
Full Terms & Conditions of access and use can be found at
http://www.tandfonline.com/action/journalInformation?journalCode=ijas20

Download by: [University of Liverpool] Date: 24 October 2016, At: 06:13

Journal of Asthma

ISSN: 0277-0903 (Print) 1532-4303 (Online) Journal homepage: http://www.tandfonline.com/loi/ijas20

Factors associated with generic health-related
quality of life in adult asthma patients in
Germany: Cross-sectional study

Merle M. Böhmer PhD, Magdalena Brandl MPH, Susanne Brandstetter PHD,
Tamara Finger, Wiebke Fischer, Michael Pfeifer MD & Christian Apfelbacher
PhD

To cite this article: Merle M. Böhmer PhD, Magdalena Brandl MPH, Susanne Brandstetter PHD,
Tamara Finger, Wiebke Fischer, Michael Pfeifer MD & Christian Apfelbacher PhD (2016): Factors
associated with generic health-related quality of life in adult asthma patients in Germany:
Cross-sectional study, Journal of Asthma, DOI: 10.1080/02770903.2016.1206563

To link to this article:  http://dx.doi.org/10.1080/02770903.2016.1206563

Accepted author version posted online: 13
Sep 2016.
Published online: 13 Sep 2016.

Submit your article to this journal 

Article views: 20

View related articles 

View Crossmark data

http://www.tandfonline.com/action/journalInformation?journalCode=ijas20
http://www.tandfonline.com/loi/ijas20
http://www.tandfonline.com/action/showCitFormats?doi=10.1080/02770903.2016.1206563
http://dx.doi.org/10.1080/02770903.2016.1206563
http://www.tandfonline.com/action/authorSubmission?journalCode=ijas20&show=instructions
http://www.tandfonline.com/action/authorSubmission?journalCode=ijas20&show=instructions
http://www.tandfonline.com/doi/mlt/10.1080/02770903.2016.1206563
http://www.tandfonline.com/doi/mlt/10.1080/02770903.2016.1206563
http://crossmark.crossref.org/dialog/?doi=10.1080/02770903.2016.1206563&domain=pdf&date_stamp=2016-09-13
http://crossmark.crossref.org/dialog/?doi=10.1080/02770903.2016.1206563&domain=pdf&date_stamp=2016-09-13


JOURNAL OF ASTHMA
http://dx.doi.org/./..

Factors associated with generic health-related quality of life in adult asthma
patients in Germany: Cross-sectional study

Merle M. Böhmer, PhDa, Magdalena Brandl, MPHa, Susanne Brandstetter, PHDa, Tamara Fingera, Wiebke Fischera,
Michael Pfeifer, MDb, and Christian Apfelbacher, PhDa

aMedical Sociology, Department for Epidemiology and Preventive Medicine, University of Regensburg, Regensburg, Germany; bDepartment of
Pneumology, Donaustauf Hospital, Donaustauf, Germany

ARTICLE HISTORY
Received  February 
Revised  June 
Accepted  June 

KEYWORDS
Asthma; health-related
quality of life; determinants;
SF-; anxiety; depression

ABSTRACT
Objectives: Given a 9% lifetimeprevalence of asthma inGermany and the impairment of health-related
quality of life (HRQOL) that goes along with it, it is important to understand parameters affecting
HRQOL in asthma patients. Objective of this study was therefore to determine factors associated
with generic HRQOL in asthma patients. Methods: Data for cross-sectional analyses were obtained
from the baseline of an ongoing cohort study. Inclusion criteria: physician-diagnosed asthma; age
�18 years; disease duration �3 months; no acute psychiatric/neurological disease; sufficient knowl-
edge of German. HRQOL was assessed by the Short Form 12 Health Survey Questionnaire (SF-12),
which comprises a physical (PCS-12) and a mental component (MCS-12). Information on a broad
range of parameters potentially influencing HRQOL was collected by examining the patients’ medi-
cal records and via a self-administered questionnaire. Those parameters were of socio-demographic,
disease-specific, treatment-related or psychosocial nature. We conducted multivariable linear regres-
sion analyses to assess determinants of HRQOL. Results: In total, 196 asthma patients participated
in the study (mean age: 48 years (range: 18–90); 60.2% females). In multivariable analysis, PCS-12
was negatively associated with older age, being female, insufficient disease control, higher num-
ber of medications in tablet form and reporting symptoms of depression. MCS-12 was negatively
associated with being female, living alone, insufficient disease control, and reporting symptoms of
anxiety or depression. Conclusions: Focusing on disease control and screening for depression and
anxiety may be promising approaches to improve HRQOL in adult asthma patients. If a patient shows
alarming symptoms of anxiety and/or depression, the patient should then be referred for psychiatric
treatment.

