
 http://nnr.sagepub.com/
Repair

Neurorehabilitation and Neural

 http://nnr.sagepub.com/content/26/3/266
The online version of this article can be found at:

 
DOI: 10.1177/1545968311414204

 2012 26: 266 originally published online 8 August 2011Neurorehabil Neural Repair
Beatrix Algurén, Bengt Fridlund, Alarcos Cieza, Katharina Stibrant Sunnerhagen and Lennart Christensson

Factors Associated With Health-Related Quality of Life After Stroke : A 1-Year Prospective Cohort Study
 
 

Published by:

 http://www.sagepublications.com

On behalf of:
 

 
 American Society of Neurorehabilitation

 can be found at:Neurorehabilitation and Neural RepairAdditional services and information for 
 
 
 

 
 http://nnr.sagepub.com/cgi/alertsEmail Alerts: 

 

 http://nnr.sagepub.com/subscriptionsSubscriptions:  

 http://www.sagepub.com/journalsReprints.navReprints: 
 

 http://www.sagepub.com/journalsPermissions.navPermissions: 
 

 What is This?
 

- Aug 8, 2011 OnlineFirst Version of Record
 

- Feb 16, 2012Version of Record >> 

 at LMU Muenchen on June 12, 2013nnr.sagepub.comDownloaded from 

http://nnr.sagepub.com/
http://nnr.sagepub.com/content/26/3/266
http://www.sagepublications.com
http://www.asnr.com/
http://nnr.sagepub.com/cgi/alerts
http://nnr.sagepub.com/subscriptions
http://www.sagepub.com/journalsReprints.nav
http://www.sagepub.com/journalsPermissions.nav
http://nnr.sagepub.com/content/26/3/266.full.pdf
http://nnr.sagepub.com/content/early/2011/08/06/1545968311414204.full.pdf
http://online.sagepub.com/site/sphelp/vorhelp.xhtml
http://nnr.sagepub.com/


Neurorehabilitation and  
Neural Repair
26(3) 266 –274
© The Author(s) 2012
Reprints and permission: http://www. 
sagepub.com/journalsPermissions.nav
DOI: 10.1177/1545968311414204
http://nnr.sagepub.com

414204 NNRXXX10.1177/1545968311414204Alg
urén et alNeurorehabilitation and Neural Repair
© The Author(s) 2010

Reprints and permission: http://www.
sagepub.com/journalsPermissions.nav

1Jönköping University, Jönköping, Sweden
2Ludwig-Maximilians-University, Munich, Germany
3University of Gothenburg, Gothenburg, Sweden
4Oslo University, Oslo, Norway

Corresponding Author:
Beatrix Algurén, PhD, Barnarpsgatan 39, School of Health Sciences, 
Jönköping University, Box 1026, SE 551 11 Jönköping, Sweden 
Email: beatrix.alguren@hhj.hj.se

Factors Associated With Health- 
Related Quality of Life After Stroke:  
A 1-Year Prospective Cohort Study

Beatrix Algurén, PhD1,2, Bengt Fridlund, PhD1, Alarcos Cieza, PhD2, Katharina 
Stibrant Sunnerhagen, MD, PhD3,4, and Lennart Christensson, PhD1

