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■ Abstract

Background and Objective: Clinical practice suggests that asthma coping strategies might be different in women and men. The aim of this 
study was to compare the relationship between psychological variables and the perception of asthma symptoms in women and men. 
Patients and Methods: A total of 165 adult asthma patients with mild to severe persistent asthma were studied. We performed spirometric 
tests, measured dyspnea on the Borg scale, assessed psychological health using the Goldberg 28-item General Health Questionnaire (GHQ-
28), and measured the tendency towards social desirability using the lie scale from the Eysenck Personality Questionnaire. 
Results: Women had signifi cantly worse results than men on the GHQ somatic symptoms and anxiety/ insomnia subscales and on the 
overall scale that measures the general index of perceived health. Sex was a statistically signifi cant moderator on the correlation between 
dyspnea and both the tendency to lie and the GHQ-28 functional disorders/social dysfunction subscale. The correlation between dyspnea 
and the tendency to lie was positive in women and negative in men. 
Conclusions: Perceived dyspnea is correlated with psychological health and the tendency to lie and the correlation between perceived 
dyspnea and certain psychological variables is different in women and men. 
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■ Resumen

Antecedentes y objetivo: La práctica clínica indica que las estrategias para combatir el asma en hombres y mujeres pueden ser diferentes. 
El objetivo de este estudio fue comparar la relación entre las variables psicológicas y la percepción de los síntomas del asma en hombres 
y mujeres. 
Pacientes y métodos: Se estudió a 165 pacientes adultos con asma persistente de leve a grave. Se realizaron espirometrías, se midió la disnea 
según la escala de Borg, se evaluó el estado de salud psicológico con el cuestionario de salud general de Goldberg de 28 ítems (GHQ-
28) y se determinó la tendencia a la deseabilidad social mediante la escala de mentiras (L) del cuestionario de personalidad de Eysenck. 
Resultados: Las mujeres obtuvieron resultados signifi cativamente peores que los hombres en las subescalas de síntomas somáticos y 
de ansiedad/insomnio del GHQ y en la escala global que determina el índice general de salud percibida. El sexo fue un moderador 
estadísticamente signifi cativo de la correlación entre la disnea y la tendencia a mentir y la subescala de trastornos funcionales/disfunción 
social del GHQ-28. La correlación entre la disnea y la tendencia a mentir fue positiva en las mujeres y negativa en los hombres. 
Conclusiones: La disnea percibida está correlacionada con la salud psicológica y la tendencia a mentir, y la correlación entre la disnea 
percibida y determinadas variables psicológicas es diferente en hombres y en mujeres.   

Palabras clave: Asma. Factores psicosociales. Cuestionarios sobre calidad de vida relacionada con la salud. Disnea. Sexo 
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Introduction

Asthma is more common in boys than girls during early 
childhood. The prevalence equalizes between sexes during 
adolescence and then switches to female predominance 
in adulthood [1-2]. A certain, sex-dependent, genetic 
predisposition, which has a signifi cant effect on risk and asthma 
phenotype in women, has been described [3]. 

While wheezing and dyspnea are present in all patients with 
exacerbated asthma, they have a relatively weak relationship 
with the degree of airflow limitation [4]. Rubinfield 
and Pain [5] have demonstrated that some patients do not 
experience severe dyspnea, even during signifi cant bronchial 
obstruction, whereas others complain of dyspnea even when 
spirometric results are close to normal values. It has also been 
shown that some asthmatics have a very poor perception of 
airway obstruction [6]. 

Emotional factors have been linked with sudden episodes 
of brittle asthma and may also play a role in other asthma 
phenotypes [7]. Numerous studies have demonstrated an 
association between psychiatric disorders and asthma [8-11], 
with this association oscillating between 30% and 63% [12]. The 
predominant conditions in such cases are anxious depressive 
disorders and personality disorders [13-15]. Studies conducted 
in patients with life-threatening severe asthma have shown the 
presence of signifi cant psychiatric disorders in almost half of 
the cases [16]. On the other hand, the ability to cope with stress 
depends on other personality variables such as neuroticism [2] 
or related indicators, a feeling of being in control of situations and 
of personal effi cacy [17,18], anxiety [19,20], self-esteem [18,20], 
and optimism [17,21].