Introduction

Asthma is a quite common respiratory disease with preva-
lences ranging in European countries from1.6% inRoma-
nia to 7% in France among adolescents and adults aged
15 years and above [1]. Approximately 9% of the adult
general population inGermany have been diagnosedwith
asthma at some point of lifetime [2]. Asthma disease is
characterized by a chronic inflammation of the lower
respiratory tract [3]. As a rule, the obstruction of air-
flow is reversible in asthma. However, irreversible airflow
obstruction has been described [4]. Leading symptoms
of asthma are recurrent wheezing, coughing, tightness of
chest and shortness of breath [1].

When comparing health-related quality of life
(HRQOL) in asthma patients with persons without
asthma, a significantly lower physical andmentalHRQOL
has been observed [5]. Recent publications concerning
chronic respiratory illnesses have therefore concluded
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that measuring HRQOL in addition to traditional lung
function parameters is vital in patients suffering from
asthma [6, 7].

HRQOL is related to the part of the quality of life that
is determined by health, whereas quality of life in gen-
eral “conveys an overall sense of well-being, including
aspects of happiness and satisfaction with life as a whole”
[8]. The instruments used to assess the quality of life can
be roughly divided into two categories. Disease-specific
instruments query specific aspects of a particular disease.
Generic instruments, such as the Short Form 12 Health
SurveyQuestionnaire (SF-12; [9]) used in this study,mea-
sure the overall health status in a generic way.

Clinically, the assessment of HRQOL is, however, only
of benefit if we know which factors are associated with
the outcome. There are quite a few studies investigat-
ing the determinants of HRQOL in patients with asthma
(e.g. [6, 7, 10–23]). While most of these studies use
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asthma-specific instruments such as the Asthma Quality
of Life Questionnaire (AQLQ; [24, 25]), generic instru-
ments are scarcely utilized for assessing HRQOL in
patients with asthma. The latter have the major advantage
that they allow comparisons between patients with differ-
ent diseases and with the general population. The generic
instrument SF-12 is widely used for a broad range of dis-
eases and is well-validated (e.g. [26]). With regard to the
assessment of HRQOL in individuals with asthma, how-
ever, the SF-12 has been used only in two previous studies
[15, 22] to our knowledge.

Regarding the determinants of HRQOL in patients
with asthma studies have shown divergent results. In
some studies, older age, for instance, was associated
with reduced HRQOL (e.g. [6, 23]) and in others with
increasedHRQOL (e.g. [7]). Several studies consider only
selected factors, like asthma control, age, sex, socioeco-
nomic status, or other sociodemographic parameters in
individuals with asthma (e.g. [14, 23, 27]). In further stud-
ies, the role of depression was examined (e.g. [28–30]).

We identified only one study investigating HRQOL in
adult asthmapatients living inGermany [15]. The focus of
this small study (n= 88) by Kullowatz et al. was, however,
to explore whether depression specifically is associated
with quality of life when effects of anxiety are controlled
for. Despite the high lifetime prevalence of asthma inGer-
many [2] and a large population of approximately 82 mil-
lion cross-sectional and longitudinal studies investigat-
ing a broad range of parameters from different domains
potentially associated with HRQOL in individuals with
asthma were lacking up to the present day.

The objective of our study was therefore to identify
factors potentially associated with generic health-related
quality of life in patients with asthma in Germany.