Abstract

Background. In line with patient-centered health care, it is necessary to understand patients’ perceptions of health. How 
stroke survivors perceive their health at different time points after stroke and which factors are associated with these 
feelings provide important information about relevant rehabilitation targets. Objective. This study aimed to identify the 
independent factors of health-related quality of life (HRQoL) from a biopsychosocial perspective using the methods of 
multivariate regression at 3 different time points poststroke. Methods. Included in the study were 99 patients from stroke 
units with diagnosed first-ever stroke. At admission and at 6 weeks, 3 months, and 1 year poststroke, HRQoL was 
assessed using the EuroQoL-5D Visual Analogue Scale (EQ-5D VAS). Consequences in Body Functions and Activities 
and Participation, and Environmental Factors were documented using 155 categories of the International Classification of 
Functioning, Disability and Health (ICF) Core Set for Stroke. Results. For a period of 1 year, problems with recreation and 
leisure, personality functions, energy and drive functions, and gait pattern functions were repeatedly associated with worse 
HRQoL. Whereas Body Functions and Activities and Participation explained more than three-fourths of the variances of 
HRQoL at 6 weeks and 3 months (R2 = 0.80-0.93), the variation at 1 year was best explained by either Body Functions 
or Environmental Factors (R2 = 0.51). Conclusions. The results indicate the importance of Body Functions and Activities 
and Participation (mainly personality functions and recreation and leisure) on HRQoL within 3 months poststroke, but 
increased impact of Environmental Factors on HRQoL at 1 year.
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Introduction

An important outcome of rehabilitation, in particular in 
rehabilitation of health conditions with chronic course such 
as stroke, is health-related quality of life (HRQoL).1 HRQoL 
is the health-related subset of quality of life (QoL) that is 
defined as “individual’s perception of their position in life 
in the context of the culture and value system in which they 
live and in relation to their goals, expectations, standards 
and concerns” (p.153).2,3 In line with patient-centered 
health care, it is necessary to understand patients’ percep-
tions of health and their individual concepts of disability.1,4 
How stroke survivors perceive their health at different time 
points after stroke and which factors are associated with 
these feelings provide important information about relevant 
rehabilitation targets. With this knowledge, stroke recovery 
may be increased by delivering patient-centered care and 
service adapted to the different stages of the lifelong reha-
bilitation course.1

Recent years have seen a growing number of articles on 
HRQoL in stroke literature.5 Trying to identify factors and 
predictors of HRQoL, many studies consider either disease-
specific and demographic characteristics or use total scores 
of functional status. However, to be able to identify relevant 
intervention targets, it is important to have information 
about the single factors associated with HRQoL.6 A review 
on determinants of HRQoL after stroke by Carod-Artal and 
Egido5 showed that there is a complex network of factors 
influencing an individual’s adjustment to life—for example, 
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social background, neurological impairment, disability, cog-
nition, mood, coping styles, social support, and so on. Without 
doubt, HRQoL is a complex concept with many dimensions. 
Instead of summarizing the results of different studies, we 
were interested in considering all those various biopsycho-
social dimensions of health simultaneously with the possi-
bility of adjusting for the different aspects.

A comprehensive framework that can be useful to describe 
the many single factors of functioning and disability is the 
International Classification of Functioning, Disability and 
Health (ICF) from the World Health Organization.7 It pro-
vides a common terminology of health and functioning that 
is understandable for different health professionals and 
aims to be more complete than tools used at present.8,9 The 
ICF, more specifically the ICF Core Set for Stroke, contains 
a number of 166 ICF categories potentially relevant for per-
sons with stroke comprising body functions, structures, activ-
ities and participation, and environmental factors.10,11 With 
this ICF Core Set it becomes possible to account for the 
multidimensional complexity of HRQoL in a novel com-
prehensive way.

The objective of this study was to use the ICF Core Set 
for Stroke to identify the factors of HRQoL from a compre-
hensive biopsychosocial perspective and to study whether 
those factors are different at 6 weeks, 3 months, and 1 year 
poststroke. The specific aims were (1) to identify relevant Body 
Functions, Activities and Participation, and Environmental 
Factors that positively or negatively influence HRQoL at 
the different time points and (2) to identify independent fac-
tors of HRQoL at each time point considering the biopsy-
chosocial factors of disability together.