Martinez-Moragon et al [22] have shown that perception of 
dyspnea correlates with airway obstruction, emotional status, 
and female gender but does not necessarily correlate well with 
airway obstruction. 

The aim of this study was to investigate the moderating 
effect of psychological states on the perception of asthma 
symptoms in women and men. We tested the following 
hypotheses: a) women differ from men in their perception of 
dyspnea and this is affected, at least partly, by psychogenic 
factors; and b) perceived health and the tendency to lie are 
related to dyspnea intensity and spirometric variables. 

Methods

The study was conducted with 165 consecutive asthma 
patients seen, either for a scheduled follow-up visit or due to 
exacerbation of asthma symptoms, at the outpatient clinics 
of the Department of Medicine at the University Hospital in 
Krakow, Poland. Women comprised 67% of the sample. The 
mean (SD) age of the group was 49.0 (14.1) years. The mean 
ages of the women and men were 49.8 (13.9) and 47.3 (14.5) 
years, respectively. No signifi cant differences were observed 
in age distribution (P>.05). Asthma severity was classifi ed 
according to the guidelines of the Global Initiative for Asthma 
(GINA) [23] as intermittent (3.77%), mild persistent (44.0%), 
moderate persistent (32.2%), and severe persistent (20.1%). 
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There were no signifi cant differences in severity between 
women and men (P=.215). Patients with intermittent asthma 
were included in the group of mild persistent asthma because 
of the small number of participants in this subgroup. 

The study protocol was approved by the university’s ethics 
committee and written informed consent was obtained from 
all participants.

A structured interview was used to collect demographic data 
and information on treatment. Dyspnea intensity was measured 
on the 10-point Borg scale [24]. Immediately thereafter, a 
spirometric test was carried out using a Jaeger MasterLab 
(Germany) spirometer. Assessment of psychological health was 
conducted by means of the David Goldberg 28-item General 
Health Questionnaire (GHQ-28) and the results were analyzed 
on the following subscales: A, somatic symptoms; B, anxiety, 
insomnia; C, functional disorders/social dysfunction; and D, 
depressive symptoms [25,26]. The lie scale from the Polish 
version of the Eysenck Personality Questionnaire (EPQ) was 
used to measure the tendency toward social desirability [27]. 
This scale is regarded as a measure of defensiveness defi ned as 
an unwillingness to admit or to reveal to others one’s personal 
thoughts or experiences.

Statistical Analysis

The t test was used to investigate differences in study 
variables between women and men and Pearson correlation 
coeffi cients were used to analyze correlations between dyspnea 
intensity and certain spirometric variables, and the results of the 
various subscales of the GHQ-28 and the values obtained on 
the EPQ lie scale (EPQ-L). A general linear model (GLM) was 
applied to test the moderating effect of sex on the relationship 
between dyspnea and spirometric parameters. This method is 
used to check whether a relationship between 2 continuous 
variables differs among subgroups. Statistical signifi cance 
was set at a P value of <.05.

  

Results

There were no differences between women and men in 
terms of standard spirometric values (P>.05, Table 1). There 
was a negative correlation between the selected spirometric 
values and dyspnea intensity (P=.01). The Pearson r correlation 
coefficients for these correlations were –0.30 for forced 
expiratory volume in the first second (FEV1), –0.34 for 
forced vital capacity, –0.15 for mid-expiratory fl ow at 75% 
(MEF75), –0.22 for MEF50, and –0.25 for MEF25. No signifi cant 
differences were noted for mean (SD) dyspnea intensity 
between women (2.19 [1.85]) and men (1.96 [1.41]). 

