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ABSTRACT
Objective:  Individuals with severe asthma often report poor Health-related quality of life 
(HRQoL) and more research is essential to increase understanding of how they may be helped 
to improve HRQoL. The main aim of the current paper is to evaluate HRQoL, and possible 
factors influencing HRQoL, in individuals with severe asthma. The aim is also to explore 
associations among anxiety, depression, beliefs of medication, self-efficacy, and HRQoL among 
individuals with severe and other asthma as well as those with no asthma.
Methods:  Participants with severe asthma (n = 59), other asthma (n = 526), and no asthma 
(n = 902) were recruited from West Sweden Asthma Study, a population-based study, which 
includes both questionnaire surveys and clinical examinations.
Results:  Individuals with severe asthma had worse physical HRQoL (measured with SF-8) than 
those with other and no asthma (median 48.4, 51.9, and 54.3, respectively). They also had 
worse mental HRQoL (median 46.7) and reported higher anxiety and depression scores 
(measured using HADS, median 5.0 and 3.5, respectively) compared to no asthma (median 
4.0 and 2.0, respectively). HRQoL was particularly affected among women with severe asthma. 
Individuals with severe asthma believed that their asthma medication was more necessary 
than those with other asthma, but they reported more concern for the medication. Asthma 
control and packyears predicted physical HRQoL and anxiety predicted mental HRQoL among 
individuals with severe asthma.
Conclusions:  Efforts to improve asthma control and to reduce anxiety may improve HRQoL 
in individuals with severe asthma. Especially, women with severe asthma seem to need 
support to improve their HRQoL. Reducing concerns with asthma medication is most likely 
essential as high concerns may lead to poor adherence, which in turn may negatively affect 
asthma control and HRQoL.

Introduction

Health-related quality of life (HRQoL) has been shown 
to be poorer among individuals with asthma as com-
pared with individuals without asthma (1–5), and 
especially poor among those with uncontrolled asthma 
(4,6–10). HRQoL refers to “how well a person func-
tions in their life and his or her perceived wellbeing in 
physical, mental, and social domains of health” (11). 
Well-being relates to a person’s subjective feelings 
reflecting internal perceptions, which are not always 
directly observable (11). Questionnaires evaluating 
HRQoL are used to measure changes in HRQoL over 

time and to differentiate between individuals with 
better and worse HRQoL (12). Previous research indi-
cates a lower HRQoL in individuals with severe 
asthma compared to individuals with other asthma 
(13,14). When comparing sub-groups of severe asthma, 
or difficult asthma, HRQoL was better among indi-
viduals with better adherence to medication treatment 
(15) and among those prescribed biologic treatment 
(16,17). Moreover, a high body mass index (BMI) is 
described to have a negative effect on HRQoL among 
individuals with severe asthma (18), as well as use of 
systemic corticosteroids as a maintenance treatment 
(19). The latter may be explained by the results of 
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an interview study, in which individuals with severe 
asthma who were prescribed systemic corticosteroids 
experienced dependence and damaging side-effects of 
this medication treatment (16). Regarding sex differ-
ences in HRQoL among individuals with severe 
asthma, the findings are contradicting, Colombo et  al. 
(20) found that women reported worse HRQoL while 
Pereira et  al. (21) did not find any sex differences. 
Consequently, further research focusing on differences 
between men and women is needed.

Individuals with severe asthma have, for instance, 
more exacerbations, more comorbidities, and lower 
lung function compared with other asthma (14,22). 
In addition, the group is also associated with higher 
societal costs, such as health-care resource use and 
productivity loss caused by disease, compared with 
those with other asthma from the general population 
(19). To better understand how they may be helped, 
HRQoL and its potential influencing factors deserve 
more focus. Anxiety and depression are described to 
have a negative impact on HRQoL among individuals 
with asthma (23–25) and is also more frequently 
reported in individuals with asthma compared with 
the general population (14,26). By treating, for exam-
ple, anxiety and/or obesity, improvements have been 
seen in HRQoL (27). Another feature that influences 
HRQoL among individuals with respiratory disease 
(28), and may be strengthened in individuals as well, 
is the self-efficacy (29,30). A high perceived 
self-efficacy, meaning a belief that one’s ability to 
manage any upcoming difficulties is good, may lead 
to a sense of control in life as it helps to select the 
behavior that produces the desired outcome (29). 
Individuals with severe asthma have reported feelings 
of helplessness in trying to prevent exacerbations 
while relying on the effectiveness but also negative 
side-effects of systemic corticosteroids (31). Therefore, 
self-efficacy is a potential treatable trait.