Methods
Participants

The study was designed as a cohort study with 120 partici-
pants. The inclusion criteria were a diagnosed first-ever 
stroke, age of at least 18 years, and written informed consent. 
Patients with a diagnosis of first-ever stroke (International 
Classification of Diseases [ICD]-10 codes I60-I67)12 were 
recruited within the first week after admission to 4 stroke 
units of 1 hospital in western Sweden from February to July 
2006. Stroke was clinically determined by specialists 
according to the World Health Organization (WHO) criteria13 
and was confirmed using computed tomography. Demographic 
and clinical-specific information—among others the grade 
of global disability with the modified Rankin Scale (mRS)14—
were recorded at recruitment. Participants were followed 
up at 6 weeks, 3 months, and 1 year poststroke with repeated 
assessments.

The study was conducted in conformity with the ethical 
principles of the Declaration of Helsinki15 and approved by 
the Ethics Committee of the University of Gothenburg 
(Dnr: 390-05). At recruitment, patients were provided with 

a written description of the study, and in the case of partici-
pation, written informed consent was obtained.

Outcome Measures
Dependent variable. Generally, HRQoL is considered a 

complex concept with several dimensions, including physi-
cal, occupational, psychological, emotional, social, and so 
on.1,16 In the literature, one can also find the description of 
person-reported outcomes or self-reported health in the  
context of HRQoL research. It can be assessed with multi-
item and single-item instruments, both of which have strengths 
and weaknesses.1,17 In the present study, the single-item 
approach was chosen, and HRQoL was assessed using the Visual 
Analogue Scale (VAS) from the EuroQol-5D (EQ-5D) 
questionnaire. The EQ-5D questionnaire is a generic self-
administered HRQoL instrument that is considered a valid 
measure of HRQoL after stroke.18,19 Additionally, the valid-
ity, reliability, and responsiveness of the VAS in particular 
as an instrument for measuring global quality of life is sup-
ported by the literature.20,21 The EQ-5D VAS is a thermom-
eter ranging from 0 (worst imaginable health state) to 100 
(best imaginable health state). Study participants were shown 
a demonstration of this thermometer, received verbal expla-
nations, and were asked to either verbally or mechanically 
indicate their perceived health, which was noted by the inter-
viewer. The reasons for choosing to measure HRQoL in 
this study with a single-item question were many. HRQoL is 
inherently an attribute of people’s perceptions and repre-
sents individuals’ feelings about their health.22 Whereas it 
has been found that responding to multi-item questionnaires 
is difficult,23,24 single-item questions are easy to administer 
and less burdensome to patients.20,25 Furthermore, the rating 
of a single global question about overall health allows the 
individuals themselves to combine the various dimensions 
of HRQoL individually.

Independent variables. The extended version of the ICF 
Core Set for Stroke8-10 was used to document the biopsy-
chosocial aspects of disability after stroke. The Core Set 
and its development are described elsewhere.26 Altogether, 
59 categories of Body Functions, 59 of Activities and Par-
ticipation, and 37 of Environmental Factors were applied in 
this study. To evaluate the extent of a person’s problems in 
each ICF category, the qualifier scale proposed by the WHO 
was used.7 This scale has 5 response categories for Body 
Functions and Activities and Participation ranging from 0 
to 4: 0 = no; 1 = mild; 2 = moderate; 3 = severe; 4 = com-
plete (4). For Environmental Factors, the qualifier scale has 
9 response categories: 0 (no barrier or facilitator), 1 to 4 
(mild/moderate/severe/complete barrier), and +1 to +4 
(mild/moderate/severe/complete facilitator). In addition, 
there are the response options 8 (not specified) and 9 (not 
applicable). Response option 9 was used when a category 
was not applicable in a determinate patient or situation, and 
option 8 was used when the information available was not 
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sufficient to quantify the severity of the problem and/or was 
deemed unreliable.

