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ABSTRACT
Objective: To evaluate health-related quality of life in asthma patients treated at a referral 
center in southern Brazil, identifying differences between male and female patients, 
as well as to evaluate differences between the males and females in terms of asthma 
control, lung function, and nutritional status. Methods: This was a cross-sectional study 
involving patients ≥ 18 years of age treated at an asthma outpatient clinic. We evaluated 
clinical parameters, lung function, nutritional status, and quality of life. Results: A total 
of 198 patients completed the study. The mean age was 56.2 ± 14.8 years, and 81.8% 
were female. The proportion of patients with uncontrolled asthma was higher among 
females than among males (63.0% vs. 44.4%; p = 0.041). The body mass index (BMI) 
and percentage of body fat were higher in females than in males (30.2 ± 5.8 kg/m2 vs. 
26.9 ± 4.5 kg/m2 and 37.4 ± 6.4% vs. 26.5 ± 7.4%; p = 0.002 and p < 0.001, respectively). 
Quality of life was lower in females than in males in the following domains: symptoms 
(3.8 ± 1.5 vs. 4.6 ± 1.7; p = 0.006); activity limitation (3.6 ± 1.3 vs. 4.4 ± 1.5; p = 0.001); 
emotional function (3.6 ± 1.9 vs. 4.5 ± 1.7; p = 0.014); and environmental stimuli (3.2 ± 
1.6 vs. 4.3 ± 1.9; p = 0.001). Conclusions: Male asthma patients appear to fare better 
than do female asthma patients in terms of health-related quality of life, asthma control, 
BMI, percentage of body fat, and comorbidities. 
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INTRODUCTION

Asthma is a chronic infl ammatory disease of the 
airways characterized by respiratory symptoms such 
as wheeze, shortness of breath, chest tightness, and 
cough that vary over time and in intensity, as well as 
by variable expiratory airfl ow limitation and airway 
hyperresponsiveness to direct or indirect stimuli. It is a 
prevalent disease that impairs quality of life, being a major 
public health problem. Asthma affects approximately 10% 
of adults worldwide. (1) The prevalence of asthma follows 
a characteristic age- and gender-related pattern, being 
highest during childhood and predominantly affecting 
males.(2) After puberty, the prevalence of asthma is 
higher in females than in males.(2,3) 

Many mechanisms are involved in the clinical expression 
of asthma, including sex hormones, airway caliber, obesity, 
type of exposure, and age at onset.(4,5) Although males 
and females with asthma share the common clinical 
features of the disease, the natural course of asthma 
differs between the genders. Takeda et al.(6) suggested 
that sex hormones and gender differences are involved 
in cellular functions in airway remodeling. Several studies 
have reported that asthma is more prevalent and more 

severe in adult females. In a cross-sectional study, asthma 
severity was found to have increased with the body 
mass index (BMI), although only in females; however, 
the reason for this has yet to be explained.(7-9) Zillmer et 
al.(10) noted that poorly controlled asthma and respiratory 
symptoms were more common in females than in males. 
In addition, self-reported quality of life is often worse in 
females than in males, probably due to dyspnea that is 
more severe and increased drug use.(11) As a result of 
this clinical heterogeneity, treatment approaches need 
to be individualized and modifi ed in order to maintain 
adequate symptom and disease control over time.(12) 

Although several studies have examined gender 
differences in asthma patients, few have investigated 
the impact of asthma on health-related quality of life and 
nutritional status.(11,13) In addition, there are differences 
and regional disparities in disease control and clinical 
expression among asthma patients.(14) Therefore, it is 
important to evaluate gender differences in different 
populations of adults with asthma. 

The primary objective of the present study was to 
evaluate differences in health-related quality of life between 
adult males and females with asthma treated at a referral 
center in southern Brazil. A secondary objective was to 
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evaluate differences in asthma control, lung function, 
and nutritional status between those two groups. 

METHODS

In a cross-sectional study of prospectively collected 
data, we assessed consecutive adult patients with 
asthma recruited from among those treated at a 
referral center for asthma in southern Brazil. The 
study protocol was approved by the Research Ethics 
Committee of the Hospital de Clínicas de Porto Alegre 
(HCPA), located in the city of Porto Alegre, Brazil 
(Protocol no. 12.0103), and written informed consent 
was obtained from all patients. 