West Sweden Asthma Study (WSAS), a 
population-based study focused on asthma and allergy, 
entails both questionnaire surveys as well as clinical 
examinations of random and asthma samples (32). In 
addition to clinical variables related to asthma, a range 
of questionnaires evaluating HRQoL, and psycholog-
ical aspects has been utilized.

Thus, the main aim of the current paper is to 
evaluate HRQoL, and possible factors influencing 
HRQoL, in individuals with severe asthma. The aim 
is also to explore associations between anxiety, depres-
sion, beliefs of medication, self-efficacy, and HRQoL 
among individuals with severe and other asthma as 
well as those with no asthma. Based on HRQoL as 
the main outcome, we hypothesized that increased 

symptoms of anxiety and depression are related to 
poorer HRQoL and that better self-efficacy and beliefs 
that asthma medications are a necessity are related to 
better HRQoL. Further, we hypothesized that these 
associations are stronger in individuals with severe 
asthma than individuals with other asthma and no 
asthma and that women report lower HRQoL com-
pared with men.

Material and methods

Study population

The study sample originates from the population based 
WSAS and has been described in detail elsewhere 
(22,32). Briefly, a survey was sent to a randomly selected 
sample (n = 30,000) living in west Sweden in 2008 (age 
16–75 years). Out of 18,087 responders, 2000 were 
selected randomly and invited to take part in additional 
clinical examinations between 2009 and 2012. About 
1172 participated, (59%) of which 138 had current 
asthma (Figure 1). In addition, an asthma sample was 
also invited to the clinical examinations (n = 1524). Of 
those, 834 participated (55%) and 606 were after the 
visit categorized as having current asthma. Based on 
these clinically examined samples, 744 individuals (138 
from the random sample and 606 from the asthma 
sample) had asthma and 1034 individuals had no 
asthma. Out of the 744 individuals with asthma, 71 had 
severe asthma and 673 had other asthma (Figure 1). 
These two groups have been thoroughly described clin-
ically in an earlier study (22). The definition of severe 
asthma was use of asthma medication treatment accord-
ing to the guidelines of the Global Initiative for Asthma 
(GINA) treatment steps four or five; i.e. daily intake of 
medium-to-high doses of ICS plus a second controller 
or oral corticosteroids, and uncontrolled asthma as per 
the European Respiratory Society/American Thoracic 
Society (ERS/ATS) 2014 guidelines (33,34). Other 
asthma was defined as current ongoing asthma, not 
meeting requirements for severe asthma. The no asthma 
group reflects a population representative sample who 
might suffer from other diseases than asthma. All par-
ticipants also had had to complete a HRQoL question-
naire. The Regional Ethical Review Board in Gothenburg, 
Sweden, approved the study (DNR: 593-08, 034-08) in 
accordance with the Declaration of Helsinki (35). All 
participants provided written informed consent.

Data collection

A structured interview was performed, including ques-
tions about demography, age of asthma onset, asthma 
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symptoms and adherence to asthma medication. The 
participants were clinically examined with anthropomet-
ric measurements and lung function was measured with 
spirometry (MasterScope, Jaeger Höchberg, Germany). 
The test was completed according to the ERS/ATS guide-
lines (36) and the Global Lung Initiative reference values 
were used (37). During the visit, the participants also 
completed self-administered questionnaires.

Questionnaires

Health-related quality of life
Health-related quality of life (HRQoL) was measured 
using the Short Form-8 Health Survey (SF-8). The 
SF-8 contains eight items contributing to determine 
eight health domains. These domains are transferred 
into two dimensions: Mental Component Summary 
(MCS) and Physical Component Summary (PCS) mea-
suring mental and physical HRQoL respectively, both 
ranges from 0-100. Higher scores in the SF-8 indicate 
better HRQoL (38). In the current study, the 
Cronbach’s alphas for mental HRQoL was 0.831 and 
for physical HRQoL 0.828.

General self-efficacy
To measure the participants’ beliefs in his or her own 
ability to face difficult situations or obstacles in daily 
life, the General Self-Efficacy scale (GSE) was used 
(39). The GSE questionnaire consist of 10 items, 

resulting in a value between 1 and 4. Higher scores 
indicate better self-efficacy meaning greater belief in 
the own ability. The Cronbach’s alpha in the current 
study was 0.879.

