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Background: In recent years, there has been an increased interest in the subjective quality
of life (QoL) of patients with bronchial asthma. Patients diagnosed with asthma experience a
number of problems with regard to everyday activities and functions, which adversely affects
their health-related QoL.

Aim: The aim of this study is to analyze the sociodemographic factors affecting the QoL of
patients with asthma.

Patients and methods: The study comprised of 100 patients (73 females and 27 males) aged
18-84 years (mean age 45.7 years) treated in the Department and Clinic of Internal Diseases,
Geriatrics and Allergology, Wroclaw Medical University. All patients with asthma who met the
inclusion criteria participated in the study. We used medical record analysis and two question-
naires: the asthma quality of life questionnaire (AQLQ) and the asthma control test. Up-to-date
sociodemographic data were collected from all participants, including sex, age, marital status,
education, and sources of income.

Results: The sociodemographic variables that correlated positively with QoL in all domains
of the AQLQ were professional activity and higher education level of respondents. Factors that
negatively influenced the AQLQ domains were older age and lack of professional activity.
Conclusion: This study shows that age, physical work, and lack of professional activity
decreased the QoL in this patient group. It was found that higher education contributes to bet-
ter QoL scores.

Keywords: bronchial asthma, health related quality of life, sociodemographic factors

Introduction

The prevalence of bronchial asthma makes it a global public health issue. Estimates
put the worldwide number of patients with asthma at ~300 million and the number of
deaths at ~250,000 a year."! The concept of a holistic approach to patient care is based
on the 1948 World Health Organization’s definition of health. This involves providing
the patients not only with comprehensive medical care but also with psychological and
social support.? The creators of the holistic approach to medicine mainly intended this
approach to yield better treatment outcomes?® in chronic diseases, including asthma.
However, the aims of holistic care should also include engaging the patient in the
therapeutic process.*

A natural consequence of the holistic approach to medicine was the search for alterna-
tive measures of treatment effectiveness. As a result, in the 1990s, the concept of health-
related quality of life (HRQoL) was introduced into clinical practice.” HRQoL is defined
as the functional effects of the illness and treatment, as perceived by the patient. Thus,
HRQoL comprises such components as the clinical condition and physical fitness of
patients, as well as their psychological condition, social status, and somatic sensations.**
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Such a comprehensive assessment of the quality of life (QoL)
of patients has a range of applications. It can be used, eg, to
screen for patients requiring additional support, to assess the
impact of the illness and its treatment on the patient, and to
analyze the quality of medical services rendered.®

The results of studies performed to date, using both
generic and specific questionnaires, enabled the identifica-
tion of numerous factors that may affect HRQoL in patients
with asthma. These include the demographic, clinical, and
personality characteristics of patient. The demographic fac-
tors related to the HRQoL of patients with asthma identified
so far include sex, age, marital status, and education.””’

The objective of this study was to analyze the sociodemo-
graphic factors affecting the QoL of patients with asthma.

Patients

The study comprised 100 patients (73 females and 27 males)
aged 18-84 years (mean age was 45.7 years) treated in the
Department and Clinic of Internal Diseases, Geriatrics and
Allergology, Wroclaw Medical University, Wroclaw, Poland,
and in the Allergy Clinic at the Kosmonautéw Nonpublic
Health Center in Wroclaw, Poland. All patients with asthma
meeting the inclusion criteria participated in the study.

The inclusion criteria were as follows: 1) age 18 years
or older, 2) a diagnosis of bronchial asthma, made at least
6 months before the study, according to the GINA 2012
criteria, and 3) informed consent expressed in writing.

The exclusion criteria were as follows: 1) lack of consent,
2) psychological disorders, and 3) other disorders preventing
survey completion. The study protocol was approved by the
Bioethics Committee of the Wroclaw Medical University
(approval no 40/2014).

Methods

This study incorporated the following methods and instru-
ments: medical record analysis and two questionnaires the
asthma quality of life questionnaire (AQLQ) and the asthma
control test. Up-to-date sociodemographic data were col-
lected from all participants, including sex, age, marital status,
education, and sources of income.