Methods

Study design and study population

Data for cross-sectional analyses were obtained from
the baseline of an ongoing prospective patient cohort
study. The main objective of the cohort study is to deter-
mine the influence of beliefs about medicines on adher-
ence in patients with asthma or COPD. The current
cross-sectional study examined only patients with asthma
as main diagnosis. The cohort study has two follow-
up points (after 3 and 12 months). The study popula-
tion comprises patients from primary care and special-
ist practices as well as hospital in- and outpatients. The
heterogeneous settings were chosen in order to sample
patients with a broad range of disease severity. The study
is being conducted in the Regensburg region in the Ger-
man federal state of Bavaria (∼12.7 million inhabitants;

[31]). Data for the baseline survey were collected from
June 2013 until December 2014. Patients with asthma
as main diagnosis ascertained by a physician were asked
at the respective study site whether they wanted to take
part in the study or not. Inclusion criteria for enroll-
ment into the study were: age �18 years, disease duration
�3 months, no acute psychiatric/neurological disease
(exception: depression or other affective disorder), and
sufficient knowledge of the German language. Informed
consent to participate was obtained from all patients. The
questionnaire was filled in on-site by the patients after a
short introductory explanation.

Definition of variables

Health-related quality of life (dependent variable)
HRQOL was measured by means of the Short Form 12
Health Survey Questionnaire (SF-12; [9]). The SF-12 is a
short version of the SF-36 [32] and explains the major-
ity of its variance (80–85%). Two different scores can be
derived from the SF-12: a physical health (PCS-12) and a
mental health score (MCS-12). Scores for the two scales
were calculated as described byWare et al. [9]. A range of
0 (worst conceivable quality of life) to 100 (best conceiv-
able quality of life) is hereby possible. For standardization
of scale scores we used the German norm sample which
has mean values of 50 in both the mental and the physical
scale [33].

Independent variables

We aimed to take a broad perspective on variables likely
to influence HRQOL and determined a priori we would
investigate variables belonging to the domains patient
characteristics, disease characteristics, treatment-related
factors and psychosocial characteristics.

Patient characteristics
Information was gathered on age, sex, migration back-
ground, travel time to practitioner providing care for
asthma (in minutes) and on whether the patient lives
alone or not. Education levels were generated by taking
into account the school education of participants. The
structure of the German school system is hierarchical.
Basic primary school (grades 1–4) is followed by the sec-
ondary general school that covers grades 5–9 or 5–10.
Secondary schools (German “Gymnasium”) that cover
grades 5–12 (or 5–13, depending on region) qualify for
university entrance. For analysis, the level of education
was divided into two groups: low education level (no
school degree or school leaving diploma after 9 school
years) and high education level (school diploma after 10
school years or university entrance diploma).
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Disease characteristics
Asthma control was assessed using a shortened version
of the Asthma Control Questionnaire (ACQ) [34, 35].
This self-administered questionnaire has seven items in
its original form. In this study, we used a validated
version with only six items [35]. Each item has seven
response categories, ranging from 0 (well controlled) to
6 (extremely poorly controlled). The six ACQ items are
equally weighted. The overall ACQ score was therefore
obtained by calculating the mean of the six questions.
In accordance with other studies (e.g. [36]), the distinc-
tion between “well-controlled” and “not well-controlled”
asthma was made between a score of>0.75 and a score of
�0.75. Furthermore, we assessed need for ambulance ser-
vices due to asthmatic symptoms (“Have you ever called
emergency medical services because of your asthma?/ If
yes, how often?”) as an important reflection of disease
control. Additionally, the latest forced expiratory volume
in 1 second (FEV1)-value (in % predicted) was obtained
from the patient’s medical record. FEV1-values of >80%
are considered normal [37].

Asthma treatment
Information on the patient’s current medication was also
obtained from the medical record. Types of medication
were classified into three subgroups: inhaler medication,
medication in tablet form and other medication (like
intravenous application of corticosteroids). The occur-
rence of severe side effects due to asthma medication and
the number of medical consultations due to asthmatic
problems during the last year were assessed via question-
naire.

Psychosocial variables/characteristics
Symptoms of anxiety and depression were measured by
means of the Hospital Anxiety and Depression Scale
(HADS) [38]. We used the German version [39] with
14 items in two subscales with seven items each. As the
name already indicates, theHADS comprises one subscale
for anxiety (HADS-A) and one for depression (HADS-
D). The scores for both subscales were classified into
three categories: not alarming (sum score� 7);marginally
alarming (sum score 8–10), and alarming (sum score
�11) [39]. The mean scores of women and men living in
Germany are 5.0 and 4.4 for HADS-A and 4.7 and 4.6 for
HADS-D, respectively [40].