Anxiety and depression
Anxiety and depression were measured using the 
Hospital Anxiety and Depression Scale (HADS), con-
sisting of 14 items, of which seven reflect symptoms 
of anxiety and seven reflect symptoms of depression. 
Both subscales range from 0 to 21, where higher 
scores indicate higher likeliness to have each illness 
(40). In the current study, the Cronbach’s alphas were 
0.839 for Anxiety and 0.765.

Beliefs about medicines questionnaire
To measure the participants beliefs in the necessity 
of their asthma medication (to avoid worsening of 
current and future health), along with their concerns 
of the asthma medication, the Beliefs about Medicines 
Questionnaire (BMQ) was used. The BMQ consist of 
10 items, where 5 reflect necessity and 5 reflect con-
cerns. The score ranges from 5 to 25. Higher scores 
on the necessity part indicate greater belief in that 
the medication will be beneficial for the individual, 
while higher scores on the concern part indicate that 
the individual has more concerns of its side effects 
(41). In the current study, the Cronbach’s alphas were 
0.903 for Necessity and 0.823 for Concern.

Figure 1. S tudy set-up.
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Asthma control
Asthma Control was measured using the Asthma 
Control Test (ACT), a questionnaire assessing asthma 
symptoms, frequency of rescue medication use and 
impact of asthma on daily life. The questionnaire 
includes five items where the score range between 5 
and 25. Higher scores indicate better asthma control 
(42). In the current study, the Cronbach’s alpha 
was 0.763.

Statistical analyses

Statistical analyses were performed using SPSS ver-
sion 28 (IBM Corp, New York, NY). Continuous 
variables were non-normally distributed, hence medi-
ans (and interquartile ranges, IQR) are shown and 
Mann–Whitney U test was used to compare distri-
butions. Categorical variables were compared using 
Chi-squared tests and p-values were calculated with 
Fisher’s exact test (two categories) or Pearson’s 
chi-squared test (> two categories). The Mantel–
Haenszel test for trend was used for ordinal data. A 
p-value of <.05 was considered statistically significant 
and all tests were two-tailed. Correlation coefficients 
(r) were used to explore associations between vari-
ables and Spearman’s r was used to best fit the data. 
The variables that significantly correlated with phys-
ical and mental HRQoL, respectively, using simple 
linear regression analysis was included in multiple 
linear regression analysis using the enter method to 
analyze factors associated with physical as well as 
mental HRQoL. As the current paper is part of a 

larger study focused on asthma in general, a priori 
sample size was not utilized.

Results

Characteristics

Among individuals with severe asthma, 59/71 (83%) 
had provided responses to the SF-8. The correspond-
ing number for those with other asthma was 526/673 
(78%) and 902/1034 (87%) for those with no asthma. 
Demographics of the study population are presented 
in Table 1. Individuals with severe asthma were older 
and had a history of more pack-years compared to 
both those with other asthma and no asthma. 
However, the proportion of nonsmokers did not differ 
between the groups.

HRQoL in severe and other asthma

Individuals with severe asthma reported worse phys-
ical HRQoL (median 48.4) compared with individuals 
with other asthma (median 51.9, p = .021, Table 2). 
Mental HRQoL was not significantly worse among 
individuals with severe asthma (median 46.7) com-
pared with other asthma (median 50.3, Table 2).

HRQoL in women and men
Among women, those with severe asthma had worse 
physical HRQoL compared with those with other 
asthma while there was no statistically significant 
difference between severe and other asthma 

Table 1.  Demographics among individuals with severe-, other-, and no asthma.
          p-value

    Severe asthma Other asthma No asthma Severe versus other 
asthma

Severe versus 
no asthmaDemographics   n 59 n 526 n 902

Women n (%) 42 (71.2%) 322 (61.2%) 479 (53.1%) .157a .005a

Age (min–max: 18–78 years), 
years

median (IQR) 59.2 (42.5–69.0) 48.3 (35.9–60.0) 52.6 (38.2–63.9) <.001b .014b

Age of asthma onset, years median (IQR) 19.0 (10.5–42.0) 15.0 (7.0–30.0) – .044b –
BMI (kg/m2) median (IQR) 26.9 (23.9–31.2) 26.2 (23.8–29.4) 25.7 (23.4–28.3) .272b .018b

Smoking status, history  
Never smokers n (%) 28 (47.5%) 290 (55.4%) 513 (57.1%) .358c .304c

Pack-years (among smokers 
and former smokers)

