not taking hormonal contra-
ceptives 1.49 (95% CI 1.43±1.56). This difference was not
significant (difference in mean square root of AQLQ score
-0.07, 95% CI -0.17±0.03). The difference remained simi-
lar after controlling for age, ethnic group, current smoking,
age at leaving full-time education, number of children
under 18 living at home, use of nonsteroidal anti-inflam-
matory agents, use of inhaled steroids and Townsend Dep-
rivation Score (adjusted difference in mean square root of
AQLQ score -0.03, 95% CI -0.16±0.10). Table 3 shows
differences in AQLQ score by current hormonal contra-
ceptive use and by potential confounding factors, after
controlling for all the other variables shown on the table.
Only use of inhaled corticosteroids remained a significant
predictor of AQLQ score.

The analysis was repeated comparing AQLQ score in
subjects currently taking hormonal contraceptives with the
66 subjects who had never taken hormonal contraceptives,
in order to address the possible bias introduced if females
with more severe asthma discontinue use of hormonal
contraceptives having perceived a deleterious effect on
severity. There was no clinically or statistically significant
difference in AQLQ score between subjects currently tak-
ing hormonal contraceptives and subjects who had never
taken them, either before or after controlling for potential
confounding variables. The 206 ex-users of hormonal con-
traceptives had a higher AQLQ score, suggesting worse
asthma than current users (mean square root of AQLQ
score 1.53 versus 1.43, 95% CI for the difference 0.01±
0.21). This difference represents a difference of only ~2
points on the original 80-point scale. Moreover, the differ-
ence was no longer statistically significant after controlling
for potential confounding variables.

There were no associations demonstrated between oth-
er indicators of asthma severity (use of inhaled steroids,

Table 1. ± Characteristics of subjects

Current use of hormonal contraceptives

All subjects
(n=461)

Yes
(n=182)

No
(n=273)

p-value of difference*

Mean age in years�SD 26�3 26�3 26�3 0.26
Median TDS -2.35 (-8.32±5.34) -2.96 (-8.36±3.97) -1.15 (-8.36±3.97) 0.13
Ethnic group

White 350 (75.9) 147 (80.8) 200 (73.3)
Afro-Caribbean 85 (18.4) 29 (15.9) 53 (28.2)
Asian 17 (3.7) 5 (2.8) 12 (4.4) 0.32

Current smoking
No 258 (56.0) 98 (53.9) 156 (57.1)
Yes 202 (43.8) 84 (46.2) 116 (42.5) 0.46

Age left full-time education
Age #18 198 (42.5) 86 (47.3) 112 (41.0)
Age $19 206 (44.7) 75 (41.2) 127 (46.5) 0.37

No. children <18 yrs living at home
0 287 (62.3) 119 (65.4) 166 (60.8)
1 88 (19.1) 33 (18.1) 54 (18.7)
$2 71 (15.4) 25 (13.7) 45 (16.5) 0.59

Data are presented with interquartile range or percentage in parentheses, as appropriate. *: between current users and non-users of
hormonal contraceptives. TDS: Townsend Deprivation Score.

Currently not taking
hormonal contraceptives

(273)

Contraceptive
injections*

(15)

Progesterone-only pill*
(7)

Responders reporting ever asthma
(461)

Responders
(481)

Ever users of
hormonal

contraceptives
(389)

Never users of hormonal
contraceptives

(66)

Not known
(6)

Currently taking
hormonal

contraceptives
(182)

Progesterone-only
(21)

Combined
(136)

Type of hormonal
contraceptive not

known
(25)

Fig. 1. ± Subjects' exposure to hormonal contraceptives. *: One subject
reported current use of both progesterone-only pill and contraceptive
injections.
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ow-nership of a nebulizer, admission to hospital in the
previous 12 months, visits to general practitioner in the last
6 months and days unable to work or carry out usual
activities in the last 6 months) and current use of hormonal
contraceptives.

There was no significant difference in AQLQ score be-
tween the 134 subjects taking combined OCPs (mean sq-
uare root of AQLQ score 1.42, 95% CI 1.33±1.50) and the
21 subjects taking progesterone-only preparations (mean
square root of AQLQ score 1.40, 95% CI 1.17±1.67).

There was no significant difference in AQLQ score
between subjects taking different progestagen types. The

mean square root of AQLQ score in those taking noreth-
isterone was 1.37 (95% CI 1.19±1.55), levonorgestrel 1.38
(95% CI 1.27±1.49) and third generation progestagens
1.48 (95% CI 1.31±1.64).