Statistical analysis

Data analyses were performed using the software pack-
age SPSS 22 (SPSS Inc., Chicago, USA). In a first step,
descriptive analysis was performed to describe the study
population. For this purpose, we calculated mean values

for continuous variables and proportions for categorical
variables. All potential determinants were then entered
separately in linear regression models with PCS-12 or
MCS-12 as dependent variable (= univariate analysis).
Finally, multivariable linear regression analysis was used
to predict PCS-12 and MCS-12 in patients with asthma.
For this purpose each variable with a p value < 0.20 in
univariate analysis was entered into the respective ini-
tial multivariable model (compare Katz 2011 [41]). The
final multivariable models were produced by using man-
ual backward elimination. With regard to multivariable
linear regression analysis the significance level was set to
a p value of < 0.05. Standardized regression coefficients
(β) and unstandardized regression coefficients (B) as well
as 95% confidence intervals (CI) were calculated as appro-
priate. In case ofmissing data, respective variables of these
patients were not included in the analysis.

Ethics

The study was approved by the ethics committee of
Regensburg University on 26 July 2012.

Results

Characteristics of the study population

Patients were recruited in seven different places of which
three were practice and four hospital settings. In total, 402
patients diagnosed with COPD or asthma were included
in the baseline of the ongoing cohort study. Only partici-
pants diagnosed with asthma (n = 196) were included in
further analyses for this study. The characteristics of the
study population are depicted in Table 1. Mean age was
48 years with a broad range from 18–90 years. The pro-
portion of female compared tomale patientswas higher in
our study population (60% vs. 40%). Referred to disease-
related factors, the mean FEV1-value in percent predicted
was 89.2%. In total, 29.2% had an FEV1-value below the
benchmark of 80%, indicating obstruction. Mean ACQ
score was 1.5. One third (34%) of asthma patients had an
ACQ score indicating “not well-controlled” asthma. The
number of medications taken in tablet form ranged from
zero to 14. On average, patients with asthma consulted
their treating physician three times during the last year
due to asthmatic problems. Almost one third and 10% of
asthma patients had an alarming score in the HADS-A
and HADS-D scale, respectively. One asthma patient had
a clinically diagnosed depression, none of the patients had
a clinically diagnosed anxiety disorder. The mean PCS-12
and MCS-12 score of asthma patients was 46.5 and 44.0,
respectively.
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Table . Characteristics of the study population [individuals with
asthma (n= )].

Characteristics N

Mean value
or absolute
number

[Minimum;
Maximum]

or %

Socio-demographic factors

Age  . [; ]
Sex 

Male  .%
Female  .%

Education level 
Low  .%
High  .%

Living alone   .%
Having migration background   .%
Travel time to treating physician (in

minutes)
 . [; ]

Disease specific factors

FEV in % predicted  . [.; ]
ACQ  . [; .]
Need for ambulance services due to

asthma
  .%

Number of comorbidities  . [; ]
Duration of disease (in years)  . [; ]

Treatment-related factors

Number of inhaler medications  . [; ]
Number of medications in tablet form  . [; ]
Number of other medications  . [; ]
Serious side effects due to asthma

medication
  .%

Change of treating physician since first
occurrence of asthma

  .%

Number of physician visits during the
last  months

 . [; ]

Treatment 
Outpatient  .%

Inpatient  .%
Psychosocial factors

HADS-A  . [; ]
Not alarming  .%
Marginal alarming  %
Alarming  .%

HADS-D  . [; ]
Not alarming  .%
Marginal alarming  .%
Alarming  .%

Health-related quality of life (SF-)

MCS-  . [.; .]
PCS-  . [.; .]

Note. ACQ= Asthma Control Questionnaire; FEV = Forced Expiratory Volume
in  second; HADS-A=Hospital Anxiety andDepression Scale – anxiety scale;
HADS-D – Hospital Anxiety and Depression Scale – depression scale; SF-=
Short Form () Health Survey Questionnaire; MCS- = mental component
of the SF-; PCS-= physical component of the SF-.