Median (IQR) 19.0 (6.3–38.3) 10.0 (5.0–22.3) 10.0 (4.0–20.0) .022b .005b

FEV1% of predicted Median (IQR) 80.9 (70.2–102.8) 99.0 (89.0–108.1) 103.9 (95.6–112.1) <.001b <.001b

Level of education   .135d .085d

Primary school n (%) 17 (29.3%) 101 (19.3%) 175 (19.4%)
Secondary school n (%) 19 (32.8%) 194 (37.0%) 311 (34.6%)
University n (%) 22 (37.9%) 229 (43.7%) 414 (46.0%)
Bold figures indicate statistical significance. BMI: Body Mass Index; FEV1: forced expiratory volume in 1 s.
aFisher’s exact test.
bMann–Whitney U test.
cPearson’s chi-square test.
dMantel–Haenszel test for trend.
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regarding mental HRQoL (Figure 2(A)). Among men 
there was no statistically significant difference in 
neither physical nor mental HRQoL when severe 
and other asthma were compared (Figure 2(B)). 
There was no significant difference in physical 

HRQoL between men and women among those with 
severe asthma (Figure 2(C)). However, women 
reported worse mental HRQoL compared with men 
with severe asthma as well as other asthma 
(Figure 2(C)).

Table 2. HR QoL, self-efficacy, anxiety and depression, beliefs of asthma medication and asthma control among individuals with 
severe-, other-, and no asthma.
        p-value

Characteristics  

Severe asthma Other asthma No asthma Severe versus 
other asthma

Severe versus 
no asthman = 59 n = 526 n = 902

Health-related Quality of Life (HRQoL)          
  Physical HRQoL Median (IQR) 48.4 (37.6–55.4) 51.9 (44.3–56.1) 54.3 (49.1–57.3) .021 <.001
 M ental HRQoL Median (IQR) 46.7 (40.5–54.6) 50.3 (42.2–56.2) 52.5 (46.5–57.5) .077 <.001
General self-efficacy Mean (st. dev.) 3.0 (0.5) 3.1 (0.4) 3.1 (0.5) .824a .768a

Anxiety and depression            
 A nxiety Median (IQR) 5.0 (2.0–8.0) 5.0 (2.0–8.0) 4.0 (2.0–6.0) .619 .017
  Depression Median (IQR) 3.5 (2.0–6.0) 3.0 (1.0–5.0) 2.0 (1.0–4.0) .127 .001
Beliefs of asthma medication            
 N ecessity Median (IQR) 20.0 (15.8–23.0) 16.0 (11.0–20.0) – <.001 –
  Concerns Median (IQR) 10.5 (7.8–17.0) 9.0 (6.0–13.0) – .004 –
Asthma control Median (IQR) 20.0 (15.0–22.0) 22.0 (19.0–24.0) – <.001 –

Values are presented as scores from each measurement. Bold figures indicate statistical significance. p-values are calculated using the Mann–Whitney 
U test unless otherwise stated.

aIndependent samples t-test.

Figure 2.  (A–C) Physical and mental HRQoL in women (A) and men (B) with severe, other and no asthma, respectively. Figure 1(C) 
shows combined data from Figure 1(A,B), but the p-values were calculated using the Mann–Whitney U test to compare distribu-
tions between women and men within each asthma group instead of comparing distributions between severe asthma and other 
asthma or no asthma, respectively, as in Figure 1(A,B). ***p-value is significant at the 0.001 level. *p-value is significant at the 0.05 
level. NS: non-significant differences.
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Factors influencing HRQoL in individuals with 
asthma

General self-efficacy was not different between indi-
viduals with severe and other asthma (Table 2). 
Among severe asthma, there was no difference in 
general self-efficacy between sexes while among other 
asthma, women had significantly lower self-efficacy 
compared with men, mean 3.1 versus 3.2, p = .005 
(Table 3). Women consistently reported more symp-
toms of anxiety compared with men within each 
asthma group (Table 3).

Individuals with severe asthma believed that their 
asthma medication was more necessary for their 
health compared with individuals with other asthma, 
median 20.0 versus 16.0, p < .001. Additionally, they 
had a more pronounced concern for the medications 
side-effects, median 10.5 versus 9.0, p = .004 (Table 2). 
There were no significant sex differences in beliefs of 
medication in either the group of severe or other 
asthma (Table 3).