All participants received surveys and an information
sheet stating that participation was voluntary and completely
anonymous. The surveys were completed in the presence of the
researcher. All patients received the following questionnaires.

Adult AQLQ

It is an instrument comprising 32 items for adult patients
with asthma. It aims to identify the areas of functioning that

are impaired by asthma in the adult patients. The survey
can be administered by a researcher or self-administered
by the patient. It measures four domains: activity limitation
(eleven items), emotional function (five items), exposure to
environmental stimuli (four items), and symptoms (12 items).
The patients describe their experience with the condition
in the previous 2 weeks, using a 7-point scale (1, severely
impaired; 7, not impaired at all). The higher the score, the
better the QoL."°

Asthma control test

It comprises five questions regarding the frequency of
dyspnea, waking due to the symptoms, the need for rescue
medication, and control of the condition as perceived by
the patient. The maximum score is 25 and indicates perfect
control. Scores at 24-20 points indicate well-controlled
asthma but not fully controlled asthma, while scores <20
points indicate uncontrolled asthma.!!-3

Statistical methods

Statistical analysis for quantitative characteristics (measur-
able variables) involved the calculation of basic statistics,
ie, mean, standard deviation (SD), median, and extreme
values — minimum and maximum. The normality of quantita-
tive variable distribution was verified using the Shapiro-Wilk
test at a significance level of P=0.05.

The significance of differences between quantitative
variables with normal distributions in two groups (sex) was
verified using Student’s -test for independent variables. If
the distribution of a given variable significantly differed from
normal or by variance, the nonparametric Mann—Whitney
U-test was used.

Hypotheses on equality of means in more than two groups
(eg, education and professional activity) were verified using
either the analysis of variance (if variable distributions in all
groups were not significantly different from normal) or the non-
parametric Kruskal-Wallis test (for skewed distributions).

The strength of correlations between two quantitative
variables was determined using Spearman’s or Pearson’s
linear correlation coefficient (r or ).

When correlation coefficients » were significantly differ-
ent from zero, regression analysis was performed, with linear
correlation model parameter values determined for the two
variables (« and b) and correlation diagrams created, illustrat-
ing the dispersion of the variables against the mathematical
model. The correlation of the quantitative variable (AQLQ)
with several other variables (age and sex) was described using
the multiple regression analysis. For qualitative variables
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(nominal or categorical), numbers (n) and percentages (%)
were calculated. The independence of qualitative variables
was verified using the chi-squared test. For all statistical
tests, P<<0.05 was used as a statistical significance criterion.
Calculations were made using the STATISTICA Version 10
software and the MS Excel spreadsheets.

Results

The study included 100 patients (73 females and 23 males)
aged 18—84 years (mean age was 45.7 years) treated in the
Department and Clinic of Internal Diseases, Geriatrics and
Allergology, Wroclaw Medical University, Wroclaw, Poland.
The sociodemographic and clinical characteristics of patients
are shown in Tables 1 and 2.

Table | Sociodemographic characteristics of patients

Sociodemographic factors affecting the
QoL as measured using AQLQ

Factors affecting the QoL in the symptoms domain
of the AQLQ

The only sociodemographic variable for which a significant
correlation was found with the QoL in the symptoms domain
of the AQLQ was the professional activity of respondents.
Post hoc analysis showed disability pensioners to have a
significantly lower QoL in this domain than professionally
active respondents (P=0.006; Table 3). QoL in the symptoms
domain was not significantly affected by the type of work
(P=0.170), sex (P=0.108), age (R=—0.184, P=0.066), educa-
tion (R=0.180, P=0.077), residence (R=0.120, P=0.232), and
marital status (P=0.695) of respondents (Table 3).

