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CHAPTER 2. RESEARCH QUESTIONS 

The thesis presents work carried out in order to operationalise the capability approach 
in terms of the ICECAP-A questionnaire in the context/setting of a Danish municipal 
rehabilitation programme. It further investigates some of the different aspects of 
rehabilitation, such as participation and dropout rates at the municipal rehabilitation 
programme, along with the importance of the choice of outcome measures in order to 
cover the aim of such programmes. The thesis includes four scientific papers about 
issues and perspectives that substantiate the research questions. 

The present thesis is based on the following research questions:  

Are the capability approach and the ICECAP-A a (future) 
potential outcome measure in, for instance, rehabilitation? 

Is the ICECAP-A a substitute or supplement to the health-
related quality of life outcome in health economic evaluation 

such as QALYs? 

What are the different non-QoL aspects of municipal 
rehabilitation? For instance the rate of participation and 

dropout and the effect of the programme.  
 

 
These research questions have not previously been explored in a municipal 
rehabilitation context. To investigate the research questions, the thesis has two 
dimensions. Firstly, it examines the psychometric properties of a Danish version of 
ICECAP-A and its operationalisation in a rehabilitation setting. Operationalisation of 
the capability approach in terms of ICECAP-A has been investigated in other 
populations [12, 13], but not in a chronically ill population and not in a municipal 
rehabilitation setting. Secondly, it investigates different aspects of rehabilitation, with 
the municipality of Aalborg and the healthcare centre used as a case study. Little is 
known about participation in and effects of rehabilitation in a municipal setting, which 
makes this of great interest.  
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municipalities have implemented programmes to meet the requirements, as there was 
no overall guideline defining the aim of such programmes or how they are to be 
implemented.  

In 2016, the Danish Health Authority published new official recommendations 
concerning rehabilitation for chronically ill patients with CVD, COPD and diabetes. 
Rehabilitation is now defined according to the previously mentioned WHO definition, 
and the realm of understanding is based on the International Classification of 
Functioning, Disability and Health (ICF) [29], a framework for measuring health and 
disability at both individual and population levels. It is the theoretical basis of the 
definition, measurement and policy formulations for health and disability, and it is 
used by both professionals and people with disabilities to evaluate healthcare settings 
that deal with disabilities and chronic illness, such as rehabilitation programmes, 
nursing homes, psychiatric institutions, and community services. The model is a bio-
psycho-social model with function as an essential part of a dynamic interaction with 
health and context (environmental and personal factors) [30]. Rehabilitation includes, 
according to patient needs,  physical training, disease management, dietary efforts, 
and supportive and compensatory efforts, as well as social, educational and 
employment activities [29]. 
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treatment by being more effective and less costly. In the south-west quadrant, the new 
treatment is less effective and less costly. Finally, in the north-west quadrant, the old 
treatment dominates the new treatment. Although the ICER is a useful summary of 
the cost-effectiveness of B compared to A, the decision concerning which alternative 
to choose between the north-east and south-west quadrant remains unclear. An 
assessment of the opportunity cost must be made in order to inform decision makers, 
which is often referred to as the threshold. The threshold is introduced to help 
determine whether a particular ICER indicates that an intervention represents a good 
use of resources. The decision rule is that the ICER should reflect the size of the 
budget and the other opportunities available for using these resources, and any ICER 
below the threshold should be implemented [32, 69]. 

 

Figure 1 Cost-effectiveness plane. The y-axis represents incremental cost and the x-axis 
represents incremental effect [70].   
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Figure 2 The original ICECAP-A questionnaire, with five attributes, each with four levels of 
answers [10].  
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Abstract
Purpose To investigate the test…retest reliability of Investigating Choice Experiments Capability measure for Adults (ICE-
CAP-A) in the adult Danish population.
Methods The original English ICECAP-A was translated into Danish by forward…backwards translation using the guidelines 
by Beaton et�al. Three hundred and-thirty-two participants with mean age of 57�years participated in a Web-based study. Data 
concerning relative and absolute agreement were analysed by the intra-class correlation coe�cient and Bland…Altman plot with 
limits of agreement. The overall and item consistency was investigated by weighted kappa statistics from baseline to 2-week 
follow-up. Logistic regression was used to study the e�ect of the sociodemographic characteristics with inconsistent responses as 
the dependent binary variable. The independent variables were age, sex, education, income, and region of residence at baseline.
Results The baseline ICECAP-A preference-based index score was 0.84, and at follow-up, 0.83. The ICC was 0.86 (95% 
CI 0.826…0.884), and limits of agreement were 0.164 and Š 0.151. The kappa coe�cient ranges from 45 to 65%, between 
random and perfect agreement. The logistic regression to analyse inconsistent responses showed no signi“cant association 
between the overall index score and sociodemographic characteristics, and no clear pattern was found concerning the indi-
vidual item inconsistency.
Conclusions Evidence regarding the reliability of the Danish version of ICECAP-A is satisfactory for both the index score 
agreement and the individual item consistency and is a reliable measure to be used in a Danish context and future health 
economic evaluations.

Keywords Capability approach�· ICECAP-A�· Reliability�· Quality of life�· Outcome measurement�· Test…retest

Introduction

Whenever a new alternative preference-based instrument for 
use in health economic evaluation is developed, it is impor-
tant to investigate reliability and validity in other populations 

than where it originated. This also holds for Investigating 
Choice Experiments Capability measure (ICECAP) devel-
oped in England and here is looked at from a Danish per-
spective in terms of test…retest reliability [1].

ICECAP is based on Sen•s capability approach [1] and 
it is an open question whether ICECAP is a substitute for 
Quality Adjusted Life Years (QALY) or a supplement. Sen 
sees the capability approach as an alternative to the stand-
ard •welfaristŽ and also an alternative approach to the extra 
welfarist approach of QALYs [2, 3].

Within health economics, cost-e�ectiveness and cost-
utility analysis is the dominant economic evaluation para-
digm [4]. QALY is the standard •extra welfaristŽ approach 
to the bene“t side in the cost-utility analysis. QALY captures 
the qualitative and quantitative impact of an intervention 
by combining the length of life and the impact on Health-
related Quality of Life (HrQoL) [4…7]. In order to generate 
QALYs, health utilities are necessary. Utilities are prefer-
ence weights that can be equated with a value or desirability. 

 *  Annette Willemoes Holst-Kristensen 
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The concept is that individuals move through di�erent health 
states over time, and each health state has a value on a scale 
from 0 and 1. With the value zero being dead and one perfect 
health. States worse than death can occur and have a nega-
tive value [8].

However, there are some limitations to the QALY para-
digm because it limits the comparison of health interventions 
to those interventions that result in outcomes commonly 
captured by QALYs, i.e. health related but not broader out-
comes. The QALY-based approach excludes other useful 
pieces of information besides health like feeling safe and 
secure. QALY was not developed to capture non-health-
related aspects and hence relevant information beyond health 
[4]. As an example, the aim for an outpatient rehabilitation 
programme for chronically ill patients who are in risk of 
mental, physical, and social limitations is to improve their 
chance for an independent and meaningful life based on 
the patient•s entire life situation [9, 10]. It is questionable 
whether QALY is adequate as the primary outcome meas-
ure in such interventions [1, 11]. Instead, it is argued that a 
broader generic measure of well-being going beyond health 
may be a supplement and useful instrument for comparing 
the outcomes of a diverse range of interventions in the “elds 
of public health and social care, interventions aimed at help-
ing individuals maintain independence, dignity, comfort, and 
social relations. Such outcomes are neglected by only meas-
uring health changes in terms of QALY [1, 11]. For these 
reasons, alternative preference-based instruments for use in 
health economic evaluation have been developed, such as 
the ICECAP-A discussed here and the Adult Social Care 
Outcomes Toolkit (ASCOT) [11].

This study aims to investigate the test…retest reliability of 
the ICECAP-A in the adult Danish population.

The capability approach

Amartya Sen pioneered the capability approach in econom-
ics as an alternative framework for assessing individual well-
being. Sen sees the approach as an alternative to the stand-
ard •welfaristŽ approaches. Welfarist approaches assess the 
state of a�airs in terms of individual welfare or utility, while 
the capability approach assesses one•s state in terms of the 
individual•s freedom to pursue valuable outcomes or reach 
valuable states of being and is therefore thought of as an 
•extra welfaristŽ approach [3, 12]. The idea of the capability 
approach is to assess well-being in terms of people•s func-
tionings and capabilities and let this re”ect Quality of Life 
(QoL) in a broader sense [13]. Functionings and capabilities 
are essential aspects of an individual•s well-being. Function-
ings are the things a person actually •does• or •is• and can 
be various activities from simple functionings, for example, 
going to work, or eating, to more complex functioning, such 

as being happy, having a family, and being healthy. Accord-
ing to Sen, well-being should furthermore include freedoms 
to achieve, and the individual•s capabilities represent these 
freedoms. Capabilities represent a person•s freedom, oppor-
tunity, and ability to generate valuable outcomes; they essen-
tially provide a set of potential combinations of functionings 
available to an individual [13, 14]. A common example of 
the di�erence between capabilities and functionings is the 
di�erence between starving and fasting. The functioning is 
starving in both cases, but the capability to obtain an ade-
quate amount of food is only available for the person fasting 
[2]. The distinction between functionings and capabilities is 
between achievements on one side and freedoms or valuable 
opportunities on the other. The combination of a person•s 
functioning and capabilities represents their capability set, 
and the capability set represents their opportunity freedom, 
their freedom to choose between alternative combinations 
of functionings [3].

ICECAP-A questionnaire

The ICECAP family of questionnaires consists of ICECAP-
A for adults, ICECAP-O for elderly above 65�years of age, 
and the ICECAP-SCM for end-of-life treatment. They were 
all designed to measure a particular set of capabilities related 
to the ability to achieve valuable functionings in life. The 
ICECAP-A represents the only attempt so far to develop a 
generic capability instrument that can be used for economic 
evaluation across a broad range of patient groups and the 
general population. It is a self-completion questionnaire 
developed using qualitative methods [15], designed to cap-
ture capability across “ve attributes of life, each of which 
has four levels ranging from the full capability (level 4) to 
no capability (level 1). The “ve attributes were identi“ed 
through in-depth qualitative interviews identifying capabili-
ties that are important to people. The “ve attributes cover an 
individual•s capability and freedom to have stability, attach-
ment, autonomy, achievement, and enjoyment in their life 
[1]. Stability refers to the ability to feel settled and secure, 
attachment to the ability to have love, friendship, and sup-
port, autonomy to the ability to be independent, and achieve-
ment to an individual•s ability to achieve and progress, to 
move forward in life; enjoyment refers to people•s ability to 
have enjoyment and pleasure [1, 14].

The ICECAP-A attributes can be turned into a prefer-
ence-based index score using a best…worst scaling (BWS) 
approach, which is a multiattribute approach to measure 
preferences [16, 17]. It was used in a UK study based on 
413 randomly sampled individuals. Respondents were 
interviewed and presented with a set of hypothetical sce-
narios with di�erent best…worst options representing all “ve 
attributes of the ICECAP-A. Respondents were then asked to 
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choose within each pro“le which attribute is best and which 
is worst given the hypothetical scenario. The estimated capa-
bility values are then a function of the choice frequencies. 
The study shows that all “ve attributes are of importance, 
especially the values for stability and attachment, which 
are somewhat stronger than the other three. The individual 
responses are scored on a 0…1 scale (index), and ICECAP-A 
values are anchored to the •no capabilityŽ state, which is the 
zero point with 1 being •full capabilityŽ. A zero index score 
is not anchored as dead as a QALY score is. However, it is 
possible to interpret it in this way; hence, •no capabilitiesŽ 
provide a meaningful lower anchor [1, 18].

Method

Translation

The original ICECAP-A questionnaire was translated to 
Danish following modi“ed principles adapted from Bea-
ton et�al., involving a forward…backwards translation and a 
pilot study [19].1 The original ICECAP-A questionnaire was 
translated from its original language English into Danish by 
two di�erent translators with Danish as a native language 
and high level of English skills resulting in two di�erent 
versions, A and B. To assess which of the two versions were 
best suited and to establish face validity, a pilot test was 
undertaken. The purpose was to investigate whether the 
questionnaire on the surface appears to be relevant to the 
respondents, their willingness and ability to answer, and pos-
sible doubts about the meaning of questions. As the ques-
tionnaire is to be used in a rehabilitation centre in a later 
study, the A and B versions were tested on persons in reha-
bilitation. The two respondent groups (10 in group A and 11 
in group B) were generated as a purposive sample, by show-
ing up at the rehabilitation centre in Aalborg and handing 
out the questionnaire randomly to the 21 participants. The 
rehabilitation centre is the place where the ICECAP-ques-
tionnaire subsequently would be used. They were randomly 
given version A or B and asked to comment on phrasing/
wording, possible misunderstanding and misinterpretation of 
the questions, and suggestions for alternative phrasing. The 
corresponding author was present if there were any ques-
tions, but no face-to-face interviews were conducted. After 
this version, we had a reconciliation process where version 
B was selected since it had no remarks on phrasing or word-
ing, but in A, there was doubt about the Danish phrasing for 
independence.

After the pilot test, the Danish version B was back-
translated from Danish to English by two translators. One 
of which was a new translator with English as their native 
language and high level of Danish and one of the transla-
tors from the “rst version with Danish as their native lan-
guage. The back-translation resulted in two di�erent ver-
sions C and D. The authors of this study discussed these 
versions and chose the version that seemed to represent the 
original phrasing most closely. To ensure the Danish version 
re”ected the same meaning as the original English version, 
the ICECAP team at the University of Birmingham gave 
feedback and approved the back-translation. The ICECAP 
team felt that the translation for the attributes •Love, friend-
ship and supportŽ, •Being IndependentŽ, and •Achievement 
and progressŽ were accurate and appropriate in the Danish 
back-translation. The most substantive piece of feedback was 
related to the attribute •feeling settled and secureŽ. The con-
cern was related to the use of the term •thriveŽ. This term 
was changed to •settledŽ in the English back-translation, but 
it did not in”uence the Danish translation since there is only 
one word for this phrasing in Danish. This dialogue resulted 
in the “nal Danish version [20]„available in •Appendix 1Ž.