Factors associatedwith the physical component
of HRQOL

Results of univariate and multivariable analyses of fac-
tors associated with the physical component of HRQOL
(PCS-12) are presented in Table 2. In total, seven asthma
patients did not fully complete items belonging to the
SF-12 and were therefore excluded from univariate and
multivariable analysis. Multivariable analysis identified

worsening disease control (assessed by ACQ) as the
factor that showed the strongest significant association
with PCS-12 (β = −0.42). Additionally, increasing age,
being female, higher number of medications taken in
tablet form as well as reporting symptoms of depression
showed significant negative associations with PCS-12.
Beta-coefficients ranged between −0.13 and −0.27. The
above-mentioned variables explain 49% of the variance in
the PCS-12 variable in the final (reduced) multivariable
model (Table 2).

In univariate analyses, significant negative associations
were moreover found between PCS-12 and the number
of physician visits due to asthmatic problems as well as
reporting symptoms of anxiety. A positive associationwas
found between PCS-12 and education level in univariate
analysis (Table 2).

Factors associatedwith themental component of
HRQOL

Results of univariate and multivariable analysis of fac-
tors associated with the mental component of HRQOL
(MCS-12) are shown in Table 3. In parallel with the find-
ings for the physical component, worsening disease con-
trol and reporting symptoms of depression showed sig-
nificant negative associations with MCS-12. Unlike PCS-
12 (see Table 2), MCS-12 was additionally associated with
living alone and reporting alarming symptoms of anxiety
in a negative manner. Beta-coefficients of significant vari-
ables ranged between −0.14 and −0.31. In total, 33% of
the variance in the MCS-12 variable was explained by the
remaining variables of the final (reduced) multivariable
model (Table 3). Univariate analysis moreover revealed a
weak (but significant) positive association betweenMCS-
12 and educational status (Table 3).

Discussion

Our results indicate that having asthma is associated with
an impairment of generic HRQOL in adults. The respec-
tive mean scores for the physical and mental component
of HRQOL in our study were lower than those of the Ger-
man norm population [33]. We were able to identify sev-
eral factors associatedwith genericHRQOL,which varied
depending on the examined component ofHRQOL. First,
our results show that reporting symptoms of depression
was associated with both the physical and mental com-
ponent of the SF-12, while reporting symptoms of anxi-
ety was only associated with the mental component. Sec-
ond, bothHRQOL components were found to be strongly
associated with disease control. Third, additional associ-
ations were found for female gender, older age and taking
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Table . Associations between PCS- and potential determinants in patientswith asthma (n= ): results of univariate andmultivariable
linear regression analyses.

Univariate Analysis Multivariable Analysis

B β B β % CI (B) P

Constant 63.53 59.77–67.29 <0.001

Disease-specific factors

ACQ − . − . ∗∗ − . − . − . –−. < .
FEV in % predicted . . ∗
Need for ambulance services due to asthma
No (Ref.)
Yes − . − .

Disease duration (in years) . .

Socio-demographic factors

Age (in years) − . − . ∗∗ − . − . − . –−. <.
Sex
Male (Ref.)
Female − . − . − . − . − . –−. .

Migration background
No (Ref.)
Yes . .

Living alone
No (Ref.)
Yes − . − .

Travel time to treating physician (in minutes) − . − .
Education level
Low (Ref.)
High . . ∗∗

Treatment-related factors

Number of inhaler medications . .
Number of medications in tablet form − . − .∗∗ − . − . − . –−. .
Number of other medications . .
Serious side effects due to asthma medication
No (Ref.)
Yes − . − .

Change of treating physician since first occurrence of asthma
No (Ref.)
Yes . .

Number of physicians visits during last  months − . − . ∗∗

Psychosocial factors

HADS-A
Not alarming (Ref.)
Marginally alarming − . − .
Alarming − . − .∗∗

HADS-D
Not alarming (Ref.)
Marginally alarming − . − .∗
Alarming − . − .∗∗ − . − . − . –−. .

R = .