Women scored higher than men on all the variables tested 
on the GHQ-28 subscales, and their overall score was also 
higher. Higher scores on the GHQ-28 refl ect worse health 
states. The scores for women were signifi cantly higher than 
those for men for somatic symptoms, anxiety/insomnia, 
and general perception of health (Table 2). No signifi cant 
differences were detected between women and men for 
dyspnea intensity or the tendency to lie (P>.05). 

Motivated by Goldberg [26], we also tested the relationship 
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between GHQ-28 scores and 
the EPQ-L but no statistically 
significant differences were 
observed in any of the areas. The 
moderating effect of sex on the 
relationship between GHQ-28 
subscale scores and EPQ-L scores 
was also tested using the GLM 
with interactions, but no signifi cant 
differences were found. 

As shown in Table 3, dyspnea 
was signifi cantly correlated with 
all the GHQ-28 scores but not 
with EPQ-L scores. MEF25, in 
contrast, correlated negatively with 
EPQ-L scores and FEV1 correlated 
negat ive ly  wi th  depress ive 
symptoms. In other words, higher 
FEV1 values were correlated with 
better perceived health.

In the next analysis we checked 
whether the relationship between 
dyspnea intensity, spirometric 
parameters, and psychological 
variables was moderated by the sex 
of the patient. The results showed 
that sex was a signifi cant moderator 
in just 3 relationships: dyspnea 
and the tendency to lie (EPQ-L), 
dyspnea and functional disorders/
social dysfunction, and MEF25 and 
depressive symptoms (Table 4). 

As can be seen, the correlation 
between dyspnea and EPQ-L scores 
was quite different between women 

Table 1. Differences in Spirometric Variables by Sex

                         Mean    SD

 Women Men  Women Men 
 
FEV

1
  79.46 78.37 22.01 24.48

FVC 91.03 91.21 17.75 19.05
MEF

25
  63.91 61.13 30.60 25.53

MEF50 54.41 53.66 31.87 27.59
MEF75 51.76 47.98 34.99 27.93

Abbreviations: FEV1, forced expiratory volume in the fi rst second; FVC, 
forced vital capacity; MEF25, 50, 75, mid-expiratory fl ow at 25%, 50%, 
75% of VC. 

Table 2. Differences in Psychological Variables by Sexa

   
   Mean   SD

  Women Men Women Men 
P

  
GHQ-28-Ab 18.10 15.70 4.33 3.86 .001
GHQ-28-Bb 15.47 14.04 4.18 4.33 .051
GHQ-28-Cb 16.10 15.52 3.60 2.76 .320
GHQ-28-Db 9.96 9.08 3.65 2.83 .134

Total score  59.63 54.34 12.19 10.57 .009

aAnalyzed using the t test.
bGeneral Health Questionnaire (GHQ)-28 subscales: A, somatic symptoms; 
B, anxiety, insomnia; C, functional disorders/social dysfunction; D, 
depressive symptoms.

Table 3. Pearson Correlations Between Spirometric Variables and Dyspnea Intensity and Perceived Health 
and Tendency to Lie

 FEV1 FVC MEF25 MEF50 MEF75 Dyspnea

EPQ-L -0.13 -0.07 -0.18a -0.15 -0.08 0.08
GHQ-Ac   0.09 -0.02   0.15   0.11   0.06 0.35b

GHQ-Bc -0.03 -0.03 -0.01 -0.01 -0.01 0.33b

GHQ-Cc -0.05 -0.12   0.01 -0.05 -0.09 0.33b

GHQ-Dc -0.16a -0.16 -0.12 -0.09 -0.08 0.29b

GHQ -0.04 -0.10   0.02   0.00 -0.03 0.42b

        
Abbreviations: EPQ-L, Eysenck Personality Questionnaire lie scale; FEV1, forced expiratory volume in the fi rst 
second; FVC, forced vital capacity; MEF25, 50, 75, mid-expiratory fl ow at 25%, 50%, 75% of VC.
aP<.05.
bP<.01. 
cGeneral Health Questionnaire (GHQ)-28 subscales: A, somatic symptoms; B, anxiety, insomnia; C, functional 
disorders/social dysfunction; D, depressive symptoms.