Discussion

Only a small proportion of females with asthma reported
that hormonal contraceptives influenced the severity of
their asthma. Females who reported that hormonal con-
traceptives had made their asthma worse had slightly more

Table 3. ± Associations between Asthma Quality of Life Questionnaire (AQLQ) score and current hormonal contraceptive
use and potential confounding variables

Variable Difference in square root
AQLQ score*

Use of hormonal contraceptives Currently taking hormonal contraceptives -0.03 (-0.16±0.10)
Reference group: not currently taking hormonal

contraceptives
Age group 24±27 yrs 0.00 (-0.18±0.18)
Reference group: <24 yrs $28 yrs 0.02 (-0.15±0.19)

Number of children aged under 18 living at home One 0.03 (-0.15±0.21)
Reference group: none Two or more 0.09 (-0.10±0.28)

Ethnic group Afro-Caribbean 0.08 (-0.09±0.25)
Reference group: White Asian -0.16 (-0.48±0.17)

Use of NSAIDs for perimenstrual symptoms Takes NSAIDs for perimenstrual symptoms 0.13 (-0.001±0.26)
Reference group: no reported use

Use of inhaled corticosteroids Current use of inhaled corticosteroids 0.34 (0.18±0.49)
Reference group: no reported use

Smoking Current smoker 0.10 (-0.03±0.23)
Reference group: no current smoking

Age of leaving full-time education Age #18 0.04 (-0.11±0.18)
Reference group: age $19

Townsend Deprivation Score 2nd quartile -0.006 (-0.19±0.18)
Reference group: 1st quartile (most deprived) 3rd quartile 0.002 (-0.19±0.19)

4th quartile (least deprived) -0.04 (-0.21±0.14)

Data are presented with 95% confidence intervals in parentheses. *: after controlling for all other variables shown in the table. NSAIDs:
nonsteroidal anti-inflammatory drugs.

Table 2. ± Responses to questions about perceptions of the effects of hormonal contraceptives on asthma severity

Response to question

"Yes" "No or Don't know" Difference between square
root AQLQ score in those

n Mean square root
AQLQ score

n Mean square
root AQLQ score

responding "Yes" and those
responding "No" or

"Don't know"

Of 383 subjects who had ever used contraceptive pills:
"Have any contraceptive pills

made your asthma worse?
12 (3.1) 1.74 (1.42±2.07) 36 (96.3) 1.47 (1.42±1.52) 0.27 (-0.02±0.57)

"Have any contraceptive pills
made your asthma better?"

4 (1.0) 1.71 (0.92±2.51) 37 (97.9) 1.48 (1.43±1.53) 0.23 (-0.27±0.74)

Of 54 subjects who had ever used contraceptive injections:
"Have any contraceptive injec-

tions made your asthma worse?
5 (9.3) 1.84 (1.32±2.36) 4 (88.9) 1.67 (1.52±1.82) 0.17 (-0.31±0.64)

"Have any contraceptive injec-
tions made your asthma better"?

4 (7.4) 1.60 (0.63±2.57) 5 (92.6) 1.69 (1.65±1.84) -0.09 (-0.69±0.51)

Of 389 subjects who had ever used any hormonal contraceptive:
To either question about contra-

ceptives making asthma worse
15 (3.9)* 1.74 (1.47±2.01) 36 (93.8) 1.47 (1.42±1.52) 0.27 (0.01±0.53)

To either question about contra-
ceptives making asthma better

8 (2.1) 1.67 (1.27±2.06) 37 (96.1) 1.48 (1.42±1.53) 0.19 (-0.19±0.57)

Data are presented with n percentage in parentheses and 95% confidence intervals in parentheses. *: two subjects reported that both
contraceptive pills and injected contraceptives had made their asthma worse. AQLQ: Asthma Quality of Life Questionnaire.
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severe asthma. The difference was equivalent to a differ-
ence of 7 points on the original 80-point scale. This could
mean, for example, the difference between responding
"Moderately" to 12 questions and "Not at all" to the
remainder, and responding "Moderately" to 8 or 9 ques-
tions and "Not at all" to the remainder. This may be a
clinically significant difference. There was no association
between asthma severity, as measured by the AQLQ, or
other indicators of severity, and current hormonal contra-
ceptive use, nor current use of different progestagen types,
nor use of progesterone-only contraceptives rather than
combined.

The results suggest that in the majority of females with
relatively mild asthma, there is no important effect of hor-
monal contraceptives on asthma severity, but that in fe-
males with more severe asthma, exogenous oestrogens and
progesterone may influence severity.