Data and�participants

Data for the Danish reliability study came from a Web-based 
study conducted by the professional survey agency EPIN-
ION in December 2017 with 800 participants at baseline, 
18�years of age or more. Respondents were recruited among 
EPINION online panel members representing the general 
Danish population. Respondents self-completed the elec-
tronic ICECAP-A questionnaire on two occasions, 2 weeks 
apart. This interval is believed to be long enough for the 
respondents not to remember their previous answer and short 
enough to not expect a real change in their quality of life 
and general health [21]. EPINION requested the respond-
ents provide sociodemographic information, age, sex, educa-
tion, annual income, and region of residence. Education was 
de“ned in three levels according to the International Stand-
ard Classi“cation of Education (ISCED). The annual tax-
able income was prede“ned by EPINION and divided into 
six categories ranging from 26,810 euro to 67,027 euro and 
a •no replyŽ category. To the ICECAP-A, Danish version 
was added a self-rated health question, •How is your overall 
healthŽ from Short Form 36 (SF36) on a 1…5 scale, where 
one is excellent, and “ve is bad. Furthermore, the respond-
ents in the 2-week follow-up questionnaire were asked 
•Has your health changed over the past 2 weeks? yes/noŽ. 
Respondents with a change in health status were excluded 
from further analysis because this could have an in”uence 
on the answers but have no relation to the reliability of the 
questions. A 100% reliable answer to a question was de“ned 
as giving the same answer at baseline and follow-up [21].

1 The corresponding author obtained permission to translate and use 
ICECAP-A into the Danish version by the ICECAP team, University 
of Birmingham.
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Statistics

Test…retest reliability of responses was analysed both for the 
index score as a whole and for the individual items.

The ICECAP-A scores were computed using the British 
index scores of the original ICECAP-A based on the algo-
rithm for calculating the index score provided by the ICE-
CAP team. We examine the relative reliability of the index 
score as a whole with the intra-class correlation coe�cient 
(ICC). ICC was calculated using a two-way mixed model 
between baseline and the 2-week follow-up. We choose this 
model because there are multiple scores from the same rater, 
and the data are continuous [22]. To examine the absolute 
reliability, we calculated and presented a Bland…Altman plot 
with bias and upper and lower limits of agreement (LoA). 
We calculated the di�erence in the index score from base-
line to follow-up for each respondent and the 95% LoA of 
the mean di�erence for the whole group. The 95% LoA was 
estimated by the mean di�erence ± 1.96 standard deviations 
of the di�erences. As recommended by Bland and Altman 
[23], 95% of the di�erences between measurements at base-
line and follow-up are expected to lie within the LoA. This 
di�erence is visualised in the Bland…Altman plot, where the 
individual di�erences are plotted against the mean of the 
baseline to follow-up [23].

To calculate the individual item consistency, we used 
the linear weighted kappa statistic because the data are cat-
egorical with more than three ordered categories [24]. The 
kappa coe�cient is a chance-adjusted agreement coe�cient, 
and the weighted version accounts for the fact that incon-
sistent responses could vary in their level of inconsistency. 
Kappa can take any value from Š 1 to + 1, where negative 
values indicate that the observed agreement is less than the 
expected from chance alone, the value of 0 indicates exact 
chance agreement, and positive values indicate that the 
observed agreement is higher than expected from chance. 
Values ranging from 0.41 to 0.60 are considered moderate, 
values from 0.61 to 0.80 indicate substantial agreement, and 
values from 0.81 to 1 stand for almost perfect agreement 
[21, 25]. The ICC estimates, their 95% con“dent intervals, 
and the weighted kappa coe�cients were calculated using 
STATA 14.1.

Logistic regression was used to study the effect of 
the sociodemographic characteristics with inconsistent 
responses as the dependent binary variable. The binary vari-
able for inconsistency between the answers from baseline to 
follow-up was a yes/no variable with zero indicating con-
sistency and one if inconsistent. The variable was created 
for both the overall index score and each of the ICECAP-A 
attributes. The independent variables were age, sex, educa-
tion [26], income, and region of residence at baseline.

Results

Eight hundred and four individuals were invited and par-
ticipated in the “rst round of the reliability test…retest in 
December 2017, and out of these, 397 completed both the 
baseline and follow-up questionnaire 2 weeks later. During 
the 2-week follow-up, 65 respondents (16%) reported that 
their health had changed in the past 2 weeks and therefore 
were excluded from further analysis. As a result, the sam-
ple size used in the analysis is 332 individuals. The study 
population was broadly representative regarding sex, age, 
region of residence, and self-rated health when compared 
to national statistics„available on request.

Most of the respondents were men (55%) and had a high 
level of education, there was an even distribution concern-
ing income, and 30% of the respondents were resident in 
the Capital Region of Denmark. Most of the respondents 
reported •goodŽ or •very goodŽ self-rated health at base-
line, Table�1. After 2 weeks, 105 (31.6%) respondents rated 
self-rated health di�erently at follow-up compared to the 
baseline, most of whom only changed one level, Table�2. 
Inconsistency concerning the ICECAP-A questions was 
evenly distributed in all “ve questions with a frequency of 
24.6…30.7%, Table�2. A total of 82 individuals (24.6%) had 
no inconsistency in any of the questions, but the remain-
ing 250 had 462 inconsistent answers divided between all 
“ve ICECAP-A attributes. Fifteen (4.5%) of the respondents 
made a change resulting in an answer two levels higher or 
lower than the “rst answer. The baseline mean ICECAP-A 
index score was 0.84, with the follow-up index score of 0.83 
(Fig.�1), representing 79 di�erent capability states at base-
line and 83 at follow-up. The frequencies are displayed in 
Table�3 and show that the majority of respondents place their 
answer in the second highest level except for the question 
about enjoyment, where the majority answer in the highest. 
The ceiling e�ect, de“ned as the highest possible score, is 
6%. The mean individual ICC agreement was 0.86 (95% CI 
0.826…0.884) and 0.92 (95% CI 0.905…0.938) for the group 
average representing the relative reliability. Respondents 
with poor and fair general health had an ICECAP-A index 
score of 0.55…0.70, those with good general health had a 
mean score of 0.85, and the respondents with very good 
or excellent had a mean score between 0.894 and 0.896. 
The absolute reliability resulted in a Bland…Altman plot 
(Fig.�2); the upper and lower LoA were 0.164 and Š 0.151, 
respectively. All except 20 (6%) respondents were within 
the 95% LoA. The Bland…Altman plot indicates that there is 
no systematic errors and no systematic correlation between 
bias and the size of the measure. Moreover, there is no cor-
relation between the di�erences and the measured value. 
The weighted kappa coe�cient ranges from 0.45 to 0.65 
in agreement for the ICECAP-A items, 45…65% of the way 
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between random and perfect agreement (Table�4). When 
the inconsistent answers concerning self-rated health 
were excluded, the weighted kappa coe�cient increases to 
0.48…0.68.

A logistic regression model was used to investigate if the 
inconsistency between baseline and follow-up index scores 
and inconsistency for each ICECAP-A question di�ered 
according to sociodemographic characteristics as sex, age, 
education, income, and region of residence. The base case 
(based on highest frequency) is male of mean age, a high 
education level, an income of more than 67,027 Euro (�), 
and lives in the Capital Region of Denmark. For the overall 
index score, no signi“cant association was found between 
the inconsistency in the score and the sociodemographic 
characteristics. Concerning the individual items, a signi“-
cant association between inconsistency and attachment, 
autonomy, achievement, and enjoyment were found. For 
attachment, the odds of being inconsistent were 2.79 times 
higher if the respondent had an income of 26,811…40,215 
� ( p value 0.01). Concerning autonomy, low education was 
associated with 2.49 higher odds (p value 0.02); however, 
having an income of 26,811…40,215 � and 40,216…53,621 
� was associated with signi“cantly lower odds (p value 
0.02 and 0.05, respectively) Achievement was associated 
with signi“cantly lower odds for those with medium educa-
tion (p value 0.03), and for enjoyment, low education was 
signi“cantly associated with inconsistency (p value 0.03) 
(Table�5).

Table 1  Baseline characteristics and self-rated health state

Baseline characteristics (n = 332) Mean/frequency (%)

Age 57 (SD 13.19)

Sex

�Male 182 (55)

�Female 150 (45)

Education

�Low (< 11�years) 25 (7.53)

�Medium 129 (38.86)

�High 178 (53.61)

Annual taxable (�)

�26,810 47 (14)

�26,811…40,215 66 (20)

�40,216…53,621 56 (17)

�53,622…67,026 51 (15)

�67,027+ 67 (21)

�No reply 45 (13)

Region

�Capital Region of Denmark 100 (30)

�Region Zealand 58 (18)

�Region of Southern Denmark 79 (24)

�Central Denmark Region 62 (18)

�The North Denmark Region 33 (10)

Self-rated health

�Excellent 26 (7)

�Very good 115 (34)

�Good 135 (41)

�Fair 53 (16)

�Poor 3 (0.9)

Table 2  Frequency of inconsistent answers in self-rated health and in each of the “ve ICECAP-A attributes

Number of inconsistent answers (%)

Self-rated health 105 (31.6)

ICECAP-A Stability Attachment Autonomy Achievement Enjoyment

82 (24.6) 92 (27.7) 102 (30.7) 88 (26.5) 98 (29.5)
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Fig. 1  Distribution of ICECAP-A index scores at baseline and follow-up (n = 332)
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Discussion

In this study, the test…retest reliability of the ICECAP-A 
capability measure for the general adult Danish population 

was investigated. We found that the reliability test of 
the ICECAP-A indicated that the index score has good 
test…retest reliability in terms of ICC (0.86) and moderate 
agreement for each item (45…65%), using the weighted 

Table 3  The frequency of 
ICECAP-A answers at baseline 
and follow-up

Frequency at base-
line (%)

Frequency at 
follow-up (%)

Stability

�I am able to feel settled and secure in all areas of my life 111 (33.4) 97 (29.2)

�I am able to feel settled and secure in many areas of my life 192 (57.8) 205 (61.7)

�I am able to feel settled and secure in a few areas of my life 25 (7.5) 27 (8.1)

�I am unable to feel settled and secure in any areas of my life 4 (1.2) 3 (1.0)

Attachment

�I can have a lot of love, friendship and support 117 (35.2) 118 (35.5)

�I can have quite a lot of love, friendship and support 152 (45.8) 150 (45.2)

�I can have a little love, friendship and support 52 (15.7) 53 (16.0)

�I cannot have any love, friendship and support 11 (3.3) 11 (3.3)

Autonomy

�I am able to be completely independent 120 (36.1) 108 (32.5)

�I am able to be independent in many things 193 (58.1) 200 (60.2)

�I am able to be independent in a few things 17 (5.1) 20 (6.1)

�I am unable to be at all independent 2 (0.6) 4 (1.2)

Achievement

�I can achieve and progress in all aspects of my life 60 (18.1) 61 (18.4)

�I can achieve and progress in many aspects of my life 212 (63.8) 206 (62.0)

�I can achieve and progress in a few aspects of my life 57 (17.2) 60 (18.1)

�I cannot achieve and progress in any aspects of my life 3 (0.9) 5 (1.5)

Enjoyment

�I can have a lot of enjoyment and pleasure 154 (46.4) 157 (47.3)

�I can have quite a lot of enjoyment and pleasure 137 (41.3) 130 (39.2)

�I can have a little enjoyment and pleasure 37 (11.1) 40 (12.0)

�I cannot have any enjoyment and pleasure 4 (1.2) 5 (1.5)

Fig. 2  Bland…Altman plot 
between test and retest. The red 
lines represent upper and lower 
LoA, and the blue line is the 
bias, representing the mean of 
di�erences
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kappa. The moderate agreement could be explained by the 
respondents de“ned as outliers in the Bland…Altman plot. 
Outliers were the respondents that changed their answers 
more than one level, for example, answered a level 4 at 

baseline but a level 2 at follow-up. These changes result 
in lower kappa coe�cients because of the use of weighted 
kappa statistics. The use of ICC, a Bland…Altman plot, 
and weighted kappa statistics provided di�erent evidence 
about the test…retest reliability of ICECAP-A, which gave 
a better picture of its reliability.

This study managed to enrol more respondents than the 
original ICECAP-A reliability study by Al-Janabi et�al. [26]. 
The Al-Janabi study was based on 237 individuals, answer-
ing both ICECAP-A and the European Quality of Life 5 
Dimensions (EQ-5D) and resulted in a baseline index score 
of 0.78 and 0.80, respectively, slightly lower than our study. 
The study by Al-Janabi et�al. showed that there were 84% 
inconsistent responses concerning the ICECAP-A measure, 
and for the EQ-5D, there were 38% inconsistent responses. 
The authors point out that this may be explained by the vast 
di�erence in the number of capability and health states (82 

Table 4  Kappa statistic of the ICECAP-A attributes

ICECAP-A Kappa statistics

Agreement 
(%)

Expected 
agreement 
(%)

Weighted 
kappa (�)

Standard 
error

Stability 91.37 79.54 0.578 0.042

Attachment 90.56 72.31 0.659 0.039

Autonomy 89.26 80.31 0.455 0.044

Achievement 90.96 79.08 0.568 0.038

Enjoyment 89.96 74.99 0.599 0.042

Table 5  Logistic regression results of odds for inconsistency de“ned as a binary yes/no variable for the index score and all “ve ICECAP-A 
attributes

a According to International Standard Classi“cation of Education (ISCED). Statistically signi“cant with p values < 0.05 are indicated in bold

Odds ratio

ICECAP-A index 
score

Stability Attachment Autonomy Achievement Enjoyment

Age 1.00 1.00 1.01 0.99 1.01 0.98

Sex

�Male 1 1 1 1 1 1

�Female 0.94 1.09 1.17 0.67 1.09 0.86

Educationa

�Low 1.92 2.03 0.55 2.49 1.02 2.82

�Medium 0.92 0.93 0.87 1.60 0.54 1.01

�High 1 1 1 1 1 1

Annual taxable (�)

�Under 26,810 0.65 0.66 1.49 0.62 1.60 0.59

�26,811…�40,215 1.13 1.23 2.79 0.39 0.78 0.93

�40,216 53,621 1.17 0.45 1.26 0.44 0.70 1.30

�53,622…67,026 2.17 0.92 1.40 0.79 1.09 1.43

�67,027+ 1 1 1 1 1 1

�No reply 0.60 1.04 1.88 0.54 0.75 0.69

Region

�Capital Region of Denmark 1 1 1 1 1 1

�Region Zealand 1.34 0.77 1.72 1.16 0.95 1.40

�Region of Southern Denmark 1.18 1.50 1.48 1.55 0.67 1.13

�Central Denmark Region 0.85 0.77 1.79 0.79 0.70 1.22

�The North Denmark Region 0.72 1.09 0.62 0.71 1.17 0.63

�Self-rated health 1.60 1.21 1.33 1.26 1.11 0.90
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and 25, respectively) partly because the ceiling e�ect is less 
likely in ICECAP-A (3% vs. 35%) and the fact that ICECAP-
A has four response categories versus EQ-5D-3L•s three lev-
els. This was similar in our study, where 75% of the respond-
ents had one or more inconsistent answers, and 6% selected 
the top state of the ICECAP-A at baseline. The frequency 
of inconsistency occurs across all the ICECAP-A questions. 
The inconsistency concerning question one and two have 
similar inconsistency rates as the study by Al-Janabi et�al. 
[26]. Our study, however, had relatively higher inconsist-
ency in the remaining three questions: 26…30% compared 
to 2…13% in the study by Al-Janabi et�al. [26]. The incon-
sistency in our study may be explained by the di�erences in 
self-rated health. The respondents were asked if their health 
had changed within the last 2 weeks, and they were asked to 
self-rate their health. However, some of the respondents who 
tick •no• to any changes in health, within the last 2 weeks 
had changes in their self-rated health (31.6%). Were the 
inconsistent answers concerning self-rated health excluded, 
the weighted kappa coe�cient increases to 0.48…0.68. How-
ever, the respondents may have had a change in their well-
being between baseline and follow-up which could explain 
the inconsistency and therefore not directly related to the 
reliability of the Danish version of the ICECAP-A.