Information was gathered by means of a standardized 
interview that consisted of a battery of questions based on 
the 155 categories from the Stroke ICF Core Set named 
above (excluding the 11 categories of Structures). Information 
on health care and social services utilization, spouse sup-
port, medication, and observation at the different time points 
included in a home visit and interview situation gave addi-
tional insight into the participants’ problems. If available, 
additional information from caregivers and health profes-
sionals was gathered. The examination could last between 
half an hour and 2 hours, depending on a participant’s health 
state. The ratings of the 59 ICF categories of Body Functions, 
the 59 categories of Activities and Participation, and the 37 
categories of Environmental Factors were based on all infor-
mation obtained during the interview, including also infor-
mation from observation of the interviewee’s functioning. 
The integration of information from interview and obser-
vation was done to rate correctly participants’ actual func-
tioning, that is, what they can and cannot do in their 
individual environments. For example, if a participant answered 
that he has no problem using his walking frame but he strug-
gled several times with it during the home visit, this ICF 
category was rated as a problem. All interviews and ratings 
were done by the first author who was trained in stroke reha-
bilitation and ICF as a member of the ICF Research Branch 
in Munich that coordinates the international development 
and validation of ICF Core Sets.27

Data Analysis
Univariate statistics were used to describe the sample char-
acteristics. When the variables were not distributed nor-
mally (Kolmogorov-Smirnov test28), medians were 
reported. Independent relationships between HRQoL (EQ-
5D VAS) and impairments (ICF categories of Body 
Functions), limitations and restrictions (ICF categories of 
Activities and Participation), and environmental factors 
(ICF categories of Environmental Factors) were analyzed 
by means of backward linear regression analysis at each 
time point. The ICF categories entered in the regression 
models were identified by means of bivariate analysis 
(Spearman correlation). In cases of multicollinearity (cor-
relation coefficient > .5), the category with the stronger 
correlation with the EQ VAS score was chosen. For each 
ICF component—namely, Body Functions, Activities and 
Participation, and Environmental Factors—linear regres-
sion analyses were performed independently. To account 
for the multivarious biopsychosocial factors of disability, a 
regression model considering categories of all 3 compo-
nents simultaneously were calculated. Therefore, the iden-
tified categories within each ICF component from the 
previous regression analyses were used. This stepwise approach 
is shown in Figure 1. For the multivariate analyses, the 

degrees of the qualifier scale of the ICF categories were 
dichotomized into a yes/no problem as follows: the quali-
fier 0 (no problem) was maintained, the qualifiers 1 to 4 
were recoded to 1 (problem), the response option 8 (not 
specified) was treated as missing, and the response option 9 
(not applicable) was recoded to 0 (no problem). Age and 
number of comorbidities were incorporated into each 
model as independent variables for HRQoL. The level of 
significance was set at 5% for all tests (2-sided). Statistical 
analyses were performed using SPSS (version 17.0; SPSS 
Inc, Chicago, Illinois).

Results
Participants

A total of 120 patients with stroke were recruited and 
assessed at admission. After a diagnosis check, 14 partici-
pants were deemed ineligible to participate because their 
preliminary diagnosis of a first-ever stroke had been revised. 
Of the 106 patients included, 3 died, 2 moved, and 2 declined 
to participate. The remaining 99 participants were followed 
up, and 80 of them were assessed for HRQoL at 6 weeks, 
76 at 3 months (1 had died), and 85 at 1 year (2 had died). 
Reasons for losses to follow-up were either that they were 
not contactable, had died, or had no opinion about their 
HRQoL. There were no significant differences in diagno-
sis, gender, and age between those who were assessed and 
those who were lost to follow-up. Ischemic stroke was the 
main diagnosis (82%). At inclusion, the mean age of par-
ticipants (55% women) was 72 years, time after diagnosed 
stroke was an average of 4 days (with a standard deviation 
of 2 to 4 days), and stroke severity was an average of 3 on 
the mRS. At 1 year, global disability was less severe, and 
the median score on the mRS was 2. Baseline and disease-
specific characteristics of the study sample are shown in 
Table 1.