Sociodemographic data Female (n) Male (N) % P-value
Sex 73 27 100
Age (M £ SD) 44.07+15.40
Residence
Rural 5 7 12 0.0170
Urban < 100,000 residents I 2 13
Urban <500,000 residents 9 0 9
Urban >500,000 residents 48 18 66
Education
Primary 17 0 17 0.0039
Vocational 14 9 23
High school 29 7 36
College/university 13 I 24
Professional activity
Working 22 6 28 0.3602
Unemployed | 0 |
Disability pension claimant 16 I 27
Retired 32 10 42
Other status 2 0 2
Type of work
Blue collar 27 9 38 0.3458
White collar 38 16 57
Others 5 0 5
Marital status
Married 44 24 68 0.0155
Single 4 | 5
Widowed 21 0 21
Divorced 4 2 6
Smoking
No 47 6 53 0.0002
Past 21 20 41
Yes 5 | 6
Cigarette smoking 27 22 0.4573
M+ SD 2243 25+4
Number of cigarettes smoked per day 27 22 0.3601
M+ SD 17£10 1948
Duration of the illness (years) 73 27 0.1444
M+ SD 16.9+12.2 14.1+13.4
Note: Bold P-value indicates statistical significance.
Abbreviations: M, mean; SD, standard deviation.
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Table 2 Clinical characteristics of participants

Clinical data Female (n) Male (N) % P-value
Primary symptom
Daytime dyspnea episodes 63 25 88 0.5214
Morning coughing 7 2 9
Night-time waking due to dyspnea 3 0 3
Acute asthma episodes
Daily (including nocturnal episodes) 71 25 97 0.1191
Daily (during the day) | 0 |
3—4 per week 0 | |
| per week 0 0 0
| per month 0 0 0
| every several months 0 | |
Allergens®
Animal dander 23 7 30
Pollen 26 10 36
Food 37 9 46
Dust 14 | 15
Allergy clinic visits
2 per month 8 I 19 0.0024
| per month 24 3 27
6 per year 17 2 19
3 per year 8 2 10
Fewer 16 9 25
Number of hospitalizations due to asthma
1-2 32 14 46 0.2648
3-5 8 6 14
6-10 12 3 15
>10 21 4 25
Histamine test
Negative 17 10 27 0.2622
Positive 56 17 73
Comorbidities®
Diabetes mellitus 12 2 14 0.4573
Arterial hypertension 29 16 45
Ischemic heart disease 6 Il 17
Rheumatic disorders 7 5 12
Others 19 25
Asthma control test results
M+ SD 11.8+4 12.2+2.6 0.1465
Me I 12
Min—-max 4-22 5-18
FEV, (L)
M+ SD 2.514+0.57 2.49+0.63 0.9076
Me 2.70 2.60
Min—max 0.65-3.50 0.75-3.63
FVC (L)
M+ SD 3.19+0.84 3.17£0.47 0.8919
Me 321 3.20
Min—max 1.01-6.63 1.72-3.70
FEV /FVC (-)
M+ SD 0.79610.123 0.777+0.172 0.5593
Me 0.8l 0.78
Min—max 0.41-1.17 0.39-1.32

Notes: Bold P-value indicates statistical significance; FEV /FVC, FEV /FVC ratio. “The sum of percentages exceeds 100 due to possible multiple selections.
Abbreviations: FEV , forced expiratory volume in | second; FVC, forced vital capacity; M, mean; Max, maximum; Me, median; Min, minimum.

Factors affecting the QoL in the activity limitation

domain of the AQLQ

QoL in the activity limitation domain was shown to decrease
significantly as the age of respondents increased (R=—0.305,

P=0.002; Table 4). It increased significantly with the edu-
cation level of respondents (R=0.204, P=0.042; Table 4).
Another significant correlation was found between QoL in the
activity limitation domain of the AQLQ and the professional
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Table 3 Statistical characteristics for QoL in the symptoms domain of the AQLQ in relation to sociodemographic factors