Patients were recruited from among those treated 
at the HCPA asthma outpatient clinic, located in the 
city of Porto Alegre, Brazil. The study included patients 
who were 18 years of age or older and who had 
physician-diagnosed asthma. The diagnosis of asthma 
was confi rmed by a member of the research team 
on the basis of the following criteria: symptoms of 
asthma, accompanied by reversible airfl ow obstruction 
(an increase of at least 12% and 200 mL in FEV1 after 
administration of a short-acting β2 agonist) or bronchial 
hyperresponsiveness to a bronchoconstricting agent 
(methacholine).(1) 

The exclusion criteria were as follows: chronic 
lung diseases other than asthma (such as COPD and 
bronchiectasis); lobectomy; abnormal chest X-ray 
fi ndings; pregnancy; and current or past smoking (a 
smoking history of more than 10 pack-years). 

During an outpatient visit, participants underwent 
a comprehensive clinical evaluation and completed 
questionnaires regarding the following: medical history; 
socioeconomic status; demographic characteristics; 
smoking history; chronic comorbidities; medication use; 
menopause (no menstruation in the last 12 months); 
nutritional status; asthma severity; level of asthma 
control; and health-related quality of life. 

Nutritional status was assessed by the body mass 
index (BMI), which was calculated by the formula 
weight/height2 (kg/m2). On the basis of their 
BMI, participants were stratifi ed into the following 
categories(15): underweight (< 18.5 kg/m2); normal 
weight (18.5-24.9 kg/m2); overweight (25-29.9 kg/
m2); and obese (≥ 30 kg/m2). Bioelectrical impedance 
analysis was used in order to assess body composition 
(i.e., the proportions of muscle, fat, and water).(16) 

Asthma severity was determined in accordance with 
the Global Initiative for Asthma (GINA) guidelines,(1) 
patients being classifi ed as having mild intermittent 
asthma, mild persistent asthma, moderate persistent 
asthma, or severe persistent asthma on the basis of daily 
medication use. The level of asthma control was also 
determined in accordance with the GINA guidelines,(1) 
patients being classifi ed as having well-controlled, 
partly controlled, or uncontrolled asthma on the basis 
of the following: frequency of daytime and nighttime 
symptoms; rescue medication use; limitation of daily 

physical activity; and number of exacerbations in the 
last 4 weeks. 

Spirometry was performed with a v4.31a spirometer 
(Jaeger, Würzburg, Germany). FVC, FEV1, and the FEV1/
FVC ratio were measured three times, the best of the 
three measurements being recorded. All pulmonary 
function test results were expressed as a percentage 
of the predicted values for age, height, and gender.(17) 

Quality of life was assessed by the Asthma Quality 
of Life Questionnaire (AQLQ),(18) which had previously 
been translated to Portuguese and validated for use 
in Brazil.(19) The AQLQ is divided into four domains: 
symptoms; activity limitation; emotional function; and 
environmental stimuli. Each domain is scored from 1 
to 7, a score of 1 indicating maximum impairment and 
a score of 7 indicating no impairment. 

Sample size calculation was based on a study by 
Dalcin et al.(14) For a proportion of 60% of female 
patients with uncontrolled asthma, a proportion of 
45% of male patients with uncontrolled asthma, a 
total width of 0.15, a type I error of 0.05 (two-sided), 
and a type II error of 0.20 (or a study power of 0.80), 
the required sample size was calculated to be 186. 

Statistical analysis of the data was performed with 
the IBM SPSS Statistics software package, version 
20.0 (IBM Corporation, Armonk, NY, USA). Quantitative 
data were expressed as mean ± standard deviation 
or median (interquartile range), and qualitative data 
were expressed as n (%). Categorical variables 
were compared by the chi-square test with adjusted 
standardized residuals, Yates’ correction or Fisher’s 
exact test being used as appropriate. For continuous 
variables, the Student’s t-test or the Mann-Whitney 
U test was used for between-group comparisons. 
All statistical tests were two-tailed, and the level of 
signifi cance was set at p < 0.05. 

RESULTS

Between March and December of 2013, we evaluated 
344 patients with asthma. Of those, 75 declined to 
participate, 53 were excluded because they had chronic 
lung diseases other than asthma, 8 were excluded 
because they were smokers or former smokers (with 
a smoking history of more than 10 pack-years), and 
10 were excluded because they failed to have all of 
the required assessments performed. Therefore, the 
fi nal sample consisted of 198 patients. 

