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Effect of gender on hospital admissions for
asthma and prevalence of self-reported asthma:
a prospective study based on a sample of the
general population

Eva Prescott, Peter Lange, Jørgen Vestbo, and The Copenhagen City Heart Study
Group

Abstract in 1976. After age stratification, 19 698 subjects
aged 20 years or over were randomly sampledBackground – Women are more often ad-

mitted to hospital for asthma than men. from an area in Copenhagen of which 14 223
(response rate 72%) attended an examinationA study was undertaken to determine

whether this is caused by gender differ- in 1976–8. Details of the study, including cal-
culation of predicted values of forced expiratoryences in the prevalence or severity of the

disease. volume in one second (FEV1) based on spiro-
metric data on healthy never smokers, haveMethods – Admissions to hospital for

asthma in 13 540 subjects were followed been presented previously.4

Self-reported asthma was defined as an-from 1977 to 1993.
Results – At baseline 315 subjects (2.3%) swering “yes” to the question: “Do you have

asthma?” Tobacco characteristics includedreported asthma, 2.2% of women and 2.5%
of men. During follow up 160 subjects were smoking status – that is, never smoker, ex-

smoker, light smoker (1–14 g tobacco/day), andadmitted to hospital for asthma. After con-
trolling for self-reported asthma and heavy smoker ([15 g tobacco/day), years of

smoking for present and ex-smokers, and de-smoking, women had a higher risk of being
admitted to hospital than men (relative gree of inhalation for present smokers.

All subjects were followed using the Nationalrisk 1.7, 95% confidence interval 1.2 toThe Copenhagen
2.4). This increased risk was not due to Hospital Discharge Register. Loss to followCenter for Prospective

Population Studies, misclassification of chronic obstructive up was caused only by emigration (<0.5%).
Institute of Preventive pulmonary disease (COPD) as asthma. Subjects were followed until 31 DecemberMedicine, Copenhagen

Conclusions – These findings indicate 1992 for admissions with asthma as the mainHospital Corporation,
Copenhagen gender-related differences in either the diagnosis (ICD-8 493).
Municipal Hospital, severity, perception, or management of The risk of hospital admission was analysedDK-1399 Copenhagen

asthma. using Cox’s proportional hazards model withK, Denmark
E Prescott (Thorax 1997;52:287–289) time from enrolment as the underlying time-
J Vestbo scale. The outcome of interest was the first

Keywords: longitudinal population study, women, admission to hospital or death from asthma ifCopenhagen City
asthma morbidity.Heart Study, this was not preceded by admission to hospital.

Epidemiological Men and women were analysed in the same
Research Unit, models. To verify the assumption that anyDepartment 7121,

Most studies report a female preponderance inRigshospitalet, DK- difference between the two sexes could be de-
2200 Copenhagen N, the use of health care in asthma (medication, scribed with one gender parameter, first order
Denmark clinical practice, and admission to hospital).1–3 interaction terms of the gender parameter andP Lange

It is not clear if this is caused by differences all other covariates in the model were tested
Department of in prevalence, severity, or management of the separately.
Pulmonary Medicine disease. We have studied the prevalence of self-P, Bispebjerg

reported asthma and admission to hospital dueHospital, DK-2400
Copenhagen NV, to asthma in relation to gender by linking data ResultsDenmark from the prospective population based Copen- The study sample consisted of 7436 womenP Lange

hagen City Heart Study with the National Hos-J Vestbo and 6104 men after exclusion of non-re-
pital Discharge Register. sponders on self-reported asthma (n=683).Correspondence to:

Dr E Prescott. Men were more likely than women to be heavy
smokers and to have been smoking longer,Received 21 March 1996

Returned to authors Methods whereas women were more likely to live alone.12 June 1996
Revised version received The study was based on data from The Copen- Three hundred and fifteen subjects (2.3%) re-
11 October 1996 hagen City Heart Study, a prospective epi- ported asthma, 163 women (2.2%) and 152Accepted for publication
11 October 1996 demiological cardiopulmonary study initiated men (2.5%).
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Table 1 Risk of admission to hospital or death from asthma analysed by Cox’s regression model (n=13 540, 170
events)