Category n Me Lower quartile Upper quartile P-value
Sex
Female 73 39 29 47 0.108
Male 27 31 22 47
Age (Years)
| 8 45 40 57 0.066
2 7 42 33 49
3 23 41 29 50
4 30 37 25 47
5 18 30 26 67
6 8 34 23 59
7 5 32 31 35
8 | 30 30 30
Education
Primary 17 39 30 47 0.077
Vocational 23 28 22 49
High school 36 34 28 42
College/university 24 45 38 66
Professional activity
Working 28 46 31 69 0.005
Unemployed | 8l 8l 8l
Disability pension claimant 27 26 18 42
Retired 42 39 30 47
Other benefits 2 39 39 39
Type of work
Blue collar 36 34 25 47 0.170
White collar 54 41 29 47
Others 10 30 26 33
Residence
Rural 12 31 28 37 0.120
Urban < 100,000 residents 13 39 28 47
Urban <500,000 residents 9 41 26 67
Urban >500,000 residents 66 4] 29 47
Marital status
Married 68 39 26 49 0.695
Single 5 44 44 47
Widowed 21 32 28 43
Divorced 6 41 32 42

Note: Bold P-values indicate statistical significance.
Abbreviations: AQLQ, asthma quality of life questionnaire; Me, median; QoL, quality of life.

Table 4 Statistical characteristics for QoL in the activity limitation domain of the AQLQ in relation to sociodemographic factors

Category n Me Lower quartile Upper quartile P-value
Sex

Female 73 37 27 47 0.972

Male 27 36 30 55
Age (years)

| 8 39 35 60 0.002

2 7 44 30 53

3 23 43 37 55

4 30 36 27 4?2

5 18 31 21 44

6 8 37 22 51

7 5 30 23 38

8 | 16 16 16
Education

Primary 17 34 22 47 0.042

Vocational 23 33 20 50

(Continued)
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Table 4 (Continued)

Category n Me Lower quartile Upper quartile P-value
High school 36 37 29 43
College/university 24 40 36 52
Professional activity
Working 28 47 38 53 0.001
Unemployed | 43 43 43
Disability pension claimant 27 30 13 41
Retired 42 36 27 43
Other benefits 2 43 43 43
Type of work
Blue collar 36 38 21 46 0.154
White collar 54 37 33 53
Others 10 31 27 43
Residence
Rural 12 35 30 38 0.454
Urban <100,000 residents 13 41 34 47
Urban <500,000 residents 9 34 26 63
Urban >500,000 residents 66 39 27 51
Marital status
Married 68 37 30 47 0.070
Single 5 53 53 53
Widowed 21 30 22 41
Divorced 6 40 36 57

Note: Bold P-values indicate statistical significance.
Abbreviations: AQLQ, asthma quality of life questionnaire; Me, median; Qol, quality of life.

activity of respondents. Post hoc analysis showed disability

pensioners to have a significantly lower QoL in this domain

than professionally active respondents (P<<0.001; Table 4).

QoL in the activity limitation domain was not significantly
affected by the type of work (P=0.154), sex (P=0.972), resi-
dence (R=0.076, P=0.454), and marital status (P=0.070) of

respondents (Table 4).

Factors affecting the QoL in the emotional function

domain of the AQLQ

QoL in the emotional function domain was shown to decrease

significantly as the age of respondents increased (R=—0.197,

P=0.049; Table 5). Another significant correlation was found
between QoL in this domain of the AQLQ and the profes-
sional activity of respondents. Post hoc analysis showed

Table 5 Statistical characteristics for QoL in the emotional function domain of the AQLQ in relation to sociodemographic factors

Category n Me Lower quartile Upper quartile P-value
Sex
Female 73 20 15 25 0.473
Male 27 18 13 28
Age (Years)
| 8 20 20 25 0.049
2 7 20 15 24
3 23 21 17 29
4 30 20 14 22
5 18 15 I 26
6 8 17 14 25
7 5 17 15 18
8 | 22 22 22
Education
Primary 17 20 16 22 0.643
Vocational 23 18 12 29
High school 36 20 13 22
College/university 24 20 17 29
Professional activity
Working 28 24 16 34 0.013
(Continued)
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Table 5 (Continued)