Table 4. Moderator Analyses. Sex as a Moderator of the Relationships Between Dyspnea Intensity, Spirometric 
Parameters, and Psychological Variables

 FEV1 FVC MEF25 MEF50 MEF75 Dyspnea
 P P P P P P
  
EPQ-L  .023a .885 .319 .194 .271 .271
GHQ-Ab .889 .372 .276 .347 .305 .351
GHQ-Bb .780 .600 .689 .981 .800 .518
GHQ-Cb   .051a .856 .873 .617 .422 .698
GHQ-Db .929 .279 .103   .049a .087 .270
GHQ .473 .864 .911  .695 .782 .894

Abbreviations: EPQ-L, Eysenck Personality Questionnaire lie scale; FEV1, forced expiratory volume in the fi rst 
second; FVC, forced vital capacity; MEF25, 50, 75, mid-expiratory fl ow at 25%, 50%, 75% of VC.
aStatistically signifi cant.
bGeneral Health Questionnaire (GHQ)-28 subscales: A, somatic symptoms ; B, anxiety, insomnia;, C, functional 
disorders/social dysfunction; D, depressive symptoms.

and men: while in the former the relationship was positive (that 
is, the more severe the dyspnea, the stronger the tendency to 
lie), in the latter it was negative (the less severe the dyspnea, 
the stronger the tendency to lie) (Figure 1). 

No relationship was observed between dyspnea and 
functional disorders/social dysfunction for men. In women, 
however, more severe dyspnea was correlated with more 
pronounced functional disorders (P=.05).
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Figure. Relationships between dyspnea and tendency to lie in groups of women and men. EPQ-Lie 
indicates the Eysenk Personality Questionnaire lie scale.

Discussion

 The fi rst hypothesis stating that women differ from men 
in their tendency to lie and their perception of health and 
dyspnea was only partially confi rmed. More specifi cally, no 
differences between women and men were detected in terms 
of perceived dyspnea and spirometric variables. A difference 
was noted, however, for psychological indices, which refl ect 
subjective perceptions of illness. Specifi cally, women had 
higher (ie, worse) results for somatic symptoms (GHQ-28-A), 
anxiety and insomnia (GHQ-28-B), and the general health 
index (GHQ-28). It cannot be ruled out that higher scores for 
reported symptoms refl ect cultural patterns, according to which 
it would be more acceptable for women to appear fragile and 
express somatic and emotional complaints. 

There were no differences between women and men for 
objective spirometric variables. There may be 2 explanations 
for the differences detected in the perception of illness: 1) men 
do indeed experience fewer psychological consequences of 
their illness than women; and 2) men underestimate (repress) 
their illness. The present data cannot be used to draw any 
conclusions in this respect but we believe that both hypotheses 
deserve further investigation.

Our fi ndings are supported by psychiatric population 
studies which show that women are at increased risk of 

experiencing anxiety or depressive disorders during their 
lifetime [28]. Sue et al [29] have shown that patients who are 
dependent, anxious, and focused on their own state of health 
usually manifest severe dyspnea during an interview, while 
spirometry reveals only mild airway obstruction. 

In our study there was a moderate relationship between 
selected spirometric values and dyspnea intensity. Brand [30] 
demonstrated a relationship between a greater perception of 
dyspnea and female sex while Stravinskaite et al [31] showed 
that dyspnea perception depended on bronchial responsiveness, 
but not on sex [31]. 

Wijnhoven et al [32] found that woman with asthma 
report poorer health-related quality of life than men [32]. This 
seems to be due more to a heightened perception of disease 
severity than to an actual greater severity of disease in terms 
of pulmonary obstruction. Men tend to report higher health-
related quality of life than women of the same age, despite 
higher mortality and lower life expectancy. Moreover, men 
have reported receiving more social support than women [33]. 