∗p� .; ∗∗p� .; Ref.= reference category; CI= confidence interval; ACQ= Asthma Control Questionnaire; FEV = Forced Expiratory Volume in  second;
HADS-A = Hospital Anxiety and Depression Scale – anxiety scale; HADS-D = Hospital Anxiety and Depression Scale – depression scale; PCS- = physical com-
ponent of the Short Form  Health Survey Questionnaire (SF-); MCS-=mental component of the SF-. Bold print= constant (intercept) of the multivariable
regression model.

medication in tablet form (physical component) and liv-
ing alone (mental component), respectively.

Sociodemographic factors

Previous studies concordantly reported that female
asthma patients have a lower HRQOL than male patients

(e.g. [11, 16, 42]). Our results are therefore in line with
data from literature. Onemay think of two possible expla-
nations for this finding, namely that female patients with
asthma have either a more severe disease than male
patients [17] or that they have increased recognition of
their symptoms and a higher likelihood of seeking med-
ical care [43, 44]. Because gender differences may have
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Table . Associations betweenMCS- andpotential determinants in patientswith asthma (n= ): results of univariate andmultivariable
linear regression analyses.

Univariate Analysis Multivariable Analysis

B β B β % CI (B) p

Constant 53.13 49.92–56.33

Disease-specific factors
ACQ − . − .∗ − . − . − . –−. .
FEV in % predicted − . − .
Need for ambulance services due to asthma

No (Ref.)
Yes . .

Disease duration (in years) . .

Socio-demographic factors

Age (in years) − . − .
Sex

Male (Ref.)
Female − . − .∗ − . − . − . – . .

Migration background
No (Ref.)
Yes − . − .

Living alone
No (Ref.)
Yes − . − .∗ − . − . − . –−. <.

Travel time to treating physician (in minutes) − . − .
Education level

Low (Ref.)
High . .∗

Treatment-related factors

Number of inhaler medications − . − .
Number of medications in tablet form − . − .
Number of other medications . .
Serious side effects due to asthma medication

No (Ref.)
Yes − . − .

Change of treating physician since first occurrence of asthma
No (Ref.)
Yes − . − .

Number of physicians visits during last  months − . − .

Psychosocial factors

HADS-A
Not alarming (Ref.)
Marginal alarming − . − . ∗∗ − . − . − . –−. <.
Alarming − . − . ∗∗ − . − . − . –−. .

HADS-D
Not alarming (Ref.)
Marginally alarming − . − . ∗
Alarming − . − . ∗∗ − . − . − . –−. <.

R = .

∗p � . ∗∗p � .; Ref. = reference category; CI = confidence interval; ACQ = Asthma Control Questionnaire; FEV = Forced Expiratory Volume in  second;
HADS-A = Hospital Anxiety and Depression Scale – anxiety scale; HADS-D = Hospital Anxiety and Depression Scale – depression scale; PCS- = physical com-
ponent of the Short Form  Health Survey Questionnaire (SF-); MCS-=mental component of the SF-. Bold print= constant (intercept) of the multivariable
regression model.

implications for the adequate treatment of asthma, further
studies investigating this phenomenon should be con-
ducted.

In our study, older age was significantly associated
with a decline in the score of the physical component
of HRQOL. The effect of age on HRQOL in asthma
patients is discussed controversially in literature [6, 7]
and the direction of the effect is not yet fully determined.
However, since aging by itself leads to a decrease in lung

function [45], an impairment of HRQOL in the elderly
may be assumed.

Moreover, living alone was significantly associated
with a lower score in the mental component of HRQOL
in our study. Though no studies investigating the rela-
tionship between HRQOL and living alone in asthma
patients could be identified, the general phenomenon is
well described in literature. Several studies have found
an association between depression and living alone, not
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only among the elderly [46] but also in the working-age
population [47]. The same goes for the relationship
between anxiety and living alone [48].