The present study is limited because the respondents were 
only asked if their health had changed during the 2 weeks. 
They should have been asked if their health or their well-
being had changed. This means that we do not know if any 
other changes in the respondent•s life, for example, well-
being, which has resulted in possible inconsistency at fol-
low-up. Another limitation is the overweight of respondents 
with •goodŽ or •very goodŽ health (75%). This may indicate 
better agreement due to less variability in good health sta-
tus, and not related to the reliability of the questionnaire. 
However, the general health status is representative of the 
general population, and in order to capture this issue, fur-
ther research into the correlation between lower state health 
states and variability is needed. The study could also be lim-
ited, not by the number of respondents, but by the fact that 
the 332 respondents were from a panel that could result in 
biased answers and underrepresentation compared with the 
general population since some groups could be more willing 
to participate than others. There was an overrepresentation 
of respondents with a low level of education and low income 

compared to the general population. Reminders could have 
been sent out and could have resulted in a larger and repre-
sentative sample. However, the time perspective was impor-
tant. The optimum solution would have been a representative 
sample drawn by Statistic Denmark. The EPINION agency 
assures that they are aware of the limitation with panels and 
attempts to counter this by using intelligent targeting and 
invitation systems to ensure representativity along with a 
weighting system. The system is also designed to reinvite 
under-represented participants based on age, sex, educa-
tion, occupation, and region of residence. Methodologically, 
the study is limited by the fact that one of the translators 
translated on both the forward and the backwards transla-
tion. According to the guidelines [19], it is preferable to use 
translators with no prior knowledge of the original question-
naire and any of the translations. However, the translations 
here have been widely discussed and pilot-tested. Hence, 
this limitation is believed to not in”uence the “nal results 
in this study. Lastly, a methodological limitation is the lack 
of using qualitative methods in the pilot test. Face-to-face 
interviews would have provided to buttress both reliability 
and face validity.

The logistic regression analysis showed no association 
between sociodemographic characteristics and inconsist-
ency in the overall index score. However, there were sig-
ni“cant results for the individual questions, but no consistent 
patterns of signi“cant sociodemographic di�erences were 
found. The study by Al-Janabi et�al. likewise found no asso-
ciation between inconsistency and age, sex, or education 
[26]. It is debatable if income is a relevant parameter to 
in”uence one•s reliability, but in this study, it was assumed 
to have a possible impact in the same sense as education 
level. However, income did not show clear patterns across 
respondents.

The purpose of the ICECAP-A is to have a valid prefer-
ence-based instrument to use in health economic evaluations 
that go beyond the QALY health instrument. However, no 
health economic evaluations with ICECAP-A as the sole 
outcome measure has been identi“ed. The reason may be 
that ICECAP-A is relatively new, and only a few registered, 
validated, and reliable translations exist [20]. According 
to Flynn et�al., ICECAP-A is being used in clinical studies 
across the UK, the USA, Australia, and New Zealand, indi-
cating international interest for a well-being measurement 
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[18]. Were ICECAP-A to be used alongside HrQoL instru-
ments, the potential implication of double counting must be 
considered, hence the possible overlap described by Engel 
et�al. [27] who investigated the overlap between ICECAP-A 
and “ve preference-based HrQoL instruments. They con-
clude that ICECAP-A provides additional complementary 
information and has a certain overlap with the Assessment 
of Quality of Life 8-dimension (AQoL-8D) questionnaire 
[27]. ICECAP-A might stand alone as a broader well-being 
instrument without leading to false claims, but the same 
broad information to some degree could potentially be cap-
tured by the AQoL-8D. However, the two instruments are 
not interchangeable.

The sensitivity of QALYs to broader non-health out-
comes is being questioned [1, 28], but so is the capability 
approach and the di�erent attempts to measure well-being 
[29]. The capability approach, in general, has been criti-
cised for endorsing one particular conception of a good 
life, for emphasising choice rather than welfare, and for 
being too individualistic [4]. In a commentary by Karimi 
et�al. [29], the capability-based questionnaires are criti-
cally reviewed. It is argued that the questionnaires• ques-
tions may be inaccurate in descriptions of the individual•s 
exact capability set. Karimi et�al. believe that the measured 
capability sets represent only that one combination, lack-
ing the value of choice and that one combination may not 
be achievable, they may be answering unrealistic hence 
the questioning technic •I am able toƒŽ. Also, the values 
are being questioned as inadequate since it is not consid-
ered as a set. Karimi et�al. suggest that the capability set 
should be measured more indirectly [29]. When thinking 
of one•s capabilities, individuals might vary in their time 
frame and their relevant limitations when identifying their 
capability set. This could be a limitation for any question-
naire because questionnaires usually endorse one particu-
lar concept and are answered in relation to the time frame 
one has in mind at that particular moment and re”ect that 
one speci“c state. If all of the HrQoL and capability meas-
urements want to re”ect QoL, then all of them represent 
that one combination„the combinations of the questions 
asked.

Had the ICECAP-A been developed in Denmark, the “ve 
attributes might have been di�erent, since stability, attach-
ment, autonomy, achievement, and enjoyment may not be 
the “ve most important areas for the Danes• understand-
ing of well-being [30]. However, the use of validated ques-
tionnaires is preferable to self-developed Danish versions 
of measurement for capabilities and well-being. In future 
research, the internal reliability and validity of the Danish 
ICECAP-A version should be investigated to gain more 
knowledge of its application in Danish interventions, as a 
Danish value-set should be a consideration.

Conclusion

The Danish version showed satisfactory test…retest reliability 
for both the index score agreement and the individual item 
consistency and hence is a reliable measure to be used in a 
Danish context and future health economic evaluations. The 
investigation of responsiveness and construct validity is an 
essential task in future work.
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Appendix�1

Spørgeskema omhandlende din livskvalitet

Marker hvilke udsagn, der bedst beskriver din generelle livskvalitet på nuværende �dspunkt, ved at sæ�e ÉT kryds (X) i ÉN kasse for 
hvert spørgsmål.

1. Tryghed og trivsel
Jeg er i stand �l at føle tryghed og kan trives i alle dele af mit liv 
Jeg er i stand �l at føle tryghed og kan trives i store dele af mit liv 
Jeg er i stand �l at føle tryghed og kan trives i få dele af mit liv 
Jeg er ikke i stand �l at føle tryghed og kan ikketrives i nogen dele af mit liv 

2. Kærlighed, venskab og opbakning
Jeg har mulighed for at opnå al den kærlighed, venskab og opbakning jeg vil 
Jeg har mulighed for at opnå megetaf den kærlighed, venskab og opbakning jeg vil 
Jeg har mulighed for at opnå lidt af den kærlighed, venskab og opbakning jeg vil 
Jeg har slet ikke mulighed for at opnå den kærlighed, venskab og opbakning jeg vil 

3. Selvstændighed
Jeg har mulighed for at være fuldstændigselvstændig i mit liv
Jeg har mulighed for at være selvstændig i mangesitua�oner i mit liv
Jeg har mulighed for at være selvstændig i få situa�oner i mit liv
Jeg har slet ikke mulighed for at være selvstændig i mit liv
4. Præsta�on og udvikling
Jeg kan præstere og udvikle mig i alle dele af mit liv
Jeg kan præstere og udvikle mig i mangedele af mit liv
Jeg kan præstere og udvikle mig i få dele af mit liv
Jeg kanhverkenpræstere eller udvikle noget i mit liv

5. Glæde og �lfredss�llelse
Jeg har mulighed for at opnå megetglæde og �lfredss�llelse  
Jeg har mulighed for at opnå en del glæde og �lfredss�llelse
Jeg har mulighed for at opnå lidt glæde og �lfredss�llelse  
Jeg har slet ikkemulighed for at opnå glæde eller �lfredss�llelse  
Kontroller, at du kun har sat ÉT kryds for hvert af de fem spørgsmål
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Abstract 
Purpose: This study aimed to provide the first assessment of construct validity of ICECAP-A in patients with 
cardiovascular disease, chronic obstructive pulmonary disease and diabetes, and to assess the responsiveness of the 
measure in this group. Method: Data were provided from patients attending rehabilitation in the municipality of Aalborg, 
Denmark, from March 2018 to March 2019. Patients answered a questionnaire from the healthcare centre and the 
ICECAP-A at baseline and 12 weeks follow-up. To assess construct validity, a priori hypotheses were developed. Based 
on these hypotheses, associations between sociodemographic characteristics, ‘general health’, a freedom dimension, and 
ICECAP-A were analysed through chi-squared tests and Spearman rank correlations for categorical and ordinal variables, 
respectively. To investigate responsiveness, the anchor-based method was used. Patients were divided into improved, 
worsened or no change, based on changes between baseline and follow-up on the anchor measures (‘general health’ and 
‘freedom’). To quantify responsiveness, both the weighted and un-weighted ICECAP-A scores’ effect sizes, standardised 
response means and t-tests were used. Findings were explored across different age groups. Result: Of all the hypothesised 
associations, 16 of 26 (62%) were in the expected direction. The expected relationships were found between ICECAP-A 
scores and general health and freedom to do things. ICECAP-A was responsive in terms of capturing the effects on general 
health and the freedom to do things. Differences were found across age groups, with greater responsiveness to change in 
those aged under 65 years. The item-by-item analysis showed that capability was mainly driven by stability and autonomy. 
Conclusion: This study has shown that the Danish ICECAP-A is a valid and responsive measure of the effects of an 
exercise and education-based rehabilitation programme.  
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Background  

The ICECAP-A is a measure of wellbeing with a theoretical basis in Amartya Sen’s work. The capability approach 

assesses wellbeing in terms of individual ‘functionings’ and ‘capabilities’. Functionings refer to the things an individual 

‘is’ or ‘does’, ranging from fundamental aspects of life such as ‘being healthy’ to more complex aspects such as ‘having 

self-respect’. Capabilities represent an individual’s freedom to carry out functionings. This is important, because a person 

may be able to function in a particular way, but may choose not to utilise that functioning [1–3]. 

The ICECAP-A conceptualises wellbeing as the capability of an individual to achieve valuable functionings. ICECAP-A 

has five attributes: stability, attachment, autonomy, achievement and enjoyment [4]. The initial aim of the ICECAP 

instruments was to develop a broad measure of quality of life (QoL) for use in economic evaluation [4]. Several other 

capability measures have been developed, such as the OxCAP and ASCOT [5–7]. However, the ICECAP measures are 

distinct as they provide a generic measure of capability wellbeing for use in the economic evaluation of interventions in 

areas such as health and social care, where a broader aim like empowerment is to be explored [4, 8].  

Some evidence is available on the reliability [9–11], content validity [12], construct validity [13–15] and responsiveness 

of the ICECAP-A measure [14, 16] in various populations, but so far, most evidence relates to the original UK version. 

In the Danish context, only one reliability study of the ICECAP-A in the general population exists [11]. This study aims 

to provide the first assessment of construct validity in patients with cardiovascular disease (CVD), chronic obstructive 

pulmonary disease (COPD) and diabetes, and to assess the responsiveness of the ICECAP-A for this group in a Danish 

municipal rehabilitation setting.  

Method 
Data collection and setting 

Data were collected on a routine basis from patients attending rehabilitation in the municipality of Aalborg from March 

2018 to April 2019. Patients were referred by their general practitioner or the hospital to the rehabilitation programme 

after an acute event necessitating a hospital stay related to their CVD, COPD or diabetes. Sociodemographic 

characteristics included age, gender (female or male), cohabitation (binary), education (defined in three levels according 

to the International Standard Classification of Education (ISCED): low <11 years of schooling, medium 11–16 years of 

schooling, high >16 years of schooling) and socioeconomic status (employed, unemployed or other benefits, or retired). 

All attending patients were asked to complete a questionnaire developed by the healthcare centre (the Aalborg 

questionnaire, available on request) and the ICECAP-A questionnaire at baseline and 12 weeks follow-up after the 

completion of the rehabilitation programme. It was the patient’s choice as to whether they wished to complete the 

questionnaire on each occasion.  

Municipal rehabilitation  

In Denmark, the 98 municipalities offer rehabilitation programmes to chronically ill patients with, for example, CVD, 

COPD, and/or diabetes. The programmes are situated at the healthcare centre in Aalborg and at times in ‘satellite’ centres 

in varied locations across the municipality. The programmes provide exercise and education to groups of varying size. 
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The exercise sessions take place one to two times a week and are of low to moderate intensity. The education component 

covers knowledge of the disease; dietary advice; the importance of physical activity, smoking cessation and medicine 

consumption; and goals and motivation. The programmes usually commence within a few weeks after discharge from the 

hospital and continue for 8–12 weeks [17]. They are not offered routinely to chronically ill persons. 

Measuring rehabilitation outcomes 

The municipality of Aalborg, Denmark, decided in 2018 to develop a self-completion questionnaire to evaluate their 

rehabilitation programme. The full questionnaire consists of 33 questions, including background information of gender, 

employment status, education level and cohabitation. Additional questions concerning training level and satisfaction with 

the program were collected at follow-up. The healthcare centre uses six of the questions to interpret and evaluate the 

rehabilitation programmes: (1) ‘general health’, (2) ‘improvement of quality of life’, (3) ‘feeling fit to do the things I want 

to’, (4) ‘better at handling everyday life after programme’, (5) ‘know how to sustain health in the future’ and (6) ‘able to 

be more physically active after programme’. Questions 1 and 3 were the only questions asked at both baseline and follow-

up; the rest were only asked at follow-up. Questions 1–5 have four to five possible response categories (where higher 

scores indicate greater levels of general health, for example). Question 6 had a binary response option (yes or no).  