As for the second hypothesis, that men tend to underestimate 
the severity of their disease, it is noteworthy that the 
correlations between spirometric variables and GHQ-28 scores 
were nonexistent. However, all the indices of perceived health 
were positively related to dyspnea. It would thus seem that 
perceived dyspnea is the main determinant of the subjective 
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wellbeing of patients. Recording spirometric variables alone 
may not be suffi cient to evaluate perceived health among 
patients.

The moderator analyses also yielded some interesting 
results. Dyspnea was negatively correlated with the tendency 
to seek social approval (as measured by the EPQ-L) in men, 
but positively correlated in women. In other words, men, 
unlike women, tended less to seek social approval when they 
experienced more severe dyspnea. Psychologically, this could 
be explained by a certain repression. For men, being ill may be 
more costly in terms of social and professional relationships, 
and they therefore may tend to ignore their illness, especially 
in terms of seeking social approval. For women, in contrast, 
illness may bring them to look for social support, refl ected by a 
greater tendency to seek social approval. Such an interpretation 
is obviously just a speculation, but it might explain the results 
obtained.

Numerous studies have investigated the effect of sex on 
GHQ subscale and overall scores. In studies which have found 
sex-related differences, women scored higher than men [33-35]. 
There are data, however, which call the biological origin of 
these differences into question. Subjecting sociodemographic 
variables to controls in studies often abolishes differences in 
the results obtained in women compared to men [9,24]. 

Sex was also a moderator of the relationship between 
dyspnea and functional disorders. No such effect was detected 
for men, but functional disorders/social dysfunction were more 
pronounced in women with severe dyspnea. Thus again, it is 
possible that women are more vulnerable to the most obvious 
symptom of asthma, dyspnea.

People differ in the habitual way in which they behave 
in stressful situations [20]. A suppressive behavior model, 
consisting of a reluctance to acknowledge asthma symptoms, 
has been observed in women, who, accordingly would turn 
their attention away from the stressor and away from their 
reactions to this stressor [36]. It has also been noted that even 
in times of exacerbation, patients with pulmonary diseases are 
particularly inclined to stifl e emotions and anxiety related to 
their illness [37]. However, denial of symptoms increases the 
risk of not following either the recommended treatment plan or 
lifestyle changes. On the other hand, excessive concentration 
on somatic symptoms (hypochondriac tendencies) can also 
adversely affect treatment results. 

Most patients with asthma have mild to moderate disease, 
which is well controlled by a combination of anti-infl ammatory 
drugs and ß2-adrenoceptor agonists. However, in about 10% 
of patients, asthma remains symptomatic despite treatment 
with high doses of inhaled corticosteroids. These patients, 
who require treatment with continuous or near-continuous oral 
corticosteroids, experience the greatest impairment in terms 
of lifestyle, and account for a disproportionate use of health 
care resources. Refractory asthma is a heterogeneous disorder 
that can be subdivided on the basis of different etiological, 
physiological, or pathophysiological characteristics [38-40]. 
Our results indicate that psychological factors are related to 
severe asthma and can possibly affect its course. These factors 
may also infl uence the results of clinical trials and should be 
probably taken into account in inclusion criteria and analysis 
of data.

Conclusions

1. Perceived dyspnea is related to psychological health 
and the tendency to lie.

2. The relationship between perceived dyspnea and certain 
psychological variables is different in women and men. 

References

  1. Masoli M, Fabian D, Holt S, Beasley R. The global burden 
of asthma: executive summary of the GINA Dissemination 
Committee Report. Allergy. 2004;59:469-78.

  2.  Horwood LJ, Fergusson DM, Shannon FT. Social and familial 
factors in the development of early childhood asthma. 
Pediatrics. 1985;75:859-68.

  3. Szczeklik W, Sanak M, Szczeklik A. Functional effects and 
gender association of COX-2 gene polymorphism G-765C in 
bronchial asthma. J Allergy Clin Immunol. 2004;114:248-53. 