Whereas participants’ HRQoL scored a median of 50 on 
the EQ VAS at inclusion, it improved, and the median score 
on the VAS was 75 at 1 year. Most of the participants (53%) 
improved between admission and at 6 weeks poststroke (see 
Figure 2). The number of participants’ impairments, limita-
tions, restrictions, and environmental facilitators changed 
minimally during 1 year. Detailed information about partici-
pants’ problems and facilitators during the first 3 months 
was given in 2 previous articles.29,30 HRQoL and conse-
quences for participants are presented in Table 2.

Bivariate Analyses
Of 59 ICF categories of Body Functions, there were 10 at 6 
weeks, 15 at 3 months, and 12 at 1 year that were signifi-
cantly (P < .05) related to HRQoL. Coefficients (Spearman) 
ranged from 0.22 (b160 Thought functions) to 0.58 (b455 
Exercise tolerance functions). Of the 59 categories of Activities 
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Table 1. Study and Disease-Specific Characteristics of Stroke 
Survivors

Values

Age, n = 99 (mean, SD), y 72 (13.1)
Gender, n = 99; n (%) 
 Female 54 (54.5)
 Male 45 (45.5)
Stroke subtype, n = 99, n (%)  
 Intracerebral hemorrhage 11 (11.3)
 Cerebral infarction 81 (81.8)
 Others 7 (6.9)
Global disability, mRS, median (25th, 75th percentiles)
 Admission, n = 99 3 (2.0, 4.0)
 Six weeks, n = 88 3 (1.0, 4.0)
 Three months, n = 83 2 (1.0, 3.5)
 One year, n = 93 2 (1.0, 3.0)
Health history, n = 99, n (%) 
 Heart attack 11 (110.1)
 Atrial fibrillation 21 (21.2)
 Hypertension 46 (46.5)
 Diabetes 13 (13.1)
Living alone (prior to stroke), n = 99, n (%) 43 (43.4)

Abbreviations: SD, standard deviation; mRS, modified Rankin Scale.

Figure 1. The stepwise approach to identify factors of HRQoL at 3 different time points poststroke. Abbreviations: HRQoL, health-
related quality of life; ICF, International Classification of Functioning, Disability and Health.

and Participation, there were 14 at 6 weeks, 17 at 3 months, 
and 15 at 1 year with a significant relationship to HRQoL. 
Coefficients ranged from 0.23 (d170 Writing) to 0.63 (d920 
Recreation and leisure). Of the 39 ICF categories of Environ-
mental Factors, there were 11 facilitators at 6 weeks, 6 at 
3 months, and 9 at 1 year that were significantly associated 
with HRQoL. Coefficients ranged from 0.23 (e355 Health 
professionals) to 0.44 (e575 Social security services, sys-
tems and policies). No barrier was significantly correlated 
with HRQoL. The table of the correlations between the 
initial 155 ICF categories and the EQ-5D VAS can be 
obtained from the authors on request.

Multivariate Analyses Within  
Each ICF Component
Results of the linear regression models are shown in Table 3. 
Problems in Body Functions and Activities and Participation 
were constantly associated with worse HRQoL, except for 
problems in d325 (Communicating with-receiving-written 
messages) and d360 (Using communication devices and 
techniques) that were related to better HRQoL. Almost all 
the variance in HRQoL was explained by Body Functions 
as well as Activities and Participation at 6 weeks and 3 
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Figure 2. The percentage of stroke survivors with unchanged, 
improved, or worse health-related quality of life rated on the 
EuroQol-5D Visual Analogue Scale at each time point.

months (93% and 89%, and 80% and 84%, respectively). 
Whereas at 1 year Activities and Participation could explain 
only one fourth (22%), Body Functions still explained half 
of the variance (51%). Environmental facilitators explained 
half of the variance at 1 year, but nothing and little (10%) 
at 3 months and 6 weeks, respectively.