Construct validity 

Construct validity is the degree to which an instrument (such as a questionnaire) measures what it is hypothesised to be 

measuring. It can be assessed by considering the degree to which expected relationships between a measure and other 

factors are confirmed [18, 19]. Best-practice guidance on psychometric analyses highlights the importance of a priori 

statement of hypotheses on the anticipated relationship between the constructs explored [20]. Drawing on Sen’s 

theoretical framework for the establishment of capabilities, capability can be limited by reduced socioeconomic status 

and improved by good circumstances [3]. For the assessment of construct validity, a priori hypotheses were developed 

based on existing evidence about the ICECAP measures in other contexts [13, 14]. Table 1 indicates the expected direction 

between the five attributes of ICECAP-A, and indicators of socioeconomic status, general health and freedom in terms of 

‘feeling fit to do the things I want to’ included in the Aalborg questionnaire.  

 
Table 1 Hypothesised positive relationships between ICECAP-A attributes and the Aalborg questionnaire 

 ICECAP-A Stability Attachment Autonomy Achievement Enjoyment Total score 
General health +  + + + + 
‘Feeling fit to do the things I want to’ + + + + + + 
Employment + + + + + + 

Education level +  + +  + 
Cohabitation + +  + + + 

 

The interpretation of Table 1 is as follows. The stability attribute is initially expressed as being able to feel settled and 

secure, and relates to the absence of significant changes in life and stress. It is therefore hypothesised that significant 

negative life changes were likely to be associated with reduced capability (such as changes in general health). The validity 

study by Al-Janabi et al. found that, among other factors, employment, education and relationship status were associated 

with stability in a positive direction [13]. Therefore, this study expected an association between stability and employment, 

education and cohabitation in a positive direction, despite the different definitions of relationship status and education 
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level. The attachment attribute is stated in terms of being able to have love, friendship and support, and relates to the 

ability to interact with others and have good relationships. Al-Janabi et al. found an positive association between 

attachment, employment and relationship status [13]. This study therefore anticipated finding an association between 

attachment, employment and cohabitation in a positive direction. The autonomy attribute is defined as being able to be 

independent and relates to looking after oneself and making one’s own decisions. Previously, positive associations 

between autonomy and employment and education have been found [13]. It was therefore anticipated that higher 

capability level for autonomy would be associated with higher level of employment and education in this study. The 

achievement attribute is defined as being able to achieve and progress, and reflects individuals’ abilities to move forward 

and achieve their goals. Previously, positive associations between achievement and employment, education and 

relationship status have been found [13]. It was therefore anticipated that capability for achievement would be associated 

with employment, education and cohabitation in a positive direction in this study. The enjoyment attribute is defined as 

being able to have enjoyment and pleasure in life. It reflects opportunities for the small pleasures in life, as well as things 

that are perceived to be enjoyable or exciting. As such, an association with employment and cohabitation was anticipated 

in a positive direction [13].  

The ICECAP-A measure was developed to measure the effectiveness of health and social care interventions. The degree 

of variation in health and healthcare usage is reflected in individuals’ capabilities, and therefore is essential and of interest, 

because poor health and disabilities affect one's capabilities [4, 13]. Previous studies concerning ICECAP-A have found 

that impairments to physical health reduce the capability for stability, autonomy, achievement and enjoyment [13, 21]. 

Therefore, this study anticipated an association between general health and stability, autonomy, achievement and 

enjoyment. Here, it was anticipated that the question focusing on general health would be interpreted by participants as a 

question about physical health only, given the reasons that they were accessing the service, and thus would not be 

associated with attachment. ‘Feeling fit to do the things I want to’ was hypothesised to be associated with all five attributes 

of the ICECAP-A, and high levels of capability were anticipated to relate to a high level of this question of freedom. This 

hypothesis is based on the findings by Al-Janabi et al. where a similar question was asked, ‘I can do the things in life I 

want to do’, and an association was found with all attributes [13].  

Statistical analysis 

Based on these hypotheses (Table 1), associations between selected variables and the ICECAP-A attributes at baseline 

were analysed using chi-squared tests for categorical variables and Spearman rank correlation for ordinal variables. A 

correlation was considered strong if the coefficient was higher than 0.5, moderate if the coefficient was between 0.3 and 

0.5, and weak if the coefficient was below 0.3 [22].  

Responsiveness 

Outcome measures being able to detect meaningful changes is central to their usefulness in health and social care 

interventions. Two core ideas in the assessment of evaluative instruments are sensitivity to change and responsiveness. 

Sensitivity to change refers to the ability of instruments to measure change statistically. Responsiveness addresses the 

detection of the clinically relevant change [18, 23]. 

To assess responsiveness, some criterion is needed to ascertain where patients have changed over time. The two main 

methods for assessing responsiveness are the distribution- and anchor-based approaches. The distribution-based method 
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uses the effect size of the difference between groups to measure variability, standard response means, standard error of 

measurement and responsive statistics. The anchor-based method is sample-independent and examines the relationship 

with an anchor, such as a QoL measure, to explain the meaning of a particular degree of change [24]. The anchors can 

either be cross-sectional or longitudinal. An anchor-based analysis aims to assess whether scores on the target measure 

change in an anticipated way, as indicated by changes in the scores on the anchor [25]. Distribution methods alone do not 

provide information about the clinical relevance of the observed change. Therefore, this study assessed responsiveness, 

using anchor-based methods to investigate the association between change over time in the ICECAP-A scores and change 

over time in the anchors. An exploratory analysis of the correlation between the change scores of longitudinal outcome 

measures was used to support the choice of anchors for this study.  

Using Cohen's rule, correlations were considered strong when the coefficients were >0.50, moderate when �•0.30, and 

weak when <0.30. Therefore, 0.30 was used as a correlation threshold to define an at least moderate association between 

an anchor and outcome measure change score [26]. General health and ‘feeling fit to do the things I want to’ were the 

only two questions for which there were longitudinal data, but they were only used if they reached a threshold of baseline 

correlation of 0.3 (at least moderate correlation). For appropriate anchors, patients were divided into three groups 

depending on the changes in scores in general health and ‘feeling fit to do the things I want to’: (1) those who had 

worsened between baseline and follow-up scores, (2) those who had improved between baseline and follow-up scores, 

and (3) those with no change in scores between baseline and follow-up.  

When assessing the responsiveness of a weighted measures such as ICECAP-A [8], consideration needs to be given 

independently to both the descriptive system [4] and the value weighting of the descriptive system. It is essential that the 

descriptive system can detect a change in a construct for the weighted measure to reflect meaningful change. If the analysis 

only uses the weighted tariffs scores, a misleading conclusion could be made, that is, a conclusion whereby the measure 

is thought not to be responsive, when, in fact, the descriptive system of the measure shows change, but the value 

weightings suggest that these changes are not highly valued [27]. The weighted tariffs scores are also reflective of the UK 

population and not those of the Danish public. Therefore, for each anchor, two analyses are presented: (1) an analysis of 

the ‘un-weighted’ descriptive system of the ICECAP-A and (2) an analysis of the ‘weighted tariff scores’. For the un-

weighted and weighted analysis, change was calculated in groups that improved and worsened. Un-weighted scores were 

calculated by summing ICECAP-A item response levels, with four indicating full capability on an item and one indicating 

no capability on an item. The weighted tariff scores were calculated using the UK general population tariff from Flynn et 

al. [28]. Findings were explored across different age groups (<65 versus �•65 years of age). 

Responsiveness of the ICECAP-A scores was assessed using the Cohen’s effect size (ES) and standardised response mean 

(SRM). Additionally, a paired t-test was applied to test the null hypothesis, that no change in the response means between 

baseline and follow-up had occurred. These indices were calculated separately for patients who reported improved, 

worsened or no change in the anchors [18, 26]. The effect size was calculated by dividing the mean difference between 

baseline and follow-up scores by the standard deviation (SD) of baseline scores; SRM was calculated by dividing the 

mean score change (follow-up minus baseline) by the standard deviation of the change [25]. For all indices, a value of 

<0.2 was considered small, 0.2-0.5 moderate and  >0.5 large responsiveness [26]. The range of the un-weighted score 

was 16 (5–20), and for the weighted, the tariff scores were 1 (0–1) with higher scores on both representing higher 
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capability. Age differences in responsiveness were investigated by subgroup analysis using a group <65 years of age and 

a group �•65 years of age. 

To assess the responsiveness of the individual ICECAP-A items, a response profile (frequency of participants answering 

each level for each item, at baseline and follow-up) was completed for the two anchors. Change in response profiles 

between baseline and follow-up was analysed for each item to indicate which items were the ‘drivers’ of change in the 

overall measure. 

Statistical analysis 

The investigation of construct validity was based on all baseline data. The responsiveness analysis was based on complete 

cases in terms of questionnaire data because of high rates of missing data (78%); hence, imputation was not considered. 

The type of missing was anticipated to be missing completely at random because in all cases the entire questionnaire was 

missing. The reason for the amount of missing is that there was voluntary completion of the questionnaire, both at baseline 

and follow-up. Therefore, complete case analysis was performed for the responsiveness analysis. All analyses were 

carried out in Stata version 15 with a significance level set at 1% and 5%.  

The study was carried out in accordance with the General Data Protection Regulation (2015-509-00007). In accordance 

with the Danish National Committee on Health Research Ethics, this research satisfies the criteria of being ‘questionnaire 

and register-based research excluding human biological material’, and thus was not required to undergo a formal ethics 

procedure [29].  

Results 
A total of 729 patients were registered at baseline as having completed the rehabilitation programme. At baseline, 454 

patients completed the ICECAP-A. Of these, 155 completed the ICECAP-A at follow-up, and this population was used 

in the following analyses. The baseline characteristics for the complete cases and for the whole sample are presented in 

Table 2. More men were included, and just over half were aged over 65 years, with a similar proportion being retired. 

Around two thirds were living with a spouse and approximately half had a medium level of education, with a similar 

number having a low as a high level of education.  
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Table 2 Baseline characteristics 

Characteristics  Category Frequency 
(%) whole 
sample n=729 

Frequency (%) 
included in construct 
validity n=454 

Frequency (%)  
included in 
responsiveness n=155 

Gender      
 Female  305 (42%) 183 (40%) 61 (39%) 
 Male 424 (58%) 271 (60%) 94 (61%) 
Age      
 18–29 4(1%) 2(0.5%) - 
 30–44 31 (4%) 21(4.5%) 6 (4%) 
 45–64 284 (39%) 186(41%) 72 (46%) 
 65+ 410 (56%) 245(54%) 77 (50%) 
Occupation      
 Retired 407 (56%) 242(53%) 84 (54%) 
 Employed 196 (27%) 142(31%) 51 (33%) 
 Unemployed/ 

other benefits 
126 (17%) 70(16%) 20 (13%) 

Education (based on ISCED 
classification)  

    

 Low 193 (26%) 106(23%) 38 (24%) 
 Medium 356 (49%) 222(49%) 63 (41%) 
 High 180 (25%) 126(28%) 54 (35%) 
Cohabiting      
 Cohabiting  483 (66%) 301(34%) 104 (67%) 
 Non-cohabiting 246 (34%) 153(66%) 51 (33%) 
Diagnosis      
 Diabetes 297 (41%) 166(36%) 56 (36%) 
 Cardiovascular  215 (29%) 148(33%) 57 (37%) 
 COPD 217 (30%) 140(31%) 42 (27%) 
     
Baseline scores  Measure range     
Un-weighted score  5–20 16.63 16.63 16.65 
Weighted tariff scores 0–1 0.87 0.87 0.88 
General health 1–5 2.86 2.86 2.85 
‘Feeling fit to do the things I want to’ 1–4 3.47 3.50 3.52 

Patients' responses (complete cases) at baseline and follow-up are listed in Table 3. The baseline weighted tariff scores 

was 0.87 and the follow-up weighted tariff scores was 0.89, thus a change of 0.02. The majority of responses had the 

highest or second-highest level of capabilities for each of the five attributes. Nevertheless, some patients indicated that 

their capability level was limited (little or no capability) in most of the five attributes. However, the proportion was small 

(<5 patients), and in the autonomy attribute, there were no responses at the lowest level at follow-up. The percentage of 

patients reporting the highest response level increased for each of the attributes between baseline and follow-up data 

collection. 
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Table 3 Patient rehabilitation responses to ICECAP-A measure at baseline and 12 weeks follow-up. Baseline weighted tariff scores 
was 0.87 and follow-up weighted tariff scores was 0.89, thus a change of 0.02. 

ICECAP-A attributes (n=155) Baseline frequency (%) Follow-up frequency (%) 
   
Stability   
I am able to feel settled and secure in all areas of my life 56 (36%) 67 (43%) 
I am able to feel settled and secure in many areas of my life 89 (57%) 79 (51%) 
I am able to feel settled and secure in a few areas of my life 6 (4%) 8 (5%) 
I am unable to feel settled and secure in any areas of my life 4 (3%) 1 (1%) 
Attachment   
I can have a lot of love, friendship and support 82 (53%) 83 (54%) 
I can have quite a lot of love, friendship and support 57 (36%) 58 (37%) 
I can have a little love, friendship and support 15 (10%) 14 (9%) 
I cannot have any love, friendship and support 1 (1%) - 
Autonomy   
I am able to be completely independent 77 (50%) 83 (54%) 
I am able to be independent in many things 70 (45%) 67 (43%) 
I am able to be independent in a few things 4 (2.5%) 5 (3%) 
I am unable to be at all independent 4 (2.5%) - 
Achievement   
I can achieve and progress in all aspects of my life 30 (19%) 40 (26%) 
I can achieve and progress in many aspects of my life 105 (68%) 106(68%) 
I can achieve and progress in a few aspects of my life 16 (10%) 8 (5%) 
I cannot achieve and progress in any aspects of my life 4 (3%) 1 (1%) 
Enjoyment   
I can have a lot of enjoyment and pleasure 88 (57%) 99 (64%) 
I can have quite a lot of enjoyment and pleasure 59 (38%) 49 (32%) 
I can have a little enjoyment and pleasure 5 (3%) 7 (4%) 
I cannot have any enjoyment and pleasure 3 (2%) - 

 

Construct validity 

Table 4 shows the associations between selected variables and ICECAP-A attributes at baseline. Of the 26 hypothesised 

associations, 16 (62%) were in the expected direction. Hypothesised associations that did not meet our a priori tests were 

(1) education, cohabitation and the stability attribute, (2) employment and the attachment attribute, (3) employment, 

education (negative correlation, but close to zero -0.0005) and the autonomy attribute, (4) education, cohabitation and the 

achievement attribute, (5) employment and the enjoyment attribute, and (6) employment, education and the weighted 

tariff score. In contrast, the associations between general health and the attachment attribute, were not hypothesised. 
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Table 4 Construct validity: Test of association by p-values along with the correlation between ICECAP-A, baseline characteristics 
and the questionnaire from the healthcare centre, using the chi-squared test and correlation matrix 