  4. Shim CS, Williams MH. Relationship of wheezing to the severity 
of obstruction in asthma. Arch Intern Med. 1983;143:890-92.

  5. Rubinfi eld AR, Pain MC. Perception of asthma. Lancet. 
1976;24:882-84.

  6. Noseda A. Dyspnoea and perception of airway obstruction. Rev 
Mal Respir. 2003;20:364-72.

  7. Sandberg S, Paton JY, Ahola S, McCann DC, McGuinness D, 
Hillary CR, Oja H. The role of acute and chronic stress in asthma 
attacks in children. Lancet. 2000;356:982-87.

  8. Lavoie KL, Cartier A, Labrecque MI, Bacon SL, Lemière C, 
Malo JL, Lacoste G, Barone S, Verrier P, Ditto B. Are psychiatric 
disorders associated with worse asthma control and quality of 
life in asthma patients? Respir Med. 2005;99:1249-57. 

  9. Oguzturk O, Ekici A, Kara M. Psychological status and quality 
of life in elderly patients with asthma. Psychosomatics. 
2005;46:41-46.

10. Romero-Frais E, Vazquez MI, Sandez E. Prescription of oral 
corticosteroids in near-fatal asthma  patients: relationship 
with panic-fear, anxiety and depression. Scand J Psychol. 
2005;46:459-65.

11. Di Marco F, Verga M, Santus P, Giovannelli F, Busatto P, 
Neri M, Girbino G, Bonini S, Centanni S. Close correlation 
between anxiety, depression, and asthma control. Respir Med. 
2010;104:22-28.

12. Yellowlees P, Haynes S, Potts N, Ruffi n RE. Psychiatric morbidity 
in patients with life threating asthma: initial report of a 
controlled study. Med J Aust. 1998;146:246-49.

13. Nowobilski R. Psychosomatic correlations in patients with 
bronchial asthma. Pol Arch Med Wewn. 1999;6:1063-67.

14. Nowobilski R, Furgał M, Czy P, De Barbaro B, Polczyk R, Bochenek 
G, Nizankowska-Mogilnicka E, Szczeklik A. Psychopathology 
and personality factors modify the perception of dyspnea in 
asthmatics. J Asthma. 2007;44:203-207.

15. Furgał M, Nowobilski R, Pulka G, Polczyk R., de Barbaro B., N 
ankowska-Mogilnicka E., Szczeklik A. Dyspnea is related to family 
functioning in adult asthmatics. J Asthma. 2009;46:280-83.

16. Campbell DA, Yellowless PM, McLennan G, Coates JR, Frith 
PA, Gluyas PA, Latimer KM, Luke CG, Martin AJ, Ruffi n RE. 
Psychiatric and medical features of near fatal asthma. Thorax. 
1995;50:254-59.



Sex and Perception of Asthma Symptoms

 J Investig Allergol Clin Immunol 2011; Vol. 21(3): 193-198© 2011 Esmon Publicidad

198

17. Aspinwall LG, Taylor SE. Modeling cognitive adaptation: A 
longitudinal investigation of the impact of individual differences 
and coping on college adjustment and performance. J Pers Soc 
Psychol. 1992;63:989-1003.

18. Terry DJ. Determinants of coping. The role of stable and 
situational factors. J Pers Soc Psychol. 1994;66:895-910.

19. Boler N, Zuckerman A. A framework for studying personality in 
the stress process. J Pers Soc Psychol. 1995;69:890-902.

20. Carver CS, Scheier MF, Weintraub JK. Assessing coping 
strategies. A theoretically based approach. J Pers Soc Psychol. 
1989;56:267-83.

21. Carver CS, Scheier MF. Situational coping and coping 
dispositions in a stressful transaction. J Pers Soc Psychol. 
1994;66:184-95.

22. Martinez-Moragon E, Perpina M, Belloch A, de Diego A, 
Martínez-Francés M. Determinants of dyspnea in patients with 
different grades of stable asthma. J Asthma. 2003;40:375-82.