Multivariate Analyses of All ICF Components
The results of the final regression model that considered ICF 
categories of Body Functions, Activities and Participation, 
and Environmental Factors together are displayed in Table 4. 
At all time points, problems in Body Functions and 
Activities and Participation were associated with lower 
HRQoL and likewise e450 (Individual attitudes of health 
professionals) at 6 weeks, although this was perceived as a 
facilitator. The ICF categories b126 (Temperament and per-
sonality functions), b120 (Energy and drive functions), b770 
(Gait pattern functions), and d640 (Doing housework) could 
explain half of the variance in HRQoL (49%) at 1 year. At 
6 weeks and 3 months, less variance was explained (29% 
and 38%).

Discussion
The association between HRQoL and the biopsychosocial 
factors of functioning and disability over the course of 1 
year poststroke was examined. Factors of HRQoL after 
stroke varied over time. Whereas in the first 3 months Body 
Functions and Activities and Participation were the consti-
tutive parameters and could explain almost all variance in 
HRQoL, at 1 year, only half of the variance could be explained, 
and then by either Body Functions or Environmental 
Factors. Accounting for the complexity of functioning and 
considering the various biopsychosocial factors all together, 
only a minor part of the variance was explained in the first 
3 months but about half was explained at 1 year. Limited 

recreation and leisure, energy and drive functions (e.g. fatigue), 
impaired gait patterns, and personality functions were inde-
pendent factors repeatedly associated with lower HRQoL 
during a period of 1 year poststroke.

Considering the categories within Body Functions and 
Activities and Participation themselves explained excel-
lently the deviation in HRQoL under the first 3 months post-
stroke. For example, impaired energy and drive functions  
(e.g. fatigue), sleep problems, impaired vestibular functions 
(e.g. balance problems), and pain were very important for 
HRQoL at 3 months and explained almost all the variance. 
Regarding Activities and Participation, limited learning 
capacity, problems in undertaking a single task, problems 
with driving, and limited and restricted recreational activi-
ties were central factors in HRQoL at 3 months and explained 
four fifths of the variation. However, at 1 year, HRQoL was 
no longer influenced as powerfully by Activities and 
Participation and much less by Body Functions, but envi-
ronmental facilitators attached meaningfulness to HRQoL. 
Determinants of HRQoL might be more obscure in the 
chronic phase because only half of the variation in HRQoL 
could be explained at 1 year, whereas almost all variation 
was explained in the first 3 months. At 1 year, then, other 
dimensions of HRQoL may not be detected by categories of 
the Core Set, such as personal factors included in the ICF 
framework but not classified. For example, coping strategies 
were shown to be a powerful determinant of HRQoL later in 
the chronic phase by Darlington et al.31 In our study, HRQoL 
was repeatedly influenced by temperament and personality 
functions that are closely related to personal factors.

Products and technology for personal indoor and out-
door mobility (eg, wheelchair and walking frame), facilitat-
ing transportation services, and facilitating health services 
and systems were important for HRQoL. Their positive effect 
has been shown in other studies but has not been directly 
associated with HRQoL.32,33 Surprisingly, facilitators were 
not consistently related to better but instead to worse HRQoL, 
except for transportation services. One explanation for this 
might be that quality of life is strongly related to global dis-
ability, and the patients who were more disabled easily had 
more contact points with those factors and thus reported 
them as facilitators.

An analogous phenomenon was seen within Activities 
and Participation. All problems were related to worse 
HRQoL except for those in communication involving receiv-
ing written messages and problems with telephone use, 
which were associated with better HRQoL. It is generally 
accepted that social contact and support are essential to 
quality of life.34,35 It was only the patients who experienced 
problems in using the telephone and reading the newspaper 
who had this important social contact, and this fact might 
explain the positive relationship.