 Stability Attachment Autonomy Achievement Enjoyment Un-weighted 
score 

Weighted 
tariff score  

Association        
General health  0.00*  0.03**  0.00*  0.00*  0.00*  0.00*  0.00*  
‘Feeling fit to do the 
things I want to’ 

0.00*  0.00*  0.00*  0.00*  0.00*  0.00*  0.00*  

Employment 0.00* 0.51 0.70 0.00* 0.13 0.26 0.15 
Education 0.25 0.08 0.17 0.66 0.11 0.23 0.31 
Cohabitation  0.09 0.00* 0.08 0.13 0.03** 0.00* 0.00* 
Gender 0.78 0.28 0.14 0.25 0.35 0.06 0.07 
Age  0.21 0.11 0.46 0.27 0.36 0.43 0.40 
        
Correlation        
General health  0.51 0.33 0.31 0.43 0.46 0.54 0.50 
‘Feeling fit to do the 
things I want to’ 

0.50 0.28 0.34 0.39 0.44 0.52 0.52 

* Statistically significant (in expected direction) with p-values <0.01 
**Statistically significant (in expected direction) with p-values <0.05 
Bold= hypothesised  
 
Responsiveness 

Based on the correlations, analyses of general health and ‘feeling fit to do the things I want to’ were chosen as anchors, 

as both reached strong correlation (0.54 and 0.52) and were therefore appropriate to use as anchors (see Table 4). Table 

5 shows the change in un-weighted and weighted tariff scores in groups that reported improved (n=70) and worsened 

(n=16) general health scores. In groups that reported improved general health scores, ICECAP-A scores increased (0.05), 

and in the groups that reported a worsening of general health scores, ICECAP-A scores decreased (-0,06). The ES and 

SRM for those reporting an improvement in general health were small for both the un-weighted and weighted tariff scores; 

for those who reported a worsening in general health scores, the ES and SRM were moderate to strong. The ES and SRM 

in ICECAP-A scores were more substantial in the groups that reported a worsening of general health than improvement.  
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Table 5 Responsiveness: Mean changes in un-weighted scores and weighted tariff scores by anchor change groups (n=155) 

Anchor group Baseline 
ICECAP-A (SD) 

Follow-up 
ICECAP-A 
(SD) 

Mean ICECAP-A 
change (95% CI) 

Difference 
in SD 

ESa SRMb 

General health       
Un-weighted scores       
Improved (n=70) 16.39 (2.64) 17.53 (2.07) 1.14 (0.69;1.560)* 1.90 0.43 0.6 
No change (n=69) 16.76 (2.54) 16.88 (2.32) 0.12 (-0.22;0.46) 1.41 0.05 0.09 
Worsened (n=16) 17.25 (1.24) 16.19 (1.97) -1.06 (-1.69;-0.43)* 1.18 -0.85 -0.90 
Weighted tariff score       
Improved (n=70) 0.87 (0.16) 0.92 (0.09) 0.05 (0.03;0.08)* 0.11 0.32 0.45 
No change (n=69) 0.88 (0.02) 0.89 (0.12) 0.01 (-0.01;0.03) 0.08 0.5 0.13 
Worsened (n=16) 0.92 (0.05) 0.86 (0.12) -0.06 (-0.10;-0.01)* 0.09 -1.2 0.67 
       
‘Feeling fit to do the 
things I want to’ 

      

Un-weighted scores       
Improved (n=37) 15.73 (2.75) 16.84 (2.29) 1.11 (0.54;1.67)* 1.70 0.40 0.65 
No change (n=103) 16.94 (2.45) 17.32 (2.17) 0.38 (0.04;0.72)* 1.74 0.16 0.22 
Worsened (n=15) 16.87 (1.50) 16.27 (2.09) -0.6 (-1.51;0.31) 1.64 -0.40 0.37 
Weighted tariff score       
Improved (n=37) 0.83 (0.18) 0.89 (0.12) 0.06 (0.03;0.10)* 0.10 0.33 0.6 
No change (n=103) 0.89 (0.14) 0.91 (0.11) 0.02 (-0.001;0.04) 0.09 0.14 0.22 
Worsened (n=15) 0.90 (0.05) 0.87 (0.10) -0.03 (-0.08;0.01) 0.08 -0.60 0.38 

*Statistically significant with p-values < 0.05 
aES (effect size) – mean ICECAP-A change/SD of baseline scores 
bSRM (standardised response mean) – mean change/SD of the difference 
 
 

Table 5 shows the change in un-weighted and weighted tariff scores in groups that reported improved (n=37) and 

worsened (n=15) ‘freedom’ scores. In groups that reported improved freedom scores, ICECAP-A scores increased (0.06), 

and in the groups that reported a worsening of freedom scores, ICECAP-A scores decreased (-0,03). The change in 

ICECAP-A scores was more substantial in the groups that reported an improvement of freedom. The ES and SRM for 

those reporting an improvement in freedom were small to moderate for both the un-weighted and weighted tariff scores; 

for those who reported a worsening in freedom scores, the ES and SRM were small.  

Subgroup analysis of responsiveness in different age groups 

The results concerning responsiveness in the different age groups (Table 6) showed small differences, with the younger 

age group having a higher mean change, ES and SRM than the older group. In anchor group GH <65 the improved patients 

had a weighted tariff score of 0.85 at baseline and 0.91 at follow-up – mean change 0.06. The worsened group <65, had 

a weighted tariff score of 0.91 at baseline and 0.85 at follow-up – mean change -0.06. In the group >65 the patients had a 

weighted tariff score of 0.88 at baseline and 0.93 at follow-up – mean change 0.05 in the improved group. The worsened 

group �•65, had a weighted tariff score of 0.91 at baseline and 0.86 at follow-up – mean change -0.05. In the anchor group 

‘Feeling fit to do the things I want to’ the patients that improved had a weighted tariff score of 0.82 at baseline and 0.88 

at follow-up – mean change 0.06. The worsened group had a weighted tariff score of 0.89 at baseline and 0.82 at follow-

up – mean change -0.07. In the group �•65 with GH as anchor the patients that improved had a weighted tariff score of 

0.83 at baseline and 0.91 at follow-up – mean change 0.08. The worsened group �•65, had a weighted tariff score of 0.92 

at baseline and 0.93 at follow-up – mean change -0.0003. The sample size was small; however, the distribution was 50/50 

between groups. More respondents improved they general health (n=35) compared with those improving in ‘Feeling fit 
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to do the things I want to’ (n=15). The ES and SRM were larger in the <65 groups. In the <65 group, both the improved 

and worsened mean change were statistically significantly different between baseline and follow-up. This was only the 

case with the improved group in the �•65 subgroup. Results concerning freedom showed small ES and SRM in both age 

groups, but smallest in the �•65 subgroup.  

Table 6 Responsiveness: Mean changes in un-weighted scores and weighted tariff scores by age groups 

Anchor group  Baseline 
ICECAP-A (SD) 

Follow-up 
ICECAP-A (SD) 

Mean ICECAP-A 
change (95% CI) 

Difference 
in SD 

ESa SRMb 

General health        
Age group under 65       
Un-weighted scores       
Improved (n=35) 16.03 (2.97) 17.46 (2.42) 1.43* (0.80;2.06) 1.85 0.48 0.77 
No change n=33) 16.57 (2.62) 16.60 (2.52) 0.03 (-0.39;0.44) 1.16 0.01 0.02 
Worsened n=10) 17.3 (1.34) 16.1 (1.91) -1.2* (-2.08;-0.32) 1.23 -0.90 -0.98 
Weighted tariff score       
Improved (n=35) 0.85 (0.19) 0.91 (0.12) 0.06* (0.02;0.10) 0.11 0.32 0.55 
No change (n=33) 0.86 (0.15) 0.87 (0.14) 0.01 (-0.01;0.03) 0.55 0.07 0.02 
Worsened (n=10) 0.91 (0.05) 0.85 (0.11) -0.06* (-0.12;-0.004) 0.08 -1.2 0.75 
       
Age group 65+       
Un-weighted scores       
Improved (n=35) 16.74 (2.27) 17.6 (1.68) 0.85* (0.20;1.52) 1.93 0.37 0.44 
No change (n=36) 16.94 (2.48) 17.14 (2.11) 0.19 (-0.35;0.74) 1.62 0.08 0.12 
Worsened (n=6) 17.17 (1.17) 16.33 (2.25) -0.83 (-2.06;0.40) 1.60 -0.71 -0.52 
Weighted tariff score       
Improved (n=35) 0.88 (0.12) 0.93 (0.05) 0,05* (0.01;0.08) 0.10 0.42 0.5 
No change (n=36) 0.89 (0.13) 0.90 (0.11) 0.01 (-0.02;0.04) 0.11 0.08 0.1 
Worsened (n=6) 0.91 (0.04) 0.86 (0.14) -0.05 (-0.16;0.06) 0.09 -1.3 -0.6 
       
‘Feeling fit to do the 
things I want to’ 

      

Age group under 65       
Un-weighted scores       
Improved (n=22) 15.55 (2.84) 16.68 (2.71) 1.14* (0.55;1.72) 1.32 0.40 0.86 
No change (n=48) 16.81 (2.65) 17.31 (2.25) 0.50 (-0.02;1.02) 1.80 0.19 0.28 
Worsened (n=8) 16.5 (1.93) 15.25 (2.12) -1.25 (-2.57;0.07) 1.58 -0.65 -0.79 
Weighted tariff score       
Improved (n=22) 0.82 (0.19) 0.88 (0.14) 0,06* (0.02;0.08) 0.07 0.32 0.71 
No change (n=48) 0.88 (0.16) 0.90 (0.12) 0.02 (-0.00;0.05) 0.1 0.13 0.1 
Worsened (n=8) 0.89 (0.07) 0.82 (0.12) -0.07 (-0.14;0.00) 0.08 -1 -0.38 
       
Age group 65+       
Un-weighted scores       
Improved (n=15) 16(2.67) 17.06 (1.53) 1.06 (-0.14;2.28) 2.19 0.40 0.48 
No change (n=55) 17.05(2.12)  17.33(2.12) 0.27 (-0.19;0.73) 1.69 0.13 0.39 
Worsened (n=7) 17.29 (0.76) 17.43 (1.40) 0.14 (-1.21;1.50) 1.46 0.18 0.1 
Weighted tariff score       
Improved (n=15) 0.83 (0.16) 0.91 (0.06) 0.08 (-0.00;0.16) 0.14 0.50 0.57 
No change (n=55) 0.90 (0.11) 0.91 (0.10) 0.01 (-0.01;0.03) 0.09 0.50 0.11 
Worsened (n=7) 0.92 (0.03) 0.93 (0.04) 0.003 (-0.03;0.04) 0.04 0.10 0.08 

*Statistically significant with p-values <0.05 
aES (Effect size) – mean ICECAP-A change/SD of baseline scores 
bSRM (Standardised response mean) – mean change/SD of the difference 
 

The item-by-item analysis (Table 7) showed that in the group of patients reporting an improvement in general health, the 

largest increase was in stability and in the patients reporting worsening of general health, the biggest decrease was in 

autonomy. In the group of patients reporting an improvement in ‘feeling fit to do the things I want to’, the  increase was 
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comparable across attributes with increases in attachment lowest, and in the patients reporting worsening in ‘feeling fit to 

do the things I want to’, the biggest decreases were seen in autonomy. 

Table 7 Item-by-item analysis: Distribution of changed response according to anchor 

Anchor  Change between baseline and follow-up (%) 
  Stability Attachment Autonomy Achievement Enjoyment 
General health       
  15 (21) 3 (4) 9 (13) 12 (17) 10 (14) 
Improved (n=70)  55 (79) 67 (96) 61 (87) 68 (83) 60 (86) 
  - - - - - 

       
  - 2 (12.5) - - - 
Worsened (n=16)  13 (81)  12 (75) 11 (69) 14 (88) 13 (81) 
  3 (19) 2 (12.5) 5 (31) 2 (12) 3 (19) 
‘Feeling fit to do the things I want to’       
  5 (14) 3 (8) 6 (16) 6 (16) 5 (14) 
Improved (n=37)  32 (86) 34 (92) 31 (84) 31 (84) 32 (86) 
  - - - - - 

       
  - - - - - 

Worsened (n=15)  14 (93) 13 (87) 10 (67) 14 (93) 15 (100) 
  1 (7) 2 (13) 5 (33) 1 (7) - 

 

Discussion  
This is the first study to assess the construct validity and responsiveness of the Danish ICECAP-A measure. To achieve 

this, it used longitudinal data from a rehabilitation setting in a population of chronically ill patients. The findings indicate 

that scores on the Danish ICECAP-A are associated with indicators of freedom and general health. The results provide 

evidence about the instrument’s ability to respond to differences in socioeconomic characteristics such as employment, 

education and cohabitation. The responsiveness analysis explored changes in the ICECAP-A scores in response to general 

health and freedom, and the results indicate that the ICECAP-A is responsive and that patients younger than 65 years of 

age appear more responsive than older patients. The Danish ICECAP-A, therefore, demonstrated encouraging construct 

validity and responsiveness in a rehabilitation setting among chronically ill patients. The item-by-item analysis showed 

that those reporting an increase in general health and ‘Feeling fit to do the things I want to’ scores the largest change in 

Achievement and autonomy respectively, and those reporting an decreased general health and ‘Feeling fit to do the things 

I want to’ score the largest change was found in autonomy in both.   

The overall findings are consistent with previous studies that found the ICECAP-A to be promising in terms of validity 

[13–15] and responsiveness [14, 16] in different populations and health conditions. The most comparable is the study by 

Al-Janabi et al. [13], where the ICECAP-A was found to be associated with various socioeconomic variables, the EQ-

5D, and questions concerning freedom and opportunities. The most noticeable result was that the present study found an 

association between general health and the attribute attachment where Al-Janabi et al. found the opposite. Al-Janabi et al. 

did, however, find an association between anxiety and depression and attachment. This could indicate that the participants 

in this study considered mental health to be a part of general health, which could relate to differences in the setting, but 

could also reflect the increasing focus on mental health across society more generally since the Al-Janabi research was 

published in 2013.  
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The study benefits from the available Danish ICECAP-A translation (discussed elsewhere [11]) that made it possible to 

investigate the psychometric properties of ICECAP-A. Further, this study extends our academic knowledge around 

accurate outcomes assessment in the context of rehabilitation medicine among chronically ill patients. ICECAP-A is still 

a relatively new questionnaire, and so developing a better understanding of the tool’s validity and responsiveness across 

populations is essential for its further use in health economic evaluations. Previous studies have demonstrated construct 

validity in different populations, including the general British population [13], women with irritable lower urinary tract 

symptoms [14] and a population with depression [15].  