The general characteristics of the participating patients 
are presented in Table 1. Of the 198 participants, 
162 (81.8%) were female. The mean age was 56.2 
± 14.8 years. With regard to the severity of asthma, 
144 patients (72.2%) had severe persistent asthma, 
31 (15.7%) had moderate persistent asthma, and 23 
(11.6%) had mild persistent asthma. With regard to 
the level of asthma control, 118 patients (59.6%) had 
uncontrolled asthma, 28 (14.1%) had partly controlled 
asthma, and 52 (26.3%) had well-controlled asthma. 
The mean BMI was 29.6 ± 5.7 kg/m2, 83 patients 
(41.9%) being classifi ed as obese, 72 (36.4%) being 
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classifi ed as overweight, and 43 (21.7%) being classifi ed 
as normal weight. 

Table 2 shows a comparison between the genders in 
terms of clinical characteristics, health-related quality 
of life, level of asthma control, lung function, and 
nutritional status. The prevalence of White patients was 
higher among males than among females (91.7% vs. 
72.0%; p = 0.024). Quality of life was lower in females 
than in males in all four AQLQ domains: symptoms 
(3.8 ± 1.5 vs. 4.6 ± 1.7; p = 0.006); activity limitation 
(3.6 ± 1.3 vs. 4.4 ± 1.5; p = 0.001); emotional 
function (3.6 ± 1.9 vs. 4.5 ± 1.7; p = 0.014); and 
environmental stimuli (3.2 ± 1.6 vs. 4.3 ± 1.9; p = 
0.001). The proportion of patients with uncontrolled 
asthma was higher among females than among males 
(63.0% vs. 44.4%; p = 0.041). In addition, the BMI 
and percentage of body fat were higher in females 
than in males (30.2 ± 5.8 kg/m2 and 37.4 ± 6.4% vs. 
26.9 ± 4.5 kg/m2 and 26.5 ± 7.4%; p = 0.002 and 

p < 0.001, respectively). Chronic comorbidities were 
more commonly reported by females than by males 
(68.5% vs. 38.9%; p = 0.001), as were cardiovascular 
comorbidities (58.0% vs. 36.1%; p = 0.028). There 
were no signifi cant differences between the genders 
regarding age (p = 0.805), asthma severity (p = 
0.401), percent predicted FVC (p = 0.078), or percent 
predicted FEV1 (p = 0.085). In addition, there was 
no association between menopause and the study 
outcomes. 

DISCUSSION

In the present study, females predominated among 
adult patients with asthma treated at a referral 
outpatient clinic in southern Brazil. Health-related 
quality of life was found to be lower in females than 
in males in all four AQLQ domains. In addition, the 
proportion of patients with uncontrolled asthma was 
higher among females than among males, as were 
the BMI and percentage of body fat. Furthermore, 
comorbidities were more commonly reported by 
females than by males. 

The high prevalence of asthma in adult females in 
the present study is consistent with the literature.(20-22) 
Zillmer et al.(10) interviewed 400 asthma patients in 
four Brazilian cities and reported that 272 (68%) were 
female. Dursun et al.(23) studied 242 adult patients 
with asthma in Turkey and reported that 77.3% were 
female. Schatz & Camargo(24) used computerized data 
from Kaiser-Permanente Southern California in order 
to identify patients with asthma. Among the 60,694 
asthma patients, the female-male prevalence ratio 
was approximately 65:35 in the 23- to 64-year age 
bracket. Previous studies conducted at our institution 
in different settings and involving different samples of 
adults have shown a high (68.6-75%) prevalence of 
females seeking hospital treatment for asthma. (7,25,26) 
There is compelling evidence that sex hormones 
are major determinants of at least these biological 
differences in asthma prevalence.(20) It has been 
reported that estrogen receptor 1 polymorphisms are 
associated with bronchial hyperresponsiveness and lung 
function decline, especially in females with asthma.(4) 