Disease control and severity

Most studies examine factors that determine the control
of disease in asthma patients. In our study we go a step
further by analyzing how disease control affects HRQOL.
Disease control was identified as amajor determining fac-
tor for both the physical and the mental component of
HRQOL (β = −0.58 and β = −0.23, respectively). Our
results therefore corroborate the findings of few previous
studies indicating that poorly controlled asthma is associ-
ated with a lower HRQOL in adult asthma patients (e.g.
[12, 13, 49]). When comparing all determining factors,
control of asthma had the strongest influence on PCS-
12 in our study. A study by Pereirea et al. [9] also found
a significant impact of asthma control on HRQOL, even
though control of disease and HRQOL were measured by
different instruments than the ones used in our study. A
cross-sectional study with 5,679 individuals with asthma
compared the HRQOL of controlled and uncontrolled
asthma patients [50]. The results of the respective study
showed that controlled asthma is associated with a higher
physical (B = 5.3) and mental (B = 3.9) HRQOL score
than uncontrolled asthma.

Only a univariate association was found between dis-
ease severity (measured by means of the FEV1 in %
predicted) and the physical component of HRQOL (β
= 0.16). Our findings are, however, congruent with a
prospective cohort study by Hesselink et al. [6], in which
no significant association was found between the FEV1-
value of 380 asthma patients and their HRQOL. The weak
association found in this study may assume that objec-
tive parameters such as the FEV1 are important for clin-
ical implications. However, for the HRQOL of individ-
uals with asthma, disease control seems to be of higher
relevance.

Psychosocial factors

In our study, the variablesHADS-A andHADS-D together
explain the majority of variance in the mental compo-
nent of HRQOL. Thus they are the most important vari-
ables associated with this component. We found a multi-
variable association between an alarming HADS-D score
and the physical component of HRQOL. With regard to
the mental component, a marginal alarming HADS-A as
well as an alarming HADS-A affected the outcome neg-
atively in addition to an alarming HADS-D. Our find-
ings are in line with Mancuso et al. [29], who enrolled
230 individuals with asthma in a cross-sectional study. In
the respective study, asthma patients with fewer depres-
sive symptoms had a better HRQOL than patients with

similar disease severity and higher number of depres-
sive symptoms. Additionally, Afari et al. [28] reported
that asthma patients with a comorbid major depression
had a lower PCS and MCS than asthma patients without
major depression. In a German study by Kullowatz et al.
enrolling 88 patients with moderate or severe asthma,
depression was associated with a decrease in HRQOL,
even after controlling for symptoms of anxiety [15]. The
findings of Kullowatz et al. corroborate our findings with
regard to the mental component of HRQOL (compare
Table 3).

However, for the MCS-12 not only patients with
an alarming HADS-D or HADS-A but even with a
marginally alarming HADS-A score showed a signifi-
cantly decreased HRQOL. A clear association between
showing depressive or anxious symptoms and HRQOL in
individuals with asthma can be assumed. However, it has
to be noted, that both HADS andMCS-12 tap into related
constructs and are therefore expected to correlate to some
extent.

Limitations

Our study has several limitations that should be acknowl-
edged. Due to the cross-sectional design of our study,
it was not possible to reveal or investigate causality.
Since sequence cannot be reconstructed, the association
observed between reporting symptoms of depression and
HRQOL may either mean that patients with depression
subsequently report lower HRQOL or vice versa. Fur-
thermore, HADSwas obtained as a self-reported outcome
in our study, implying that for example variable factors
like stress or bad mood may have influenced the patient’s
answer. Moreover, the most severely ill patients were not
able to answer the questionnaire and are therefore under-
represented in our study. Though we think that we cov-
ered a wide range of different practices, there was no ran-
dom selection of participating physicians. Unfortunately,
the patients’medical records contained no information on
how the asthma diagnosis was established by the physi-
cians, so inevitably there will be variation. Since informa-
tion on the number of patients who refused to take part
in the study was not systematically collected, we were not
able to determine a response rate.

Conclusions

In conclusion, we found that generic HRQOL of individ-
uals with asthma is determined by several factors. The
strongest HRQOL-determining factors identified in the
current study were disease control for the physical com-
ponent of HRQOL and reporting depressive and anx-
ious symptoms for themental component. Improving dis-
ease control and screening for depression and anxiety
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may be promising approaches to enhance the quality of
life in patients with asthma. If a patient shows alarm-
ing symptoms of anxiety and/or depression, the patient
should then be referred for psychiatric treatment. Longi-
tudinal studies and – in a further step – robust interven-
tional studies are warranted to confirm the findings of our
study.
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