Model 1 Model 2 Model 3 Final model

Gender:
Men 1 1 1 1
Women 1.3 (0.9 to 1.7) 1.4 (1.0 to 1.9) 1.7 (1.2 to 2.4) 1.7 (1.2 to 2.4)

Smoking status:
Never smoker 1 – 1 2

Ex-smoker 1.6 (0.9 to 2.7) 1.0 (0.5 to 2.0)1

Non-inhaler 1.0 (0.6 to 1.9) 1.2 (0.7 to 2.2)
Light smoker (<15 g/day) 1.9 (1.1 to 3.2) 0.8 (0.4 to 1.9)1

Heavy smoker ([15 g/day 2.3 (1.4 to 3.8) 1.0 (0.5 to 2.3)1

Years of smoking 3 (per 10 years) 1.2 (1.1 to 1.3) 1.3 (1.1 to 1.6) 1.2 (1.1 to 1.4)

Self-reported asthma:
No 1 1 – 1
Yes 31.1 (22.8 to 42.4) 31.6 (23.2 to 43.1) 29.9 (21.9 to 40.8)

Model 1, relative risk (RR) and 95% confidence interval (95% CI) for each risk factor separately adjusted only for age. Model 2,
RR including gender, self-reported asthma, and age. Model 3, RR including gender, smoking habits, and age. Final model RR
including gender, years of smoking, self-reported asthma, and age.
1Risk to be multiplied by risk attributable to years of smoking.
2Non-significant and not included in the final model.
3Years of smoking for present and ex-smokers.

One hundred and sixty (1.2%) subjects, 100 Self-reported asthma is often used in epi-
demiological settings and has been validated inof whom were women, were admitted to hos-

pital at least once during follow up with a main relation to both bronchial hyperreactivity and
a clinical diagnosis of asthma.5 The prevalencediagnosis of asthma. Eighteen subjects (11

women) died from asthma, 10 of whom had of self-reported asthma was 2.3%, which is
similar to or lower than other studies. Thenot previously been admitted to hospital for

asthma. Table 1 shows the results of the Cox differences may be due in part to the definitions
of asthma used. We found no gender differenceregression analyses for hospital admissions/

death caused by asthma. In the final model in the crude prevalence of asthma. Reports
from other studies differ on this point but most,the risk of hospital admission was significantly

increased in women with a relative risk (RR) like ours, have found no gender difference.
Our results on gender differences in hospitalof 1.7 (95% CI 1.2 to 2.4).

To try to eliminate diagnostic bias by gender admission rates are in agreement with others.
A study in England and Wales found age-– that is, admission to hospital for chronic

obstructive pulmonary disease (COPD) more specific hospital admission rates for asthma in
adults to be consistently higher in women thanlikely to be misclassified as asthma in women

than in men – analyses were repeated on re- in men.2 In a study from Pennsylvania women
were admitted to hospital for asthma 2.5–3stricted subpopulations chosen to exclude as

many subjects with misclassified COPD as pos- times more often than men,1 and in another
study from the USA elderly women had highersible. The analyses were first repeated on sub-

jects with FEV1 above 80% predicted (n= rates of admission for asthma whereas ad-
missions for all other respiratory diseases were8582, 47 events). Adjusting for smoking, self-

reported asthma and age, the RR in women higher in men.3 None of these studies adjusted
for the underlying prevalence of asthma or forwas 2.5 (95% CI 1.3 to 5.0). When analyses

were repeated on younger subjects (follow up smoking.
The possibility that this gender differencetruncated at age 60, n=10 125, 59 events) the

RR in women was 2.6 (95% CI 1.4 to 4.8). In reflects generally lower admission thresholds
for women must be considered. However, thisa separate analysis of all never smokers (n=

2783, 24 events) there was no gender difference is not the case for pneumonia in our own study
population (unpublished observations) or for(RR 1.0; 95% CI 0.4 to 2.6), but among never

smokers aged less than 60 (n=1941, 10 events) other respiratory diseases.3 In addition, women
with asthma have been reported to experiencethe RR in women was 4.3 (95% CI 0.4 to 35).