Category n Me Lower quartile Upper quartile P-value
Unemployed | 35 35 35
Disability pension claimant 27 18 12 20
Retired 4?2 19 16 22
Other benefits 2 20 20 20
Type of work
Blue collar 36 20 13 29 0.885
White collar 54 20 15 23
Others 10 20 15 24
Residence
Rural 12 18 13 26 0.873
Urban < 100,000 residents 13 20 20 24
Urban <500,000 residents 9 20 12 22
Urban >500,000 residents 66 19 14 26
Marital status
Married 68 20 15 27 0.136
Single 5 24 21 33
Widowed 21 19 12 22
Divorced 6 18 14 19

Abbreviations: AQLQ, asthma quality of life questionnaire; Me, median; Qol, quality of life.

disability pensioners to have a significantly lower QoL in
the emotional function domain than professionally active
respondents (P<<0.021; Table 5). QoL in the emotional
function domain was not significantly affected by the type
of work (P=0.885), sex (P=0.473), education (R=0.047,
P=0.643), residence (R=—0.016, P=0.873), and marital status
(P=0.136) of respondents (Table 5).

Factors affecting the QoL in the environmental
stimuli domain of the AQLQ

QoL in the environmental stimuli domain was shown to
decrease significantly as the age of respondents increased
(R=-0.317, P=0.001; Table 6). Another significant correlation

was found between QoL in this domain of the AQLQ and the
type of work of respondents. Those in blue-collar jobs had a
significantly lower QoL in the environmental stimuli domain
than white-collar workers (P=0.034; Table 6). QoL in this
domain was not significantly affected by the sex (P=0.724),
education (R=0.131, P=0.195), residence (R=—0.131,
P=0.193), professional activity (P=0.202), and marital status
(P=0.460) of respondents (Table 6).

Discussion

Patients diagnosed with asthma experience a number of
problems with regard to everyday activities and functions,
which adversely affects their HRQoL. This study shows that

Table 6 Statistical characteristics for QoL in the environmental stimuli domain of the AQLQ in relation to sociodemographic factors

Category n Me Lower quartile Upper quartile P-value
Sex

Female 73 ) 10 17 0.724

Male 27 16 7 20
Age (years)

| 8 16 14 21 0.001

2 7 16 I 21

3 23 17 12 20

4 30 15 10 17

5 18 I 7 I5

6 13 7 21

7 5 14 10 I5

8 | 7 7 7
Education

Primary 17 15 10 18 0.195

Vocational 23 I 6 16

(Continued)
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Table 6 (Continued)

Category n Me Lower quartile Upper quartile P-value
High school 36 15 10 18
College/university 24 16 12 19
Professional activity
Working 28 15 10 17 0.202
Unemployed | 25 25 25
Disability pension claimant 27 14 5 20
Retired 42 15 12 18
Other benefits 2 I I I
Type of work
Blue collar 36 12 7 16 0.033
White collar 54 16 I 19
Others 10 13 6 16
Residence
Rural 12 15 10 16 0.193
Urban <100,000 residents 13 17 16 20
Urban <500,000 residents 9 16 10 24
Urban >500,000 residents 66 14 9 17
Marital status
Married 68 16 I 18 0.460
Single 5 15 I I5
Widowed 21 12 7 20
Divorced 6 12 10 21

Note: Bold P-value indicates statistical significance.

Abbreviations: AQLQ, asthma quality of life questionnaire; Me, median; Qol, quality of life.

the sociodemographic determinants of subjective HRQoL
are understood as the functional effects of the illness and its
treatment, as perceived by the patients, and it reflects the four
fundamental areas of functioning: physical health and fitness,
psychological condition, somatic sensations, and socioeco-
nomic standing of patients. What is clearly noticeable is that
HRQoL is a multidimensional concept reflecting numerous
aspects of human functioning. It is, however, highly subjec-
tive and dependent on the psychological state, personality,
preferences, and values of an individual. The results of
studies performed to date, using both generic and specific
questionnaires, enabled the identification of numerous fac-
tors that may affect the HRQoL in patients with asthma. This
study identified a number of determinants affecting the QoL
of patients with asthma. The discussion of particular AQLQ
domains focused on sociodemographic variables (age, sex,
education, professional activity, residence, and marital status)
that may affect the HRQoL of patients with asthma.