In this study the AQLQ score was used as a measure of
asthma severity. The validity of this score has been tested
on 1,200 subjects in Australia [17], which found a sig-
nificant correlation between the score and number of
asthma medications and weak, although nonsignificant,
correlations with BHR and with per cent predicted forced
expiratory volume in one second. Validity as a measure of
change over 4 months has also been studied [19]. Change
in score was correlated with change in another symptom
score and in BHR. Associations with change in peak
expiratory flow rate (PEFR) and with the Sickness Impact
Profile, a generic measure of quality of life, were in the
expected directions though weaker and not significant. In
the current study AQLQ score was strongly associated
with other indicators of severity of asthma (data not
shown). It is believed that the AQLQ provides a valid
summary measure of asthma severity and that the find-
ings of this study are not due to the inability of the score
to discriminate between different degrees of severity.

The absence of an association between asthma severity
and use of hormonal contraceptives is unlikely to be due to
inadequate power. Given the proportion of subjects who
were currently taking hormonal contraceptives in this stu-
dy, the power to detect a significant difference in AQLQ
score between current users and non-users of hormonal
contraceptives of 5 responses on the 80-point scale was
>90%. The power to detect a difference in AQLQ score of
10 responses to the questionnaire was 87% between sub-
jects taking progesterone-only and combined preparations
and 93% between subjects taking levonorgestrel and third
generation progestagens.

It is believed that the 60% response rate is unlikely to
have led to a spurious lack of association between asthma
severity and use of hormonal contraceptives. It was ex-
pected that females who had observed an association be-
tween asthma and hormonal contraceptives, and those with
more severe asthma and taking hormonal contraceptives,
would be more likely to respond, which would have biased
the study towards a positive association between use of
hormonal contraceptives and asthma severity. There is no
reason to believe that the lack of association observed ar-
ose from nonresponse, because this would imply that such
an association was present in nonresponders.

A bias could have arisen in the study if females with
more severe asthma are more likely to discontinue use of
hormonal contraceptives having experienced an exacerba-
tion of symptoms. However, in the study there was no

clinically or statistically significant difference in asthma
severity between females who had never taken hormon-
al contraceptives, were currently taking hormonal contra-
ceptives and previous users of hormonal contraceptives.
Moreover, the proportion of subjects reporting effects of
hormonal contraceptives on asthma severity was small. It
is therefore believed therefore that this bias is unlikely to
explain any of the findings.

In a study of 20 females who had taken OCPs and who
were attending a hospital outpatient clinic for asthma, two
reported an improvement and two a worsening of their
asthma symptoms that they attributed to taking them [1].
This study, which, to the authors' knowledge, is the first
to attempt to measure perceptions of the effects of hor-
monal contraceptives on asthma severity in a large group
of females, found that ~4% of subjects who had ever used
hormonal contraceptives reported that they had made
their asthma worse, and ~2% better, which suggests much
less marked effects. One possible explanation is that the
community-based sample had, on average, relatively mild
asthma. A sample recruited from an outpatient population
may consist of females with more severe asthma, who
may be more susceptible to the effects of exogenous sex
hormones.

There are reports of six cases in the literature suggesting
that exogenous sex hormones may have a therapeutic role
in asthma [10, 11]. However, there are two case reports
which suggest that they may make asthma worse [13, 14].
These reports, however, are all about females with severe,
difficult to control, asthma. The current study suggests
that females with relatively mild asthma do not experi-
ence any change in asthma symptom severity with hor-
monal contraceptives.

A study of 15 postmenopausal females with asthma sho-
wed a small fall in PEFR after starting oestrogen replace-
ment therapy [15], but no change in symptom severity. In
another study, 14 females of childbearing age with asthma
were given a daily oestrogen supplement on days 23±28
of the menstrual cycle. Compared with a previous cycle
with no exogenous hormone supplementation, the fe-
males demonstrated improved symptom scores and a
reduced premenstrual fall in PEFR [12]. However neither
of these studies included controls so it cannot be con-
cluded that there was any causal association between
exogenous hormones and any of the outcomes measured.

A small study has reported reduced cyclical variation in
BHR and PEFR in females taking the OCP [9]. However,
in the absence of demonstrated differences in symptom
outcomes it cannot be concluded from this study that oral
contraceptives have any therapeutic potential in asthma.

In conclusion, this study suggests that there is no impor-
tant effect of hormonal contraceptives on asthma severity
in females with relatively mild asthma. A cross-sectional
study cannot provide conclusive evidence of no associa-
tion, and a prospective controlled study measuring clinical
outcomes after starting hormonal contraceptives would be
necessary to confirm or refute the present findings. The
results indicate that such a prospective study in females
with relatively mild asthma would probably not be an ap-
propriate use of research resources. However, hormonal
contraceptives may influence symptoms in a small prop-
ortion of females with more severe asthma. This finding
may merit further research. In the meantime, this study
should reassure prescribers and public health practitioners
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that it is unlikely that hormonal contraceptives influence
the respiratory health of the majority of females with asth-
ma.
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