One methodological limitation of the study is the small number of possible anchors and lack of clinical anchors. While 

the use of general health as an anchor was driven by methodological considerations when considering a capability 

measure’s suitability for use in health interventions, it is essential to identify how the instrument responds to changes in 

health. Health is one of many factors that affect the capability of a person and a relevant factor in this study population in 

particular. A smaller change in capability scores would, therefore, be expected in response to changes in health, and could 

have been useful to investigate with more anchors than general health. A previous study used EQ-5D as an anchor, in a 

population with depression, resulting in a correlation between all attributes of the ICECAP-A [15]. This study had a large 

proportion of missing data in term of patients not having both a baseline and follow-up measures. The missing was 

anticipated to be missing completely at random because the entire questionnaires was missing. The amount of missing 

may be due to that fact that it was voluntary completion of the questionnaire, both at baseline and follow-up. This could 

influence the results if the sample is different from the missing data and decrease the power of the sample. However, the 

proportion of missing was assumed too large (78%) to impute.  

The evidence of validity and responsiveness presented in this study adds to the psychometric profile of the ICECAP-A 

measure, and the results provide an initial indication that the ICECAP-A may be responsive in public health research and 

chronically ill populations. In the Danish municipal rehabilitation setting, no national outcome measurement procedures 

exist, so a more extensive study with more participating municipalities would be interesting to explore the implications 

further. Establishing the psychometric performance of a measure is a continuous process, and further research is needed 

to explore how well the ICECAP-A performs in different public health and social care settings, such as in interventions 

regarding self-care. Ideally, capability measures could be incorporated into future health agreements and clinical 

guidelines. More importantly, it is necessary to show personnel in healthcare centres and decision-makers the benefits of 

implementing ICECAP-A in everyday work as a tool in public health and social care interventions, and not just as a 

scientific instrument.  

Conclusion 
This study provides the first investigation into construct validity and responsiveness to change for the Danish translation 

of the ICECAP-A and the first investigation into responsiveness to change for any ICECAP measure in the context of 

CVD, COPD and diabetes. The Danish ICECAP-A has demonstrable potential for accurately measuring the effect of 

rehabilitation. Furthermore, it appears to be responsive in terms of capturing the effects on general health and the freedom 

to do things. Future research into the psychometric properties of the Danish ICECAP-A would be beneficial to clinicians 

and decision-makers in Denmark interested in capturing broader benefits to patients, beyond just health. 
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Abstract 
Background: Rehabilitation can be a central factor for patients with chronic illness when it comes to regaining and 
maintaining functional levels and thereby a meaningful and independent life. Despite the evidence of the effects, 
numerous patients fail to adhere to and complete rehabilitation programmes. This study, therefore, aims to investigate; 
the rates of attendance, drop-out and non-attendance, and the sociodemographic and clinical predictors for attendance, 
drop-out and non-attendance and to analyse possible gender differences in a Danish municipal rehabilitation programme. 
The objective is to give healthcare professionals at the healthcare centre a better understanding of why patients fail to 
attend and/or complete a rehabilitation programme, and potentially enable healthcare centres to develop targeted activities 
that encourage attendance. Methods: The study uses a multinomial logistic regression to investigate attendance, drop-out 
and non-attendance as dependent variables. The interpretation is based on relative risk ratios. A subgroup analysis of 
gender is carried out and tested using seemingly unrelated estimations. Results: The results indicate that the risk of 
dropping out is significantly higher if the patients are employed or unemployed compared with retirement, have a low 
household income and have 1–4 comorbidities compared with no comorbidities. The strongest predictors for non-
attendance is being single, having a low level of education and being unemployed. Comparing the two genders’ 
regressions models indicates that there is no significant difference between females and males in the drop-out group and 
no significant difference between genders in the non-attendance group compared with attenders. Conclusion: The study 
found significant differences between sociodemographic variables and attendance status. However, there is no significant 
difference across predictor variables between genders as hypothesised.  

Keywords: Municipal rehabilitation, prediction, attendance, participation, drop-out  
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Introduction  
There is solid evidence-based knowledge about the positive effects of different rehabilitation programmes for patients 

with chronic illness [1, 2]. Increased life expectancy, and an increasing number of patients living longer with chronic 

illness increases the importance of preventive initiatives, including municipal rehabilitation programmes as tertiary 

initiatives [3]. The programmes are known to facilitate psychological and physical recovery following acute events and 

actively rehabilitate patients with chronic illness [3–8]. In Denmark, approximately 500,000 people suffer from 

cardiovascular disease (CVD), chronic obstructive pulmonary disease (COPD) and/or diabetes (DM) [9], all of which are 

candidate conditions for municipal rehabilitation.  

Denmark has a network of municipal rehabilitation programmes offered by the 98 Danish municipalities to chronically 

ill patients with, for example, CVD, COPD and DM. The programmes provide exercise, education and support. They are 

offered to groups of varying size and often across several disease groups (e.g. COPD and DM). The exercise sessions 

take place one to two times a week and are of low to moderate intensity. The education component covers knowledge of 

the disease, dietary advice and the importance of physical activity, smoking cessation, medicine consumption and help 

participants to set goals and stimulate motivation. The programmes usually commence within a few weeks after discharge 

from the hospital and continue for 8–12 weeks [5] and are not offered routinely to chronically ill persons. 

Rehabilitation can be a crucial factor for people with chronic illness when it comes to regaining and maintaining functional 

levels and thereby a meaningful and independent life [10]. Despite the evidence of the effects, numerous patients fail to 

adhere to and complete rehabilitation programmes. Participation among CVD and COPD patients is usually low (20–

50%) [11, 12]. Specifically, patients who are smokers, physically inactive, unmarried, unemployed and low educated are 

less likely to attend [11, 13–15]. Additional predictors for drop-out and non-attendance for CVD are being female, older 

than 70 years, having depression and low perception of illness. Similar reasons were found for COPD along with 

worsening in other medical reasons and low baseline health status [11–18]. 

Although men and women achieve the same effects from rehabilitation, studies have shown that drop-out and non-

attendance are more common among women [11, 19], and the reasons for drop-out and non-attendance are different 

between gender [11, 15]. However, the degree to which the sociodemographic predictors are the same for men and women 

are less explored, and no studies concerning rehabilitation for chronic illness in general as one non-disease-specific group 

were found. 
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This study aims to investigate; (i) the rates of attendance, drop-out and non-attendance to a municipal rehabilitation 

programme (ii) the sociodemographic and clinical predictors for drop-out and non-attendance and (iii) whether any 

possible gender differences in predictor variables are present. The objective is to give healthcare professionals at the 

healthcare centre a better understanding of why patients fail to attend and/or complete a rehabilitation programme. The 

results of this research may potentially enable healthcare centres to develop targeted activities that encourage attendance 

for all referred patients.  

Methods 
Study population 

The study population is from the municipality of Aalborg, Denmark, with a population of app. 200,000 inhabitants. The 

inclusion criteria for this study were: patients referred to municipal rehabilitation over the period from 2007 to 2014, 

patients in the target group (CVD, COPD or DM), patients with attendance status and patients with residence in the 

municipality of Aalborg. The attendance status is registered by the healthcare centre and aggregated to three categories: 

attendance, drop-out and non-attendance. Attenders are the patients with a baseline and follow-up interview, drop-outs 

are the ones with a baseline interview, but no follow-up and lastly, the non-attenders are referred patients who never 

showed up for rehabilitation. The municipal rehabilitation programme is not necessarily disease specific. The municipality 

of Aalborg has sufficiently large classes to divide the participants by disease, but this is not the case for all Danish 

municipalities.  

Data and model structure 

Data from the rehabilitation centre (from 2007-2014) included personal identification number, attendance status, 

diagnoses, gender and age (n=2,655). These data were combined with registry data from Statistics Denmark one year 

before the referral date to rehabilitation programmes. The registry data included marital status, education, socioeconomic 

status (employment status), household income and healthcare utilisation. The study uses a multinomial logistic regression 

(mlogit, STATA 15) method to estimate three minus one models with attendance as the reference case (e.g. the probability 

of drop-out compared to attendance and the probability of non-attendance compared to attendance). The interpretation is 

based on the relative risk ratio (RRR). The dependent variable is a multinomial variable with three classes: attendance; 

drop-out and non-attendance. All independent variables were characteristics identified a priori based on the literature 

[11–18, 20]. Sociodemographic characteristics included age, gender (female/male), marital status (married, 

separated/divorced, widowed, never married), education level (low <11 years of schooling, middle 11–16 years of 

schooling, high >16 years of schooling), socioeconomic status (employed, unemployed/other benefits, retired), taxable 
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income (Euro, €) as a household variable (family income and personal income if no family income is registered). Clinical 

information included diagnosis, and Charlson comorbidity index [21] created as a category variable with 0, 1–2, 3–4, >4 

comorbidities. Furthermore, health utilisation including the number of visits at the GP/specialists visits, outpatient visits 

and hospital admissions one year prior to the referral date. These variables were included as a rough proxy for health 

status.  

As a subgroup analysis, gender is investigated using two separate regressions—one for female and one for male.  

Statistical analysis 

Descriptive statistics (frequencies, mean, standard deviation and median) are used to present patients’ baseline-

characteristics, attendance, drop-out and non-attendance rates. For this purpose, t-tests and Chi-square tests are used when 

appropriate. The significance level was set at p-value<0.05. Group comparison of gender is tested by a mlogit post 

estimate test and with a Wald chi-square test with the use of seemingly unrelated estimation commands (suest, STATA 

15) The data were analysed using STATA 15. 

The study was carried out in accordance with the General Data Protection Regulation (2015-509-00007). Moreover, 

according to The National Committee on Health Research Ethics, no approval was required.  

Results  
Sociodemographic characteristics  

A total of 4,361 patients were referred to the municipal rehabilitation programme in Aalborg from 2007–2014. Of those, 

2,655 met the inclusion criteria, and the remaining 1,706 had no attendance status. The baseline characteristics are given 

in Table 1. The mean age is 65–66 years across attendance groups and gender. Most patients in the study were married 

(44–61%), and of these more men than women were married (61% vs 47%); in contrast, more women were widowed 

(25%) than men (8%). The rate of divorce was higher among the patients who dropped out or were non-attenders (21–

22%). The majority of the patients had a medium length of education (43–48%) and were more often men than women 

(56% vs 38%). Socioeconomic status showed that most patients were retired (52–62%) and of these, most were women 

(62%). The rate of employment was even in the attendance groups, but more men (30%) than women (19%) were 

employed. The rate of unemployed patients was highest in the attendance group (15%). Looking at the diagnoses across 

attendance groups, patients with COPD were represented to a higher degree in the drop-out group 62%, and diabetes was 

less represented in the drop-out group (16%). Concerning gender, men were more frequently represented in the diagnoses 

group CVD. Lastly, 34–56% of the patients had no comorbidities, and 1–2% had more than four comorbidities. 
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Attendance and non-attendance are similar in proportion with 50% of the patients; in contrast, a larger proportion (65%) 

of the drop-out group had comorbidities (Table 2).  

Table 1  Sociodemographic characteristics of all patients referred to the rehabilitation programme in the municipality of Aalborg, 
separately for attendance groups and gender. 

 Attendance 
N=1626 

Drop-out 
N=545 

Non-attendance 
N=484 

Male 
N=1277 

Female 
N=1378 

Age; mean (SD) 65.5 (10.5) 65.3 (11.3) 65.9 (11.7) 65.1 (10.9) 65.9 (10.8) 
Civil status       
Married 955 (59%) 263 (48%) 216 (44%) 780 (61%)  654 (47%) 
Separated/divorced 251 (15%) 121 (22%) 100 (21%) 200 (16%)  272 (20%) 
Widowed 251 (15%) 96 (18%) 97 (20%) 106 (8%)  338 (25%) 
Never married 169 (11%) 65 (12%) 71 (15%) 191 (15%)  114 (8%) 
Education level      
Low  607 (37%) 243 (45%) 220 (45%) 397 (31%) 673 (49%) 
Medium 763 (47%) 240 (44%) 199 (41%) 693 (54%) 509 (37%) 
High 228 (14%) 43 (8%) 47 (10%) 153 (12%) 165 (12%) 
Missing  28 (2%) 19 (3%) 18 (4%) 34 (3%) 31 (2%) 
Socioeconomic status      
Employed 431 (26%) 110 (20%) 103 (21%) 378 (30%)  266 (19%) 
Unemployed/ on benefits 238 (15%) 143 (26%) 110 (23%) 228 (18%) 263 (19%) 
Retired 956 (59%) 289 (54%) 271 (56%) 669 (52%) 847 (62%) 
Missing <5 <5  <5 <5 
Income (taxable €)      
<26,000 236 (15%) 141 (26%) 102 (21%) 172 (13%) 307 (22%) 
26,000–40,000 510 (31%) 201 (36%) 172 (35%) 407 (32%) 476 (35%) 
40,000–55,000 328 (20%) 74 (14%) 98 (20%) 257 (20%) 243 (18%) 
55,000–70,000 214 (13%) 44 (8%) 26 (5%) 154 (12%) 130 (9%) 
>70,000 331 (20%) 76 (14%) 85 (18%) 281 (22%) 211 (15%) 
Missing  7 (1%) 9 (2%) 1(<1%) 6 

(<1%) 
11 (1%) 

Italic cells are those where significant level is <0.05 
 

Table 2 Clinical characteristics of all patients referred to a rehabilitation programme in the municipality of Aalborg separately for 
attendance groups and gender 

 Attendance 
N=1626 

Drop-out 
N=545 

Non-
attendance 

N=484 

Male 
N=1277 

Female 
N=1378 

Diagnoses      
Cardiovascular disease  393 (24%) 119 (22%) 120 (25%) 386 (30%) 246 (18%) 
COPD  792 (49%) 338 (62%) 246 (51%) 564 (44%) 812 (59%) 
Diabetes 441 (27%) 88 (16%) 118 (24%) 327 (26%) 320 (23%) 
Comorbidities       
0 905 (56%) 185 (34%) 244 (50%) 672 (53%) 662 (48%) 
1–2 594 (37%) 275 (51%) 206 (43%) 466 (36%) 609 (44%) 
3–4 110 (6%) 77 (14%) 29 (6%) 117 (9%) 99 (7%) 
>4 17 (1%) 8 (1%) 5 (1%) 22 (2%) 8 (1%) 
Health utilisation one year before referral, 
Median [IQR]  

     

Contact with GP/ Special GP/ Therapist 93[65;134] 104[65;149
] 

93[62;146] 89[58;132] 101[71;145] 

Outpatient visit  7[3;17] 9[4;22] 8[3;17] 8[3;19] 8[3;17] 
Hospital Admission 5[3;9] 7[4;12] 6[3;11] 6[3;10] 6[3;10] 

Italic cells are those where significant level is <0.05 
IQR – Interquartile range 
 

Attendance rates  

In total, 2,655 patients had an attendance status. Of those, 1,626 were registered with the status ‘Attendance’ meaning 

that they had completed the rehabilitation programme. The attenders were evenly distributed across gender—52% were 
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female and 48% male. Across attendance groups, the attenders accounted for 60% of all referred patients. No difference 

in the distribution across gender was found. The drop-out and non-attenders had the same pattern. Furthermore, there was 

no difference between genders, and both groups account for 20% of the referred patients. In other words, there is no 

difference in the distribution of female and males in the three attendance groups, and 60% of the referred patients 

completed the programme, 20% dropped out, and 20% of referred patients never showed up.  