In the symptoms domain of the AQLQ, the one variable
that adversely affected the HRQoL was the lack of profes-
sional activity. Disability pensioners had a significantly lower
QoL in this domain than professionally active respondents.
Similar results were obtained by Szynkiewicz et al'® in their
study on the impact of sociodemographic factors on the
HRQoL of patients with asthma. They confirmed that the pro-
fessional status of respondents is a factor in their HRQoL.

Analysis of factors influencing the activity limitation
subscale of the AQLQ showed that HRQoL decreased as
the age of respondents increased — as in the case of the
symptoms subscale. Studies by other authors corroborate
the present results.!*!¢ In the activity limitation subscale,
older age was also a determinant of lower QoL scores.
Most likely, the clinical presentation of asthma is also
affected by aging processes in the respiratory system. Years
of asthma may contribute to the development of irrevers-
ible obstructive disorders, making the condition similar to
chronic obstructive pulmonary disease. Persistent obstruc-
tive disorders are commonly described in elderly patients
with asthma. Lindner et al'” and Ouztiirk et al'® reported
that elderly patients with asthma had lower QoL, though
proper treatment could improve the result in this patient
group. This is corroborated by Hazell et al,' reporting
decreases in the QoL with increase in the age of patients.
Another correlation was found between QoL in the activ-
ity limitation subscale and professional activity. Disability
pensioners had a significantly lower QoL in this domain.
As stated earlier, this is corroborated by Szynkiewicz et al.!?
Studies performed by Laforest et al*” and Ferreira et al*! also
reported that professional activity leads to a higher assess-
ment of HRQoL among patients with bronchial asthma.
However, in the study conducted by Hans-Wytrychowska
et al,?? that correlation was not confirmed.
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Analysis of factors influencing the emotional function
subscale of the AQLQ showed that QoL decreased as the age
of respondents increased — as in the case of the symptoms and
“activity limitation” subscales. With regard to professional
activity, disability pensioners were characterized by a signifi-
cantly lower QoL in this domain, which had been discussed and
confirmed by other authors.” The analysis of factors influenc-
ing the environmental stimuli subscale of the AQLQ showed
that QoL decreased as the age of respondents increased — as
in the case of the remaining subscales. Furthermore, a signifi-
cantly decreased QoL in the environmental stimuli subscale
was enjoyed by blue-collar workers than by white-collar work-
ers. It can be concluded that patients with a higher education
level have more knowledge and awareness about their illness,
which results in better compliance with treatment. Chen et al**
have also proved that a low level of education results in lower
QoL in patients with bronchial asthma. Similar findings were
confirmed by the research done by Ferreira et al,?! indicating
that QoL is better in patients with higher education and higher
income. In addition, Blozik et al*> have proved that lower QoL
was associated with lower education.

A similar view was shared by Uchmanowicz et al,* indi-
cating that HRQoL is better in patients with higher education
level. It can be concluded that patients with a higher educa-
tion level have more knowledge and awareness about their
illness, which results in better compliance with treatment.

Implications of the study

This study demonstrates that proper therapeutic interven-
tions and patient education are the key to increase the QoL
of patients. These factors enable the patients to adapt to their
illness and may promote better compliance with treatment,
contributing to better objective health.

Conclusion

Chronic disease lowers the QoL. Especially, asthma is a
condition that significantly affects the HRQoL in various
ways. The present study showed that age, physical work,
and lack of professional activity decreased the QoL in this
patient group. It was found that higher education contributes
to better QoL scores.

Disclosure
The authors report no conflicts of interest in this work.
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