There was no interaction between gender longer hospital stays per admission,1

indicating perhaps that adult women are moreand self-reported asthma. Cohabitation, mar-
ital status, level of education, and household severely affected by asthma than men, and a

British case-control study of asthmatic patientsincome did not significantly predict hospital
admissions. When the 683 non-responders on has shown both all-cause and respiratory mor-

tality to be particularly raised in women withself-reported asthma were included in the ana-
lyses of hospital admissions the RR for gender asthma.6

Another cause for the observed disparitieswas unaffected.
in asthma admission rates between men and
women could be different management of the
disease. Clinical studies have indicated thatDiscussion

This is the first study of hospital admission rates women may have inadequate inhaler technique,
and physicians may be reluctant to prescribefor asthma which is adjusted for the underlying

prevalence of self-reported asthma and smok- steroids to women because of the possibility
of pregnancy or concern for potential boneing. Women had an approximately 70% higher

risk of being admitted to hospital than men. demineralisation.
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Occult lung cancer in patients with bullous
emphysema

Federico Venuta, Erino A Rendina, Edoardo O Pescarmona, Tiziano De Giacomo,
Dario Vizza, Isac Flaishman, Costante Ricci

Abstract physema with an incidental finding of micro-
scopic occult lung cancer localised in aBackground – The incidence of lung can-

cer is increased in patients with bullous macroscopically normal section of the wall of
the bulla.emphysema.

Methods – A series of 95 patients under-
going excision of bullous lung tissue was
reviewed to determine the incidence and

Methodslong term outcome of occult carcinoma
From 1979 to 1993 95 patients with bullouspresent in the resected material.
emphysema of the lung underwent surgicalResults – Four patients (4.2%) had peri-
bullectomy. Four (4.2%) of these patients (agedpheral foci of large cell carcinoma in the
40, 44, 48, and 51 years) were found on routineresection specimen (three bullectomies
histological examination of the resected ma-and one lobectomy).
terial to have occult carcinoma and are theConclusions – Resected bullous lung tissue
subject of this retrospective study. Normalshould be carefully examined for areas of
phenotypes for a1-antitrypsin were found.bronchogenic carcinoma. The results of
Chest radiography and computed tomographicincidental complete excision are favour-Department of
(CT) scanning were diagnostic for giant bullousable.Thoracic Surgery

F Venuta disease with enlarged air spaces accounting for(Thorax 1997;52:289–290)
E A Rendina at least 50% of the involved hemithorax. No
T De Giacomo Keywords: bullous emphysema, lung cancer. increased pleural thickness, lung nodules, orD Vizza
I Flaishman other solid lesions were evident at preoperative
C Ricci evaluation. Pulmonary function tests showed a

Early diagnosis and complete resection are con- mean forced expiratory volume in one secondDepartment of
sidered key factors in achieving long term sur- (FEV1) of 1.32 l, a mean functional residualExperimental

Medicine and vival in non-small cell lung cancer. The capacity (FRC) of 5.51 l, and a mean Pa2 of
Pathology incidence of this malignancy is reported to 9.0 kPa; the mean MVV was 32% of predicted.E O Pescarmona

be 32 times higher in patients with bullous Pulmonary perfusion and ventilation scans
University di Roma emphysema.1–3 These patients may, however, were consistent with the presence of poorly
“La Sapienza”, also require surgery for excision of bullous air ventilated unperfused air spaces. AngiographyPoliclinico Umberto I,

spaces because of functional impairment or revealed that the pulmonary vessels of the re-Viale del Policlinico,
00100 Rome, Italy other complications. Since scar carcinoma has sidual lung were dislocated and compressed by

the bulla with no sign of anomalous vascularbeen reported,4–6 we routinely perform com-Correspondence to:
Dr F Venuta. plete gross and histological examination of the proliferation. Fibreoptic bronchoscopy did not
Received 2 February 1996 wall of the resected bulla, with multiple samples show any endobronchial lesion. Three bullec-
Returned to authors of scars, areas of increased thickness, and tomies and one lobectomy were performed23 April 1996
Revised version received grossly normal bulla wall. through a standard posterolateral thoracotomy
10 July 1996 We report our experience with four patients as these cases predated the advent of video-Accepted for publication
25 September 1996 who underwent surgery for giant bullous em- assisted thoracoscopy. The pathologist sampled
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