Sociodemographic and clinical differences across attendance groups  

Table 3 shows the multinomial regression model comparing the attendance group (the reference group) with the drop-out 

group and with the non-attendance group. The results indicate that the risk of dropping out is significantly higher if the 

patient is employed or unemployed compared to retirement status, having a low household income and having 1–4 

comorbidities. Having a household income >40,000 € decreases the risk of dropping out. The results indicate that the risk 

of non-attendance is associated with being single, low education level, being unemployed and having more hospital 

admissions than the attendance group. Having a household income >55,000 € decreases the risk of non-attendance. 

Testing the association between the groups (i.e., whether the models as a whole are different from each other and not just 

the individual predictors) showed that there is a significant difference (p-value 0.000) between all three groups: 

attendance, drop-out and non-attendance. 
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Table 3 Prediction variables for drop-out and non-attendance compared with the reference group – attendance.  
 Drop-out model n=545 Non-attendance model n=484 
 RRR 95 % CI RRR 95 % CI 
Gender (male) 0.91 0.71–1.16 1.18 0.87–1.44 
Age 1.00 0.99–1.02 1.02 0.99–1.03 
Civil status      
Married (ref. group) - - - - 
Separated/divorced 1.05 0.74–1.48 1.47 1.03–2.09 
Widowed 0.73 0.50–1.36 1.46 1.01–2.12 
Never married/single 0.88 0.57–1.36 1.78 1.18–2.67 
Education level      
Low 1.14 0.88–1.49 1.34 1.03–1.75 
Medium (ref. group) - - - - 
High 0.66 0.43–1.01 0.84 0.56–1.25 
Socioeconomic status     
Employed 1.60 1.06–2.39 1.17 0.78–1.74 
Unemployed/on benefits 2.08 1.39–3.11 1.84 1.22–2.79 
Retirement (ref. group) - - - - 
Household income (taxable €)     
<26,000 1.49 1.07–2.09 1.01 0.71–1.45 
26,000–40,000 (ref. group) - - - - 
40,000–55,000 0.55 0.38–0.78 1.12 0.80–1.57 
55,000–70,000 0.59 0.38–0.91 0.53 0.32–0.89 
>70,000 0.65 0.42–0.99 1.26 0.83–1.90 
Diagnoses     
CVD 0.98 0.72–1.30 1.01 0.74–1.36 
COPD (ref. group) - - - - 
Diabetes 0.86 0.62–1.20 0.93 0.68–1.30 
Comorbidities     
0 (ref. group) - - - - 
1–2 1.85 1.40–2.45 0.99 0.75–1.30 
3–4 2.74 1.79–4.20 0.71 0.42–1.20 
>4 1.58 0.62–4.04 0.80 0.27–2.38 
Health utilisation     
Contact with GP/ Special GP/ Therapist 0.99 0.99–1 0.99 0.99–1.01 
Outpatient visit 0.99 0.99–1 0.99 0.99–1.01 
Hospital Admission 1.03 1.01–1.05 1.03 1.01–1.05 

Italic cells are those where significant level is <0.05 
 

Subgroup analysis of gender differences in sociodemographic and clinical predictors 

The subgroup analysis for females and males separately, as shown in Table 4, demonstrated that the significant predictors 

for women in the drop-out group were that they were two times more at risk of dropping out if they were unemployed 

and 2–3 times more at risk if they had 1–4 comorbidities. In contrast, women were of less risk of dropping out if they 

were widowed. Compared with men in the drop-out group, the women were less likely to drop-out if they were living 

with a spouse, and the risk of dropping out because of comorbidities was higher for women. Comparing the women in 

the drop-out group with the non-attendance group again underlines the marital status and comorbidities as the distinctive 

predictor.  

The significant predictors for men indicated that men were at two times higher risk of dropping out if they had 3–4 

comorbidities and at lower risk of dropping out when having an income of >40.000€. The significant predictors for men 

in the non-attendance group indicated that being unmarried and having low education level were associated with higher 
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risk of non-attendance. Comparing with men in the drop-out group the non-attenders had lower risk if being employed 

on the contrary the men in the drop-out group were at higher risk if being employed.  

Comparing the two regression models statistically with a suest test indicated that there was no overall significant 

difference (p-value=0.33) between females and males in the drop-out group and no overall significant difference between 

gender in the non-attendance group (p-value=0.32).  

Table 4 Subgroup analysis: differences across predictor variables for men and women separately. 
 Drop-out model  Non-attendance model  
 Female n=297 Male n=248 Female n=239 Male n=245 
 RRR 95 % CI RRR  95 % CI  RRR  95 % CI RRR 95 % CI 
         
Age  1.00 0.97–1.03 1.01 0.99–1.03 1.03 1.00–1.06 1.00 0.98–1.03 
Civil status          
Married - - - - - - - - 
Separated/divorced 0.79 0.49–1.32 1.48 0.88–2.47 1.41 0.86–2.31 1.35 0.80–2.30 
Widowed 0.55 0.34–0.90 1.15 0.60–2.19 1.37 0.84–2.23 1.41 0.74–2.68 
Never married 0.55 0.27–1.11 1.32 0.74–2.36 1.56 0.82–2.96 1.92 1.18–3.32 
Education level          
Low  1.12 0.78–1.62 1.11 0.75–1.63 1.04 0.72–1.53 1.72 1.18–2.51 
Medium - - - - - - - - 
High 0.66 0.37–1.21 0.68 0.36–1.28 0.81 0.47–1.42 0.83 0.46–1.48 
Socioeconomic status         
Employed 1.21 0.65–2.24 1.73 1.00–2.99 1.63 0.89–2.99 0.81 0.47–1.84 
Unemployed/other benefits 2.05 1.17–3.61 2.15 1.18–3.93 2.79 1.55–5.00 1.50 0.82–2.76 
Retirement - - - - - - - - 
Household Income (taxable €)         
<26,000 1.79 1.14–2.81 1.20 0.71–2.03 1.10 0.69–1.76 1.03 0.57–1.84 
26,000–40,000 - - - - - - - - 
40,000–55,000 0.64 0.39–1.06 0.47 0.27–0.81 1.07 0.66–1.74 1.17 0.72–1.90 
55,000–70,000 0.54 0.29–1.00 0.61 0.32–1.17 0.43 0.21–0.91 0.67 0.32–1.38 
>70,000 0.76 0.41–1.40 0.56 0.30–1.02 0.96 0.51–1.79 1.66 0.94–2.95 
Diagnoses         
CVD 1.05 0.68–1.62 0.81 0.53–1.23 0.94 0.60–1.46 1.07 0.70–1.64 
COPD - - - - - - - - 
Diabetes 1.03 0.65–1.63 0.68 0.53–1.23 0.93 0.60–1.45 0.94 0.58–1.55 
Comorbidities         
0 - - - - - - - - 
1–2 2.23 1.51–3.31 1.49 0.98–2.27 0.94 0.64–1.38 1.17 0.77–1.77 
3–4 3.14 1.71–5.78 2.48 1.34–4.60 0.44 0.19–1.02 1.12 0.55–2.28 
>4 3.50 0.70–17.43 1.16 0.35–3.82 0.57 0.06–5.49 1.20 0.34–4.3 
Health utilisation         
Contact with GP/ Special GP/ Therapist 1.00 0.99–1.02 1.0 0.99–1.0 1.0 0.99–1.0 0.99 0.99–1.01 
Outpatient visit 1.00 0.99–1.01 1 0.99–1.0 1.0 0.99–1.0 0.98 0.97–0.99 
Hospital Admission 1.04 1.02–1.07 1.02 0.99–1.0 1.04 1.01–1.06 1.03 1.01–1.06 

Italic cells are those where significant level is <0.05 

  



9 
 

Discussion  

Predicting which patient characteristics are associated with drop-out and non-attendance in rehabilitation programmes is 

essential in order to optimise the use of resources within municipalities and the health care system in general, and 

ultimately to address the needs of patients with CVD, COPD or DM. The most significant variables associated with drop-

out were being employed or unemployed compared to being pensioners and having more than one comorbidity. The 

strongest predictors for non-attendance were living without a spouse, having a low level of education and being 

unemployed. Lastly, the gender subgroup analysis explored potential predictors for gender differences in rehabilitation.  

The overall findings are consistent with previous studies[11, 13–15] that found that employment, comorbidities, marital 

status and education level are predictors for drop-out and non-attendance. Smoking, physical activity and depression have 

previously been investigated as predictors for drop-out and non-attendance. These variables were not available in this 

study but should be categorised as possible unobserved predictors.  

The subgroup analysis found higher rates of attendance among women (52%) compared with past studies that found low 

(15–49%) attendance rates among women[11, 19]. The suest test comparing the two regressions models found no overall 

statistical difference between genders for either drop-out or non-attendance. However, the results from the subgroup 

analysis found a few significant differences between the individual prediction variables, hence, pointing towards a 

difference between females and males. The few significant predictor variables in the separate regressions are probably 

due to random variation in the data. However, looking at the marital status and comorbidities, these predictors stand out, 

where women are at lower risk of dropping out if they are single and men are at higher risk if they are single. Furthermore, 

women are at higher risk of dropping out when having comorbidities compared to women in the non-attending group, 

who are at lower risk if having comorbidities – both compared to women who attend. We found some significant separate 

predictors but no significant difference overall potentially because the unconstrained model only tests eight predictors, 

whereas the constrained model testes 16 predictors (8 for female and 8 for male). Hence, if all the coefficients across 

gender were the same, the chi-square statistic would not be significant, as in this case. Therefore, the apparent differences 

we found in the coefficients for each gender were significant but sufficiently small to be attributed as sampling errors.  

Past studies of participation in rehabilitation have been concerned with one specific disease[11–18, 20]. When our study 

combines more diseases, it enables us to say something generally about the municipal rehabilitation programmes for 

chronically ill patients and makes it more transferable to other municipalities, where rehabilitation is often offered for the 

disease groups combined. The study shows that there were no differences across diseases, and hence the specific disease 
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had no impact on attendance rate. In Denmark, this is relevant because many of the 98 municipalities are too small to 

provide disease-specific programmes, and the content of classes offered is more or less the same. This is a useful finding 

from a resource utilisation view because the rehabilitation programmes can be a mix of patients with different diseases, 

and as a result of this, optimal take up in terms of filling up the classes could be achieved.  

The definition of drop-out and non-attendance from rehabilitation is somewhat subjective. The municipality of Aalborg 

has a well-defined in-house system as used in this study, whereas previous studies usually defined drop-out as attending 

less than 50% of the programme, measured as the number of services, e.g. number of training classes. The Danish 

definition does not focus on registration of services and hence could not follow the previous definition. This, of course, 

affects the estimation of attendance rates and makes it difficult to compare with previous studies. It would be preferable 

if all municipalities implemented the same attendance status registration, and moreover, strive towards lowering the 

percentage of missing data in attendance status, to as low a level as possible. Consistent registration in all municipalities 

would enable making up national attendance rates. Ideally, the aim is that 85% of all referred patients start the 

rehabilitation programme[22]. This was almost the case; 82% of the patients with an attendance status started the 

programme.   

The strength of this study lies in the use of Danish registries. The registries were used for socioeconomic and clinical 

predictors and then combined with the attendance status registered in the healthcare centre. This approach made it possible 

to investigate all referred patients and having an almost complete dataset. Moreover, the registries enabled us to 

investigate the non-attendance patients, information the healthcare centre has no possibility of collecting. The amont of 

missing data in the study was limited, thus imputation should have been considered. Furthermore the models are 

longitudinal and take no account for time and person-time. 

The study is limited by the lack of appropriate data concerning referral. The authors know that the patients are referred to 

rehabilitation. However, details about who referred, and when the patient was referred in relation to hospital discharge 

date are lacking. The knowledge of who referred the patients was collected by the healthcare centre, but unfortunately, 

with many missing data points. An investigation of the referral frequency could give a better idea of the referral patterns, 

and the possible impact GPs and the hospital could have on participation. Therefore, it would potentially reveal whether 

there is inequality in the referral patterns. Additionally, the current practice in registering attendance status complicates 

good analyses for decision-making because of the substantial amount of missing data on attendance status. Furthermore, 

the study is limited by the narrow perspective of only investigating the municipality of Aalborg. It would have been 
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relevant to include more municipalities; however, this was not possible in the current study. Another limitation worth 

mentioning is the time period. The data were gathered from 2007–2014, during which time organisational changes within 

the healthcare centre might have influenced the results of this study. This research assumes that all patients received the 

same programme in the same setting; however, this might not have been the case and is, therefore, a limitation of the 

study.  

The practical value of this work lies in the way the results may be applied. Health professionals working in healthcare 

centres can use these findings to encourage attendance amongst these high-risk profiles. The study is the first step in 

finding optimal and personalised rehabilitation programmes. Some of the significant predictors for both men and women 

for not attending rehabilitation were investigated, but the healthcare centres cannot act on the predictors alone. We now 

know that specific profiles are at higher risk of dropping out than others, but we do not know what would make them stay 

in the programme, and what would make the non-attenders show up in the first place. To investigate retainment of the 

referred patients in the programme, a qualitative study would be the next step to investigate why, for instance, unemployed 

patients drop-out and why unmarried patients are more reluctant to show up despite being referred and to investigate what 

would make them attend.   