The overall health-related quality of life in our sample 
was moderate, AQLQ scores being signifi cantly lower 
among females than among males. Other studies 
have shown that health-related quality of life is 
worse in female asthma patients than in male asthma 
patients. (11,27,28) In a cross-sectional study, Lisspers et 
al.(29) investigated 1,226 patients in a primary care 
setting and 499 patients in a secondary care setting. 
They concluded that quality of life and the level of 
asthma control were lower in young females than in 
young males, although no such differences were found 
between older females and older males. Female sex 
hormones could be an important factor affecting these 
outcomes. Correia de Sousa et al.(30) found that females 
were 3.8 times more likely to have poorer quality of 
life than were males. This fi nding was associated with 

Table 1. General characteristics of the patients with asthma 
in the present study.a 

Variable N = 198
Gender

Female 162 (81.8)
Male 36 (18.2)

Age, yearsb 56.2 ± 14.8
Menopause 115 (71)
Race

White 150 (75.3)
Non-White 48 (24.2)

Age at diagnosis, yearsc 20.5 (44)
Smoking status

Never smoker 138 (69.7)
Former smoker 60 (30.3)

GINA asthma severity classifi cation
Mild 23 (11.6)
Moderate 31 (15.7)
Severe 144 (72.7)

GINA asthma control
Well-controlled 52 (26.3)
Partly controlled 28 (14.1)
Uncontrolled 118 (59.6)

BMI, kg/m2b 29.6 ± 5.7
Nutritional status

Normal weight 43 (21.7)
Overweight 72 (36.4)
Obesity 83 (41.9)

Pre-bronchodilator lung functionb

FVC, L 2.5 ± 0.9
FVC, % predicted 81.2 ± 21.3
FEV1, L 1.7 ± 0.7
FEV1, % predicted 68.2 ± 22.2
FEV1/FVC, % predicted 82.1 ± 13.0

GINA: Global Initiative for Asthma; and BMI: body 
mass index. aData expressed as n (%), except where 
otherwise indicated. bData expressed as mean ± SD. 
cData expressed as median (interquartile range). 
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higher rates of anxiety and depression in the female 
population.(13) A possible explanation for this fi nding 
is that being overweight and having uncontrolled 
asthma is more common in females than in males. 
These fi ndings are consistent with those of Xu et al.,(31) 
who investigated the association between obesity and 
asthma outcomes in older adults. 

In the present study, asthma severity was assessed 
by the GINA classifi cation system on the basis of daily 
medication use,(1) meaning that although effective 
therapy was able to control the disease, it did not 
interfere with the classifi cation of disease severity. The 
proportion of patients with severe persistent asthma 
was high in the present study (i.e., 72.7%). However, 
asthma severity and lung function (as assessed by 
percent predicted FVC and FEV1) did not differ between 
males and females. In contrast, Carvalho-Pinto et 
al.(22) reported that the female predominance in their 

group of patients suggested that severe asthma was 
a gender-related disease. 

Asthma control, which is defi ned as the extent to which 
the various manifestations of asthma are reduced or 
removed by treatment, is increasingly receiving attention 
not only in clinical trials but also in clinical practice.(21) 
In the present study, the proportion of patients with 
uncontrolled asthma was higher among females than 
among males. Previous studies have shown a lower 
level of asthma control in females than in males, 
despite a higher use of inhaled corticosteroids and more 
frequent visits to an asthma treatment center among 
the former. (22,32) It has also been reported that females 
are 3.2 times more likely to have uncontrolled asthma 
than are males.(30) Poor asthma control in females 
might also be related to being overweight. Although 
mechanisms linking both conditions are still poorly 
understood, there is evidence that obesity impairs clinical 
control.(33) Although clinical observations indicate that 

Table 2. Comparison between the genders in terms of clinical characteristics, level of asthma control, lung function, 
nutritional status, and health-related quality of life.a 

Variable
Females Males 

p*
(n = 162) (n = 36)

Age, yearsb 56.3 ± 14.2 55.7 ± 17.8 0.805
Race

White 116 (72) 33 (91.7)
0.024

Non-White 45 (28) 3 (8.3)
Age at diagnosis, yearsc 18 (43) 29 (44) 0.021
Smoking status

Never smoker 116 (71.6) 22 (61.1) 0.150
Former smoker 46 (28.4) 14 (38.9)

GINA asthma severity classifi cation
Mild 21 (13) 2 (5.6)

0.401Moderate 24 (14.8) 7 (19.4)
Severe 117 (72.2) 27 (75)