ACT score was, despite a higher daily medication 
level, lower among individuals with severe asthma 
compared with individuals with other asthma, indi-
cating worse asthma control, median 20.0 versus 22.0, 
p < .001 (Table 2). These results were similar in sex 
stratified analyses (women: median score 21.0, IQR 
15.0–22.0 versus 22.0, IQR 19.0–24.0, p = .011; men: 
median score 19.0, IQR 16.5–21.5 versus 23.0, IQR 
20.0–25.0, p < .001, Table 3). There was no significant 
sex difference in ACT scores among those with severe 
asthma, but a statistically significant difference was 
detected among those with other asthma, with better 
asthma control among men compared with women 
(Table 3).

Associations between questionnaire results and 
clinical characteristics among individuals with 
severe asthma
Physical HRQoL was positively correlated with asthma 
control (Spearman’s ρ  = .72) and FEV1 (Spearman’s  
ρ  = .32, Table 4), indicating that those with better 
asthma control and better lung function had better 
physical HRQoL. In contrast, negative associations 
were found between physical HRQoL and BMI 
(Spearman’s ρ  = −.41), pack-years (Spearman’s ρ  = −.36) 
and age at asthma onset (Spearman’s ρ = −.34) indi-
cating that those with better physical HRQoL had a 
lower BMI, less pack-years and got their asthma earlier 
in life.

Mental HRQoL was positively correlated with gen-
eral self-efficacy (Spearman’s ρ = .32), indicating that 
those with better mental HRQoL also had a more 
positive belief in their own ability to deal with any 
upcoming difficulties. Mental HRQoL was on the 
contrary negatively correlated with anxiety 
(Spearman’s ρ = −.69), depression (Spearman’s ρ = 
−.52), and concerns of asthma medication (Spearman’s 
ρ = −.41), indicating that those with better mental 
HRQoL had lower likeliness of having anxiety and 
depression disorders and less concerns of asthma 
medication side effects.

In addition, there was a negative correlation 
between FEV1 and pack-years, indicating that those 
with poor lung function have been smoking more.

Predictors of HRQoL in severe asthma
Only variables showing a statistically significant 
correlation coefficient with physical or mental 
HRQoL were used in their respective multiple linear 

Table 3. S elf-efficacy, anxiety and depression, beliefs of asthma medication and asthma control among men and women with 
severe-, other-, and no asthma.
    Severe asthma Other asthma No asthma

    Women Men p-value Women Men p-value Women Men p-value

Variables   n = 42 n = 17   n = 322 n = 204   n = 479 n = 423  

General self-efficacy Mean (st. dev.) 3.0 (0.5) 3.0 (0.4) .870a 3.1 (0.4) 3.2 (0.4) .005a 3.1 (0.5) 3.1 (0.4) .008a

Anxiety and depression  
 A nxiety Median (IQR) 6.5 

(3.0–9.0)
3.0 

(2.0–5.0)
.009 5.0 

(3.0–8.0)
4.0 

(2.0–6.0)
.001 4.0 

(2.0–7.0)
3.0 

(2.0–5.0)
<.001

  Depression Median (IQR) 3.0 
(2.0–6.0)

4.0 
(2.0–5.0)

.438 3.0 
(1.0–5.0)

3.0 
(1.0–5.0)

.632 2.0 
(1.0–4.0)

2.0 
(1.0–5.0)

.045

Beliefs of asthma medication  
 N ecessity Median (IQR) 19.5 

(15.5–22.5)
21.6 

(17.0–23.0)
.373 16.0 

(11.0–20.0)
15.0 

(11.0–20.0)
.144 – –  

  Concern Median (IQR) 10.5 
(7.0–17.0)

10.5 
(8.0–13.0)

.573 8.0 
(5.0–13.0)

9.0 
(6.0–14.0)

.246 – –  

Asthma control Median (IQR) 21.0 
(15.0–22.0)

19.0 
(16.5–21.5)

.638 22.0 
(19.0–24.0)

23.0 
(20.0–25.0)

.009 – –  

Values are presented as scores from each measurement. Bold figures indicate statistical significance. p-values are calculated using the Mann–Whitney 
U test unless otherwise stated. The presented p-values represent the test between men and women within the three groups.

aIndependent samples t-test.



Journal of Asthma 7

regression models. None of the explanatory vari-
ables were strongly correlated with each other 
(r < .7).