23. National Heart, Lung, and Blood Institute/world health 
organization. NHLBI/WHO: Global strategy for asthma 
management and prevention. http://www.ginasthma.com. 

24. Laveneziano P, Lotti P, Coli C, Binazzi B, Chiti L, Stendardi L, 
Duranti R, Scano G. Mechanisms of dyspnea and its language 
in patients with asthma. Eur Respir J. 2006;27:742-7.

25. Goldberg DP, Oldehinkel T, Ormel J. Why GHQ threshold varies 
from one place to another. Psychol Med. 1998;28:915-21.

26. Goldberg DP, Williams P. A users guide to the General Health 
Questionnaire. Berkshire. NFER-NELSON, 1994. 

27. Eysenck HJ, Eysenck SBG. Recent advances in the cross-cultural 
study of personality. In Butcher JN, Spielberger CD. Advances 
in personality assessment. New Jersey: Lawrence Erlbaum 
Associates; 1983. p. 41-64.

28. Kessler RC, McGonagle KA, Zhao S, Nelson CB, Hughes M, 
Eshleman S, Wittchen HU, Kendler KS. Lifetime and 12-month 
prevalence of DSM-III-R psychiatric disorders in the United 
States. Results from the National Comorbidity Survey. Arch Gen 
Psychiatry. 1994;51:8-19.

29. Sue DY, Wasserman K, Moricca RB, Casaburi R. Metabolic 
acidosis during exercise in patients with chronic obstructive 
pulmonary disease. Chest. 1998;94:93-98.

30. Brand PL, Rijcken B, Schouten P, Koëter GH, Weiss ST, Postma 
DS. Perception of airway obstruction in a random population 
sample. Am Rev Respir Dis. 1992;146:396-401.

31. Stravinskaite K, Malakauskas K, Sitkauskiene B, Sakalauskas R. 
Perception of dyspnea in asthmatics with normal lung function. 
Medicina (Kaunas). 2005;41:747-53.

32. Wijnhoven HA, Kriegsman DM, Snoek FJ, Hesselink AE, de Haan 
M. Gender differences in health-related quality of life among 
asthma patients. J Asthma. 2003;40:189-99.

33. Gallicchio L, Hoffman SC, Helzlsouer KJ. The relationship 
between gender, social support, and health-related quality 
of life in a community-based study in Washington County, 
Maryland. Qual Life Res. 2007;16:777-86. 

34. Trawick DR, Holm C, Wirth J. Infl uence of gender on rates of 
hospitalization, hospital course, and hypercapnea in high-risk 
patients admitted for asthma: a 10-year retrospective study at 
Yale-New Haven hospital. Chest. 2001;119:115-19.

35. Cox B, Blaxter M, Buckle A, Fenner A, Golding J, Gore M. The 
health and lifestyle survey. Cambridge. Health Promotion 
Research Trust, 1987.

36. D’Arcy C. Prevalence and correlates of nonpsychotic psychiatric 
morbidity in sickle cell anaemia and diabetes patients. 
Psychosomatics. 1982;23:925-31.

37.  Heszen-Niejodek I. The coping style with stress as an individual 
variable which infl uences on functioning in stressful situation. 
In J. Strelau (Ed.), Personality and extreme stress. Gda sk: GWP; 
2004. p. 238-61. 

38. Dudley DL, Wermuth C, Hague W. Psychosocial aspects of care 
in the chronic obstructive pulmonary disease patient. Heart 
Lung. 1973;2:289.

39. Holgate ST, Polosa R. The mechanisms, diagnosis, and management 
of severe asthma in adults. Lancet. 2006;368:780-93.

40. Boulet LP. Infl uence of comorbid conditions on asthma. Eur 
Respir J. 2009;33:897-906.

 Manuscript received April 30, 2010; accepted for 
publication, September 22, 2010.

  Andrzej Szczeklik

Skawinska 8
Krakow, Poland
E-mail: mmszczek@cyf-kr.edu.pl