Taking into account that health originates in the complexity  
of the various biopsychosocial factors and their interaction, 
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Table 3. Multivariate Backward Regression Analyses Between Health-Related Quality of Life (EQ-5D VAS) and the ICF Categoriesa 
Within the ICF Components Body Functions, Activities and Participation, and Environmental Factorsb

ICF Category 6 Weeks 3 Months 1 Year

Problems in Body Functions (impairments)  
 b126 Temperament and personality functions −17.2*** −18.6***
 b130 Energy and drive functions −11.0* −13.0***
 b134 Sleep functions −13.3*  
 b144 Memory functions −7.8*  
 b235 Vestibular functions −24.4**  
 b265 Touch functions −22.2***  
 b280 Sensation of pain −19.9**  
 b455 Exercise tolerance functions −17.2***  
 b750 Motor reflex functions −20.7***  
 b770 Gait pattern functions −16.8*** −12.6***
 Age of patients −0.4*  
 Explained variance (adjusted R2) 0.930 0.890 0.510
Problems in Activities and Participation (limitations/restrictions)  
 d135 Rehearsing −54.1**  
 d155 Acquiring skills −27.3 −17.8***  
 d210 Undertaking a single task −15.1***  
 d230 Carrying out daily routine −20.6*
 d325 Communicating with/receiving written messages 56.4**  
 d360 Using communication devices and techniques 22.8*  
 d415 Maintaining a basic body position −20.2*  
 d445 Hand and arm use −9.8  
 d470 Using transportation −30.8**  
 d475 Driving −17.5*  
 d640 Doing housework −9.1*
 d920 Recreation and leisure −24.4** −13.9*** −8.6*
 Age of patients −0.3**  
 Number of comorbidities −1.5*  
 Explained variance (adjusted R2) 0.800 0.839 0.217
Environmental Factors (facilitators)  
 e120 Products and technology for personal indoor and outdoor 

mobility and transportation
−19.2*

 e450 Individual attitudes of health professionals −16.7*  
 e540 Transportation services, systems, and policies 23.6*
 e580 Health services, systems, and policies −31.4**
 Explained variance (adjusted R2) 0.105 0.000 0.521

Abbreviations: EQ-5D VAS, EuroQol-5D Visual Analogue Scale; ICF, International Classification of Functioning, Disability and Health.
aThe ICF categories were dummy coded 0 (no problem), 1 (problem) and 0 (no facilitator), 1 (facilitator), respectively. The initial number of problems in each model is shown in 
Figure 1.
b*P ≤ .05, **P ≤ .01, ***P ≤ .001.

Table 2. Health-Related Quality of Life and Number of Problems Within Each ICF Component, n = 99

Admission 6 Weeks 3 Months 1 Year

EQ-5D VAS n 93 80 76 85
 Mean (SD) 56 (23.2) 66 (18.7) 68 (20.4) 70 (21.4)
 Median (25th, 75th percentiles) 50 (40.0, 75.0) 70 (50.0, 80.0) 70 (50.0, 80.0) 75 (57.5, 82.5)
Number of problems in Body Functions  
 Mean (SD) 13 (6.9) 12 (6.5) 10 (5.6)
Number of problems in Activities and Participation  
 Mean (SD) 10 (7.8) 10 (7.8) 9 (7.9)
Number of Environmental Facilitators  
 Mean (SD) 11 (5.0) 9 (4.3) 10 (4.0)

Abbreviations: ICF, International Classification of Functioning, Disability and Health; EQ-5D VAS, EuroQol-5D Visual Analogue Scale; SD, standard deviation.
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Table 4. Multivariate Backward Regression Analyses Between 
Health-Related Quality of Life (EQ-5D VAS) and the ICF 
Categoriesa Over the ICF Components Body Functions, Activities 
and Participation, and Environmental Factorsb

ICF 
Category 6 Weeks 3 Months 1 Year

b126 Temperament 
and personality 
functions

−16.7***

b130 Energy and drive 
functions

−8.9* −12.2***

b134 Sleep functions (c = 
18%)