In the model displayed in Table 5, 72% of the 
variance in physical HRQoL was explained by the 
included variables (adjusted R2 = .72), where a major-
ity was explained by asthma control (standardized 
coefficient β = 0.69) and pack-years (standardized 
coefficient β = −0.28). For each increased unit in 
ACT (better asthma control), physical HRQoL 
increases with 1.55 units (better physical HRQoL, 
p < .001), and for each pack-year (more smoking), 
physical HRQoL decreases with 0.17 units (worse 
physical HRQoL, p = .007). In a regression model 
explaining mental HRQoL (Table 6), the included 
variables explained 50% of the variance in mental 
HRQoL (adjusted R2 = 0.50). Anxiety explained the 
largest part (standardized coefficient β = −0.60) com-
pared with concerns of asthma medication (standard-
ized coefficient β = −0.19). For each increased unit 
in the anxiety subscale of HADS (more anxiety), men-
tal HRQoL decreased with 1.62 units (worse mental 
HRQoL, p < .001).

HRQoL and associated factors among individuals 
with no asthma compared with severe asthma

As the study was performed as part of a population 
sample, there was a possibility to compare severe 
asthma with a population representative sample without 
asthma. Individuals with no asthma had better physical 
and mental HRQoL (median 54.2 and 52.5, respec-
tively) than individuals with severe asthma (median 
48.4 and 46.7, both p < .001, Table 2). Among women, 
those with severe asthma had worse physical and men-
tal HRQoL compared with those with no asthma 
(Figure 2(A)). Among men, physical HRQoL was worse 
in those with severe asthma compared with those with 
no asthma (Figure 2(B)). Among individual with no 
asthma women reported worse mental HRQoL com-
pared with men (Figure 2(C)). General self-efficacy 
was not different between individuals with severe 
asthma and individuals with no asthma (Table 2), 
meanwhile among individuals with no asthma, women 
had significantly lower self-efficacy compared with men 
p = .008, respectively (Table 3). Anxiety (median 4.0 
versus 5.0, p = .017) and depression (median 2.0 versus 
3.5, p = .001, Table 2) was less common among 

Table 4.  Correlations between variables among individuals with severe asthma.

Physical 
HRQoL

Mental 
HRQoL

General 
Self-efficacy Anxiety Depression

Necessity 
beliefs of 

asthma 
medication

Concerns 
of asthma 
medication

Asthma 
Control

Age at 
asthma 
onset BMI Pack-years

FEV1% of 
predicted

Physical HRQoL –
Mental HRQoL 0.071 –
General 

Self-efficacy
−0.044 0.321* –

Anxiety 0.004 −0.694*** −0.310* –
Depression −0.082 −0.520*** −0.362** 0.468*** –
Necessity beliefs  

of asthma 
medication

0.002 0.130 0.170 −0.072 −0.134 –

Concerns of asthma 
medication

−0.214 −0.411** −0.202 0.270* 0.399** −0.302* –

Asthma Control 0.723** 0.080 −0.144 −0.035 −0.177 −0.362* 0.050 –
Age at asthma onset −0.335* 0.006 −0.125 0.034 0.142 −0.187 0.237 −0.233 –
BMI −0.408** 0.093 0.000 0.041 0.093 0.206 −0.053 −0.378** −0.035 –
Pack-years −0.362** 0.001 −0.162 −0.072 0.047 −0.211 0.238 −0.102 0.307* 0.227 –
FEV1% of predicted 0.323* −0.049 0.029 0.325* −0.015 0.186 −0.311* 0.205 −0.251 −0.062 −0.415** –
Spearman’s correlation coefficient is shown in the table. ***Correlation is significant at the 0.001 level. **Correlation is significant at the 0.01 level. 

*Correlation is significant at the 0.05 level.

Table 5. A  multiple linear regression model on physical HRQoL.
Unstandardized 
coefficients, β Std. error

Standardized 
coefficients, β

Asthma control 1.552*** 0.209 0.694
Pack-years −0.167** 0.059 −0.279
Age at asthma onset −0.233 0.520 −0.041
BMI −0.288 0.175 −0.147
FEV1% of predicted 0.029 0.044 0.064
Constant 25.744** 8.019
***Regression is significant at the 0.001 level. **Regression is significant 

at the 0.01 level. Adjusted R2=0.723.

Table 6. A  multiple linear regression model on mental HRQoL.

