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Background: There is limited and conflicting evidence on the
effect of menopause on asthma.
Objectives: We sought to study whether the incidence of asthma
and respiratory symptoms differ by menopausal status in a
longitudinal population-based study with an average follow-up
of 12 years.
Methods: The Respiratory Health in Northern Europe study
provided questionnaire data pertaining to respiratory and
reproductive health at baseline (1999-2001) and follow-up
(2010-2012). The study cohort included women aged 45 to 65
years at follow-up, without asthma at baseline, and not using

exogenous hormones (n 5 2322). Menopausal status was defined
as nonmenopausal, transitional, early postmenopausal, and late
postmenopausal. Associations with asthma (defined by the use of
asthma medication, having asthma attacks, or both) and
respiratory symptoms scores were analyzed by using logistic
(asthma) and negative binomial (respiratory symptoms)
regressions, adjusting for age, body mass index, physical
activity, smoking, education, and study center.
Results: The odds of new-onset asthma were increased in
women who were transitional (odds ratio, 2.40; 95% CI,
1.09-5.30), early postmenopausal (odds ratio, 2.11; 95% CI,
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1.06-4.20), and late postmenopausal (odds ratio, 3.44; 95% CI,
1.31-9.05) at follow-up compared with nonmenopausal women.
The risk of respiratory symptoms increased in early
postmenopausal (coefficient, 0.40; 95% CI, 0.06-0.75) and late
postmenopausal (coefficient, 0.69; 95% CI, 0.15-1.23) women.
These findings were consistent irrespective of smoking status
and across study centers.
Conclusions: New-onset asthma and respiratory symptoms
increased in women becoming postmenopausal in a longitudinal
population-based study. Clinicians should be aware that
respiratory health might deteriorate in women during
reproductive aging. (JAllergyClin Immunol 2015;nnn:nnn-nnn.)
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menopausal asthma, menopause, respiratory symptoms, reproduc-
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Since Aristotle’s time, menopause has been known to occur
around 50 years of age.1,2 However, most women did not live to
experience menopause in earlier days. In the last decades, female
life expectancy has increased beyond 50 years worldwide,3 and
today, the implications of menopause for health and disease are
highly relevant.Menopause is associatedwith profound hormonal
and metabolic changes: estrogen levels are low after menopause,
and features of the metabolic syndrome become more prevalent
paired with increasing risk of chronic conditions, such as diabetes
and cardiovascular diseases.4 However, our understanding of po-
tential changes of asthma and respiratory health in relation to
menopause is still very limited, despite an increasing awareness
of the importance of reproductive and hormonal factors in asth-
matic patients.5-8 It has been suggested that late-onset asthma
can be triggered by a change in systemic inflammation9,10 as it
happens (ie, with menopause). Airways inflammation in post-
menopausal asthmatic patients seems to be different from that
of patients with earlier-onset asthma, as characterized by poorer
response to anti-inflammatory treatment, as well as more frequent
and severe exacerbations.10

Large epidemiologic studies investigating menopause and
asthma are scarce and show contradictory results.11 A lower
risk of asthma among postmenopausal compared with nonmeno-
pausal nurses was found in women who had never used hormone
replacement therapy (HRT).12 In contrast, a cross-sectional
population-based study of women aged 45 to 55 years and not
currently using HRT found more asthma and respiratory
symptoms and lower lung function in women who had stopped
menstruating compared with those who still had regular
menstruations.13 Furthermore, an association between impaired
respiratory health and menopause has been suggested by studies
in which womenwho underwent surgical menopause had a higher
risk of wheeze, independent of previous use of HRT,14 and that
postmenopausal status was associated with increased risk of
respiratory symptoms.15

Research in this field has generally focused on HRT, whereas
the underlying condition, namely menopause, has usually not
been adequately studied because of the lack of sufficiently
detailed information on menstrual patterns and statistical power
to conduct the necessary subgroup analyses.5 An effect of
menopause itself is plausible given that sex differences appear
to play a major role in the development of respiratory health as
a result of male and female sex hormones acting differently on
resident lung cells and immune function.16

The Respiratory Health in Northern Europe17 women’s study
included longitudinal data on reproductive and respiratory
health from large general population samples (n 5 5415) with a
median age of 40 years at baseline and 51 years at follow-up.
This provides an extraordinary opportunity to longitudinally
study the natural history of asthma and respiratory symptoms
during reproductive aging. In the present study we aimed to
investigate new-onset asthma and change in respiratory
symptoms in relation to change in menopausal status over a
12-year period.

METHODS

Study population
Respiratory Health in Northern Europe is an international, multicenter,

longitudinal study (www.rhine.nu) that included 7 Northern European centers

(Bergen in Norway, Reykjavik in Iceland, Umea, Uppsala and Gothenburg in

Sweden, Aarhus in Denmark, and Tartu in Estonia). At baseline (1999-2001),

a respiratory health–focused postal questionnaire was sent to eligible

participants (nwomen 5 11,153), 77% (nwomen 5 8,588) of whom responded.

The questionnaire included questions concerning menstruation, menopause,

and hormone use. At follow-up (2010-2012) 12 years later, 2 separate postal

questionnaires, one focused on lung health, background characteristics, and

risk factors and another focused on women’s health, were sent to all female

participants. The response rate for returning both questionnaires was 63%

(nwomen 5 5,415).

Abbreviations used

BMI: Body mass index

HRT: Hormone replacement therapy

STRAW: Stages of Reproductive Aging Workshop

N = 5415

Eligible women at follow-up

Respondents (baseline & follow-up)

N = 4093 Women older than 44 years at follow-up

Women without non-menopause related menstrual irregularityN = 3883

Women not taking exogenous hormonesN = 2568

Women with complete information on BMI and smokingN = 2539

N = 2322 Population for current study

n = 1322 (Younger than 45 years at follow-up)

n = 210 (Pregnancy [86], breastfeeding [1], PCOS [86], constant irregular menstruation [37])

n = 1315 (Contraception [557], hormone replacement therapy [631], other reasons [127])

n = 29 (Incomplete information on BMI [5] or smoking [24])

n = 217 (Asthma before / at baseline)

N = 8588

n = 3173 (Non respondents, response rate 63%)

Eligible women at baselineN = 11153

n = 2565 (Non-respondents, response rate 77%)

FIG 1. Study population with inclusion and exclusion criteria.
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