−9.7*  

b235 Vestibular functions −10.4*  
b280 Sensation of pain −7.5  
b770 Gait pattern 

functions
−10.3**

d210 Undertaking a single 
task

−9.7*  

d445 Hand and arm use −17.8*  
d640 Doing housework −11.2**
d920 Recreation and 

leisure
−8.7*  

e450 Individual attitudes of 
health professionals

−12.3  

 Explained variance 
(adjusted R2)

0.289 0.384 0.488

Abbreviations: EQ-5D VAS, EuroQol-5D Visual Analogue Scale; ICF, International 
Classification of Functioning, Disability and Health.
aThe ICF categories were dummy coded 0 (no problem), 1 (problem) and 0 (no 
facilitator), 1 (facilitator), respectively. The identified ICF categories presented in Table 3 
were considered. The initial number of problems in each model is shown in Figure 1.
b*P ≤ .05, **P ≤ .01, ***P ≤ .001.

it could be expected that considering categories of Body 
Functions, Activities and Participation, Environ mental 
Factors, and Personal Factors (e.g. age and number of 
comorbidities) all together can explain most variation in 
HRQoL. However, this was not true. It was only at 1 year 
that the various factors together could explain as much vari-
ance as Body Functions or Environmental Factors. Then, the 
substantial factors of HRQoL were again personality and 
energy functions but also gait pattern functions and house-
work activities. Mechanisms that cause the individual to 
move toward satisfying specific needs and goals are defined 
as energy and drive functions in the ICF framework.7 
Furthermore, an individual’s perception and establishment 
of goals and expectations are undoubtedly influenced by per-
sonal characteristics such as optimism, psychic stability, 
and confidence.36 Not only were mental and personality 
functions identified as powerful determinants of HRQoL 
already in previous studies,37-39 but the relationship between 
HRQoL and gait as well as activities of daily living (ADL), 
including housework, were also identified as determi-
nants.40,41 This association was in the chronic phase after 
stroke. At 1 year, participants might have changed their 
internal values and standards as expectations of returning  
to a normal life grew more realistic. Many activities are 

dependent on ambulatory capacity. The importance of 
housework activities might be explained by the fact that par-
ticipants were elderly. A younger study group might have had 
other primary expectations and values, such as returning to 
work.

Limitations to this study include the relatively small sam-
ple size, which leads to a lack of statistical power. Because 
this study was explorative, testing a less-common approach 
to looking at factors of global HRQoL, further research with 
larger study samples is needed to validate the findings. A 
sample size of about 200 participants might be more appro-
priate because the number of identified independent vari-
ables for the multivariate analyses ranged in this study 
between 8 and 18, and most authors recommend at least 10 
times as many observations as one has independent variables 
to ensure the reliability of the regression estimates.42 Another 
limitation is a possible selection bias during the data collec-
tion process. If information was inadequate or ambiguous, 
the ICF-qualifier “8—not specified” was used, as in partici-
pants with communication difficulties. They were excluded 
from analysis. A further limitation might be that information 
about the extent of problems with respective facilitators were 
not considered since the ratings on the 5-point ICF rating 
scale were dichotomized for the analysis into problem yes/no 
respective facilitator/barrier/neither-nor. However, this was 
done in order to increase reliability as there is little evidence 
for the psychometric applicability of the 5-point ICF rating 
scale.

Conclusion
Factors of HRQoL vary with time after stroke and reflect 
the individual’s changes of internal standards, values, and 
expectations influenced by the recovery process. For clini-
cal implications, the results of this study suggest that reha-
bilitation programs should address primarily Body Functions 
and Activities and Participation within the first 3 months 
(such as problems with balance, fatigue, sleep, pain, hand 
and arm use, undertaking single tasks, and recreation). At 
1 year, adjusted Environmental Factors can contribute con-
siderably to improving HRQoL. Specifically, an initial focus 
on patients’ personality and energy drive functions as well 
as on their recreational activities and walking capacities might 
have a great impact on HRQoL.
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