 
Unstandardized 
coefficients, B Std. error

Standardized 
coefficients, β

Concerns of asthma 
medication

−0.390 0.219 −0.191

Anxiety  −1.617*** 0.313 −0.600
General Self-efficacy −2.275 2.387 −0.097
Depression −0.676 0.588 −0.143
Constant 68.827*** 8.308  
***Regression is significant at the 0.001 level. Adjusted R2=0.502.
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individuals with no asthma compared to severe asthma. 
Among women, those with no asthma had less symp-
toms of anxiety (median 4.0 versus 6.5, p = .008) and 
depression (median 2.0 versus 3.0, p = .009, Table 3) 
compared with severe asthma. Men with no asthma 
had less symptoms of depression (median 2.0 versus 
4.0, p = .032, Table 3) but not of anxiety.

Discussion

The current results derived from a population-based 
study demonstrates that individuals with severe asthma 
had worse physical HRQoL than those with other and 
no asthma, and worse mental HRQoL than those 
without asthma. Lower HRQoL, both physical and 
mental, was especially pronounced among women 
with severe asthma. No difference in general 
self-efficacy was found between the groups but among 
those with severe asthma, higher self-efficacy was 
associated with better mental HRQoL. Individuals 
with severe asthma reported higher anxiety and 
depression scores compared to those without asthma. 
Individuals with severe asthma believed that their 
asthma medication was more necessary than those 
with other asthma but at the same time, they reported 
more concern for the medication. Individuals, both 
men and women, with severe asthma reported poorer 
asthma control as measured with ACT, than those 
with other asthma. Asthma control and pack-years 
were predictors of physical HRQoL, and anxiety was 
the strongest predictor of mental HRQoL among indi-
viduals with severe asthma.

The results in the current paper show that indi-
viduals with severe asthma had worse physical HRQoL, 
but not worse mental HRQoL, than those with other 
asthma, in line with some previous research. However, 
previous research has reported contradicting results. 
Shaw et  al. (14) reported that individuals with severe 
asthma have worse HRQoL compared to individuals 
with other asthma also regarding emotional aspects 
of HRQoL, which was not found in the current study. 
Chiner et  al. (13) reported that individuals with severe 
asthma experienced that asthma worsened their 
HRQoL to a greater extent and they experienced more 
fatigue compared to individuals with other asthma. 
Rinaldo et  al. showed that patients with severe asthma 
have a reduced exercise capacity which might influ-
ence physical HRQoL (43). Rinaldo et  al. also showed 
more anxiety in subjects with severe asthma but no 
influence on QoL. One explanation for these discrep-
ancies between studies may be that different ques-
tionnaires were used to assess HRQoL. Moreover, 
individuals with severe asthma had both worse 

physical and mental HRQoL than individuals with no 
asthma, which partly is consistent with a previous 
study showing that individuals with asthma have 
poorer physical HRQoL compared with individuals 
without asthma (4). However, that study did not show 
any differences in mental HRQoL but found differ-
ences in two of the dimensions of mental HRQoL, 
Vitality and Social Functioning show that individuals 
with asthma reported worse HRQoL compared with 
individuals without asthma (4). Regarding sex differ-
ences, men and women with severe asthma had sim-
ilar physical HRQoL but women reported worse 
mental HRQoL, corresponding to previous compari-
sons between men and women with asthma (44) and 
similar to Colombo et  al. (20) but contradicting 
Pereira et  al. (21) who did not find any sex differences 
in HRQoL. Differences in HRQoL between men and 
women may be due to differences in explanatory vari-
ables of HRQoL, which previously has been reported 
in individuals with asthma (45). Altogether, individ-
uals with severe asthma and particularly women seem 
to have poorer HRQoL, which suggests that HRQoL 
plays an important role when evaluating treatment 
and impact on everyday life in all individuals having 
severe asthma.

In the current study, individuals with severe asthma 
reported poorer asthma control compared to individ-
uals with other asthma, an important finding consid-
ering that poor asthma control predicted lower 
physical HRQoL, in line with Periera et  al. (21). 
Importantly, since individuals with well-controlled 
asthma have similar HRQoL as individuals without 
asthma (4), efforts to improve asthma control among 
individuals with severe asthma may increase their 
HRQoL similarly as among individuals with other 
asthma. Other factors than asthma control, such as 
BMI (18), medication treatment (16,17,19) and adher-
ence to medication treatment (15) could potentially 
influence HRQoL among individuals with severe 
asthma and may be considered in efforts to improve 
it. We also found correlations between FEV1 and phys-
ical HRQoL but FEV1 was not a significant predictor 
of HRQoL. Pereira et  al. (21) also found a weak cor-
relation between FEV1 and HRQoL but described that 
asthma control is the most robust predictor. Altogether, 
this emphasizes the importance of using HRQoL as 
an outcome measure when evaluating treatment in 
patients with severe asthma and to assess both mental 
and physical HRQoL. Regarding the negative associ-
ation between age of asthma onset and physical 
HRQoL, a possible explanation could be that those 
who developed asthma early in life do not have a 
pre-asthma life to compare with and as a result may 
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score a higher physical HRQoL compared with those 
who may have experienced a life without asthma. 
Another possible conclusion could suggest that those 
who developed asthma earlier in life also may have 
developed more effective strategies to manage their 
asthma or even life in general, this would be an inter-
esting area to focus on in upcoming studies. Third 
possible explanation is that adult-onset or late-onset 
asthma is in general more symptomatic, burdensome 
and have more comorbidities (46,47).