GINA asthma control
Well-controlled/partly controlled 60 (37.0) 20 (55.6)

0.041
Uncontrolled 102 (63.0) 16 (44.4)

Nutritional markersb

BMI, kg/m2 30.2 ± 5.8 26.9 ± 4.5 0.002
Body fat, % 37.4 ± 6.4 26.5 ± 7.4 < 0.001

Comorbidities 111 (68.5) 14 (38.9) 0.001
Cardiovascular comorbidities 94 (58.0) 13 (36.1) 0.028
Pre-bronchodilator lung functionb

FVC, L 2.3 ± 0.7 3.3 ± 1.0 < 0.001
FVC, % predicted 83.2 ± 20.9 76.3 ± 22.0 0.078
FEV1, L 1.6 ± 0.6 2.2 ± 0.9 < 0.001
FEV1, % predicted 69.5 ± 21.7 62.4 ± 23.9 0.085
FEV1/FVC, % predicted 82.4 ± 12.3 80.8 ± 15.9 0.492

Quality of lifeb

Symptoms 3.8 ± 1.5 4.6 ± 1.7 0.006
Activity limitation 3.6 ± 1.3 4.4 ± 1.5 0.001
Emotional function 3.6 ± 1.9 4.5 ± 1.7 0.014
Environmental stimuli 3.2 ± 1.6 4.3 ± 1.9 0.001

GINA: Global Initiative for Asthma; and BMI: body mass index. *Values of p < 0.05 were considered signifi cant. 
aData expressed as n (%), except where otherwise indicated. bData expressed as mean ± SD. cData expressed as 
median (interquartile range).

276 J Bras Pneumol. 2018;44(4):273-278



Forte GC, Hennemann ML, Dalcin PTR

menopause is generally associated with weight gain, 
exacerbation of asthma, and, consequently, worsening 
of asthma control,(34) we found no association between 
menopause and the study outcomes. 

Obesity is defi ned as an increase in body weight 
resulting from excess body fat. Previous studies have 
shown a high prevalence of obesity among asthma 
patients treated at an asthma outpatient clinic,(7,35,36) 
a fi nding that is consistent with those of the present 
study, in which the BMI and percentage of body fat 
were found to be higher in females than in males. 
Of the patients in our sample, 155 (78.3%) were 
overweight (i.e., had a BMI ≥ 25 kg/m2), and 133 
(82%) were female. A high BMI has been associated 
with poor asthma control and quality of life.(22,33) 
Another fi nding that might have been infl uenced by 
excess weight and body fat is lung function. Dunn et 
al.(37) found that FEV1 values were signifi cantly higher 
in females than in males (84.5% vs. 81.1%; p < 
0.001). However, in the present study, no signifi cant 
differences were found between the genders regarding 
lung function parameters (i.e., percent predicted FVC, 
FEV1, and FEV1/FVC). 

Asthma is often associated with various comorbidities, 
the most common being rhinitis, sinusitis, 
gastroesophageal refl ux disease, obstructive sleep apnea, 
hormonal disorders, and psychopathologies. (38) These 
conditions might share a common pathophysiological 

mechanism with asthma, infl uence asthma control, 
or be more prevalent in asthma patients, having, 
however, no obvious infl uence on asthma.(38) Peters 
et al.(39) reported that comorbidities were signifi cantly 
associated with uncontrolled asthma. In the present 
study, chronic and cardiovascular comorbidities were 
more commonly reported by females than by males. 
Cazzola et al.(40) reported that being female slightly 
increased the association of all cardiovascular diseases 
with asthma. They also reported that the association 
of asthma with diabetes mellitus, dyslipidemia, 
osteoporosis, depression, and psychiatric disorders 
was stronger in females than in males. 

The present study has potential limitations. Given 
that it was a cross-sectional study, it was impossible 
to establish a temporal sequence between gender and 
the factors studied. In addition, this was a single-center 
study, and the sample size was small. Furthermore, the 
study population was selected from among patients 
treated at a referral center and was probably biased 
toward those with disease that is more severe. 

In summary, health-related quality of life is lower 
in adult females with asthma than in adult males with 
asthma, as evidenced by lower scores in all four AQLQ 
domains. In addition, the proportion of patients with 
uncontrolled asthma is higher among females than 
among males, as are the BMI, percentage of body 
fat, and reported rates of comorbidities. 
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