Individuals with severe asthma reported higher 
scores of both anxiety and depression compared with 
individuals without asthma in the general population, 
which is in line with former research (14,26). 
Additionally, anxiety and depression are known neg-
ative influencing factors of HRQoL among individuals 
with asthma (23–25). Among individuals with severe 
asthma in the present study, bivariate negative asso-
ciations were found between anxiety and depression 
and mental HRQoL but in the multiple regression 
model, only anxiety was a negative predictor of mental 
HRQoL. Pack-years was a negative predictor and 
asthma control a positive predictor of physical HRQoL. 
This implies that supporting patients with severe 
asthma to manage their anxiety is necessary to 
increase mental HRQoL, and to motivate smoking 
cessation to help the patients to achieve better asthma 
control is necessary to increase their physical HRQoL.

Impaired quality of life has been expressed among 
individuals with severe asthma, on the one hand, they 
experienced concerns in terms of dependence and 
damaging side-effects but, on the other hand, they 
saw the necessity of using this kind of medication 
treatment (16). A similar cost–benefit analysis of all 
asthma medication, not only systemic corticosteroids, 
was found in the current study: individuals with severe 
asthma believed that their asthma medication was 
more necessary for their health but also have more 
concern for the side effects of the asthma medications 
compared with individuals with other asthma. A recent 
study among patients with severe asthma found that 
beliefs about medication affect self-efficacy in taking 
the medication (48). We found no associations between 
beliefs of medication and general self-efficacy but 
addressing patients’ beliefs of medication is vital to 
motivate use of medication, which in turn most likely 
influence asthma control. Importantly, there was a 
negative association between beliefs that the asthma 
medication is a necessity and asthma control, indicat-
ing that the better asthma control, the less necessary 
the asthma medication was considered by the indi-
viduals with severe asthma. This finding is corrobo-
rated by a former study among younger individuals 

with asthma that showed that increased asthma control 
was associated with higher odds of stating no need 
of the asthma medication (49). This highlights that 
patients with severe asthma who achieve better asthma 
control need to be reminded of the necessity to con-
tinue taking the asthma medication not to risk dete-
riorating of the asthma control.

Methodological considerations

A strength with the current study is that it is based 
on sample from the general population, which reflects 
aspects of severe asthma without selection bias typical 
for clinical samples. Another strength is that 
well-validated questionnaires were used and that most 
of them are generic and not disease specific, which 
enabled comparisons between individuals with asthma 
and the general population without asthma. However, 
a weakness of generic HRQoL instruments is that 
might not capture disease specific aspects of HRQoL. 
An additional strength is that the reliability tests for 
all questionnaires measured by Cronbach’s alpha rep-
resented good internal consistency. A potential weak-
ness is the small sample size, resulting in lack of 
power to identify differences and associations between 
groups. The main weakness is that all asthma medi-
cation use is self-reported, no validation against pre-
scription data was possible.

Conclusion

Individuals with severe asthma generally appear to 
have a poorer HRQoL, which was particularly pro-
nounced regarding physical HRQoL. Above all, HRQoL 
in women with severe asthma seems to be particularly 
affected compared to other women. While the rela-
tionship between medication beliefs, adherence and 
quality of life is complex, efforts to improve asthma 
control and to reduce anxiety are suggested to improve 
HRQoL in individuals with severe asthma. Because 
individuals with severe asthma reported more concerns 
with the asthma medication, it is essential to act on 
these concerns, as they may lead to poor adherence, 
which in turn may negatively affect asthma control 
and HRQoL. Further research is essential to elucidate 
the complex relationships between HRQoL, medication 
beliefs, asthma control, and psychological factors.
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