Conclusion 

The results of this study indicate that there are significant differences across sociodemographic and clinical variables 

regarding attendance status. However, there is no overall significant difference between the predictor variables between 

genders, in contrast to the initial hypothesis. The study also demonstrated that there is no significant difference between 

the three disease groups in terms of attendance.  
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Abstract 
Objective: to evaluate the effects of a rehabilitation programme in a Danish municipality. Effects are measured by the 
Short Form 36 (SF-36) questionnaire and by healthcare utilisation. Analysis will be developed as a cost-utility analysis. 
The aim is to investigate possible differential gains across socioeconomic groups and to investigate healthcare utilisation 
using difference-in-difference analysis. Background: The average lifespan is increasing, but this comes with a 
concomitant increase in the rate of people living with chronic illness. This calls for efficient resource use and preventive 
initiatives such as rehabilitation programmes. In Denmark, the municipalities have responsibility for rehabilitation 
programmes  offered to patients with cardiovascular disease, chronic obstructive pulmonary disease, and diabetes, among 
others. Method: Data from the municipality of Aalborg, Denmark for 2007–2014 were linked with data from the Danish 
National Registers. The following outcomes were analysed: health-related quality of life (HrQoL), hospital admissions, 
outpatient visits, and GP/specialist visits. Subgroup analysis compared three socioeconomic groups. The effects are 
assessed by applying a crosswalk utility score to SF-36 scores using a regression algorithm. Difference-in-difference 
(DID) analysis is used to examine healthcare utilisations before and after rehabilitation between attenders and non-
attenders/dropouts. Results: 481 patients were included in the intervention group and 84 in the control group. The CUA 
resulted in an ICER of €19,056 per extra quality-adjusted life year (QALY) gained. The subgroup analysis shows that the 
employed group gained the most. The difference-in-difference analyses showed no significant difference in healthcare 
utilisation between the ‘register intervention’ group and ‘register control’ group. Conclusion: Attenders of municipal 
rehabilitation programmes have a better health-related quality of life compared to non-attenders. The subgroup analysis 
found that the employed may be gaining more from rehabilitation than the unemployed and retired. No significant DID 
in healthcare utilisation was found. 

 

Introduction 
The average lifespan is increasing, but this is accompanied by an increase in the rate of people living with chronic illness. 

This creates a need for systematic and effective municipal rehabilitation programmes (1). In Denmark (DK), the 

municipalities are responsible for the rehabilitation of chronically ill patients. Patients with cardiovascular disease (CVD), 

chronic obstructive pulmonary disease (COPD) and/or diabetes are referred to rehabilitation programmes in their home 

municipality. All three diseases are common, with increasing incidence rates. According to the Danish burden of disease 

report, the overall prevalence of cardiovascular diseases, COPD and diabetes mellitus is 169,099, 247,570 and 67,733 

persons, respectively, across all age groups (2). Moreover, the three diseases accounted for more than 5% of all outpatient 

visits and more than 4% of all hospitalisations in 2012 (2). Compared with other Nordic countries, the mortality rate is 

higher in DK for all three diseases (2). 

Rehabilitation is a recommended standard of care for CVD, COPD and diabetes patients in Denmark after an acute event 

(3–5) – e.g., hospitalisation. The effectiveness of the rehabilitation programmes for all three diseases is well known, but 
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in different settings and only within specific disease areas. Studies have found that rehabilitation is effective in improving 

health-related quality of life (HrQoL), decreasing the need for hospital admission, decreasing the number of outpatient 

visits, and improving clinical outcomes (6–9). While economic evaluations of rehabilitation have been published (10–

12), little is known about the cost-effectiveness of municipal rehabilitation, and to the authors’ knowledge, none considers 

socioeconomic subgroups to demonstrate how cost-effectiveness varies. 

This study aims to: (1) evaluate the cost-effectiveness of a rehabilitation programme offered in a large Danish 

municipality, (2) as a novelty, investigate whether any socioeconomic groups gain more from rehabilitation than others 

in terms of HrQoL, and (3) compare patients’ resource use in the primary and secondary sectors. 

Method 
Study design and population 

A cost-utility analysis (CUA) on rehabilitation was performed from a municipal payer perspective, and QALYs were 

obtained by crosswalking the SF-36 scores. The analysis was conducted with a 12-week time horizon consistent with the 

length of the rehabilitation programme. Patient-level data from the municipality of Aalborg (HrQoL data) were obtained 

for 2007–2014 and linked with data from the Danish National Registers (marital status, income, socioeconomic status in 

terms of employment, and healthcare utilisation). The patients suffered from either CVD, COPD or diabetes. The  CUA 

is a comparison between an intervention group and a control group, with the intervention group being the patients 

attending and completing the rehabilitation programme and having both baseline and follow-up SF-36 scores, and the 

control group consisting of non-attenders and drop-outs who did not complete rehabilitation but did have an SF-36 

baseline score. The two groups were reasonably comparable (Table 1). The DID analysis was a registry-based analysis of 

healthcare utilisation between all those completing rehabilitation and those who were non-attenders or drop-outs.   

Danish Municipal Rehabilitation programme 

The Danish definition of a rehabilitation programme is a concentrated and time-limited collaboration between a patient, 

relatives and health professionals. It is offered to patients who have, or are at risk of having, significant physical, mental 

and/or social limitations after an acute event – typically a hospitalisation episode. Rehabilitation revolves around the 

patient’s entire life situation, and treatment is based on coordinated, coherent and knowledge-based efforts. The overall 

aim of the Danish rehabilitation programmes for patients with health-impaired functioning levels is ideally to achieve a 

meaningful and independent life (or prevent deterioration or relapse). It is a process that enables the patients to maintain 

and promote quality of life and regain previous functioning levels, or the highest possible functioning level, and learn to 

live with chronic illness (13). The rehabilitation programmes consist of a start-up interview, 12 weeks of education and 

exercise/training, and an interview at the end of the programme. The start-up interview included collection of information 

on baseline characteristics, completion of the SF-36 and a variety of physical tests. The education encompasses optional 

courses such as knowledge of disease, dietary advice, the importance of physical activity, smoking cessation, and 

medicine consumption. At the end of the programme, patients completed the SF-36 and performed the physical test if 

possible (14). 

Cost 



3 
 

Data related to the costs of providing the rehabilitation programme were collected by the healthcare centre. The direct 

cost of providing the rehabilitation programme consisted of salaries for the staff related to the rehabilitation teams 

allocated to each programme (for each disease – CVD, COPD and diabetes). Rent and depreciation were excluded. The 

staff comprised dieticians, therapists and nurses, who spent varying numbers of hours in the rehabilitation programmes 

depending on their profession and the programme to which they were assigned. Therapists were assigned the most hours, 

and dieticians were assigned the least. The average salary represents the time that staff spent on the programmes, including 

overtime. The salary represents total earnings, including public holiday payment, pension, and overtime payment. The 

salaries were €36.50, €39.42 and €42.11 per hour for a dietician, a therapist and a nurse, respectively and the hours spent 

on each 12-week programme varied from 16–42 for dieticians, 77–100 for therapists and 60–71 for nurses per week, 

depending on the disease area. The direct costs per patient were calculated by dividing total yearly salary costs with the 

total number of referred patients (N=4,361) over the study period. All costs were calculated as 2017 prices using the 

general consumer price index and a currency conversion rate of 745DKK=€100. This resulted in an average cost per 

patient referred for 12 weeks of rehabilitation of €362.70, €201.70 and €268.60 for CVD, COPD and diabetes, 

respectively. For the control group, it is assumed that there are zero costs, as the baseline interview is the only municipal 

service for this group. The baseline interview is, however, disregarded in the analysis because it does not differ between 

groups and is therefore not relevant.  

Outcome Measurement  

Health-related quality of life was measured at baseline and after 12 weeks using the SF-36. In order to conduct a CUA, 

the SF-36 scores were crosswalked to a single ‘preference-based’ utility score indicating the value that would be given to 

the health state by the general population. The crosswalk was done by extracting the appropriate SF-36 responses and 

using them to develop a six-item health state classification, the SF-6D, using the Brazier algorithm and the SF-6D 

methodology (15). The SF-6D comes with a set of weights obtained from the British population using a standard gamble 

method for utility-elicitation, with scores of 0 and 1 representing the worst and best possible health states, respectively. 

The QALYs were calculated as the area under the curve. To adjust for baseline differences and improve precision, 

regression analyses were applied to estimate incremental QALYs. The following baseline covariates were used: 

socioeconomic status, sex, marital status, and comorbidities. For the control group, it is assumed that baseline HrQoL 

scores are unchanged after 12 weeks.  

Cost-util ity analysis  

A cost-utility analysis was undertaken to assess the cost-effectiveness of the rehabilitation programme compared with the 

control group (base case). The mean number of QALYs gained by completing rehabilitation and the costs expended were 

used to calculate the incremental cost-effectiveness ratio (ICER): 

ICERL
Cost�å�Ø�Û�Ô�Õ�Ü�ß�Ü�ç�Ô�ç�Ü�â�áFCost�Ö�â�á�ç�å�â�ß

Effect�å�Ø�Û�Ô�Õ�Ü�ß�Ü�ç�Ô�ç�Ü�â�áFEffect�Ö�â�á�ç�å�â�ß
L 

�¿C
�¿E

 

Cost1 and Effect1 are the rehabilitation cost and effects, in QALYs. The control group expresses the cost and effect for 

patients who did not complete rehabilitation. As noted above, Costcontrol is zero and Effectcontrol is the effect at baseline, 

which is assumed to be constant over the 12 weeks. For the subgroup analysis, the intervention and control groups were 

split into three socioeconomic groups (employed, unemployed / other cash benefits, and retired) and compared with each 
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other, resulting in three different ICERs: one for the employed, one for the unemployed / other cash benefits, and one for 

the retired subgroup. The ICERs provide a point estimate of the mean cost per QALY gained by attending rehabilitation.  

Difference-in-difference analysis  

A DID analysis was used to analyse the healthcare utilisation differences. DID analysis is an appropriate method when 

randomisation is not possible. The analysis was performed by comparing the average change over time in the outcome 

variable between the patients being rehabilitated and the non-attenders and drop-outs. The analyses were based on 

registry-linked data. Therefore, the study population was higher than in the CUA, as it included all referred patients in 

the study period, divided into attendees (register intervention) and non-attenders/drop-outs (register control). A pre-

rehabilitation period was defined as one year prior to the referral date to rehabilitation, and the post-rehabilitation period 

was defined as one year after the completion date of rehabilitation. The analysed outcomes were primary and secondary 

healthcare use. Primary healthcare use includes all contacts in the primary healthcare sector recorded in the Danish 

National Health Service Register for primary care, including visits to GPs, office-based specialists, psychologists and 

physiotherapists. Utilisation is measured as expenditure. Resource use in primary healthcare was valued using the tariffs 

of the national agreements between the Danish National Health Service and the professional associations of medical 

specialists. Secondary healthcare use includes contact registered with hospitals (both inpatient and outpatient) from the 

National Patient Register. Resource use was valued using DRG tariffs for inpatient services and the Danish Ambulatory 

Grouping System (DAGS) tariffs for outpatient visits (16). Logistic regression was used to calculate the differences in 

healthcare utilisation and adjusted for age, sex, education, marital status and socioeconomic status. The results of the 

analysis are presented as the average cost of healthcare utilisation per patient, as well as the differences between the 

register intervention and register control groups. 

Statistical analyses 

Baseline characteristics were analysed using Student t-tests for continuous variables and �$2 tests for categorical variables. 

The ICER value, being the ratio of two differences which may not have a normal distribution, has an unknown sample 

distribution. It was, therefore, necessary to estimate the sample distribution around the point estimate non-parametrically. 

This is most appropriately done using the “bootstrap” technique. By this method, 5,000 hypothetical incremental costs 

and effects are modelled. The bootstrap method estimates the sample distribution of a statistic through a large number of 

simulations, based on sampling with replacement from the original data. This allows estimation of confidence intervals 

for the ICER in order to summarise the uncertainty due to sampling variations (17). The bootstrap can be used to represent 

the joint distribution in the incremental cost-effectiveness plane (CE-plane). This is illustrated graphically in a scatterplot, 

where each dot represents an incremental cost and effect. All analyses were carried out in Stata version 15 with a 

significance level set at 5%. 

The study has been carried out in accordance with the General Data Protection Regulation (2015-509-00007). Also, in 

accordance with the Danish National Committee on Health Research Ethics, this research satisfies the criteria of being 

‘questionnaire and register-based research excluding human biological material’, and thus was not required to undergo a 

formal ethics procedure [29]. 
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Results  
Cost-util ity analysis 

Of the referred patients (N=4,361), 481 had a complete SF-36 at baseline and follow-up and had an SF-6D score after the 

crosswalk, and 87 patients were in the control group and had only a baseline SF-36 score. The baseline characteristics 

show a significant difference in education level, with higher rates of a high education level in the intervention group and 

higher rates of a low education level in the control group. The intervention group had a higher proportion of patients with 

diabetes and a lower proportion of patients with COPD compared with the control group. The patients in the control group 

had more comorbidities and higher healthcare use before rehabilitation, and the SF-36 baseline physical score was 

significantly lower than the intervention group.  

Table 1 Baseline characteristics of the intervention and control groups 

Baseline characteristics  Intervention group 
(n=481) Control group (n=87) 

Sex, female/male 239/242  44/43 
Age (SD) 66 (SD 8.9) 67.4 (SD 9.2) 
Marital  status   
Widow/widower 64 (13%) 14 (16%) 
Divorced 72 (15%) 22 (25%) 
Married 303 (63%) 46 (53%) 
Never married 42 (9%) 5 (6%) 
Highest Education *   
Low (<11 years) 165 (34%) 40 (47%) 
Medium 237 (50%) 39 (46%) 
High 75 (16%) 6 (7%) 
Socioeconomic status   
Employed 119 (25%) 13 (15%) 
Unemployed / other cash benefits 67 (14%) 17 (20%) 
Pension 295 (61%) 57 (65%) 
Annual taxable income, € (IQR)   
Personal 22,000 (17,100;30,900) 20,000 (16,200;24,700) 
Diagnosis*   
COPD 279 (58%) 63 (72%) 
CVD 56 (12%) 13 (15%) 
Diabetes 146 (30%) 11 (13%) 
Comorbidity (numbers) *   
0 239 (50%) 28 (32%) 
1–2 212 (44%) 44 (51%) 
3–4 23 (5%) 13(15%) 
>4 7 (1%) 2 (2%) 
Healthcare utilisation before rehabilitation, median 
(IQR) 

  

GP/specialist visits* 90 (61;134) 107 (75;148) 
Outpatient visits 7 (3;18) 9 (5;23) 
Hospital admissions* 6 (3;9.5) 9 (5;14) 
Baseline QALY score (n=5,000) 0.16 (�í0.05;0.04) 0.15 (0.09;0.21) 

*Statistically significant with p-values <0.05 

 

The incremental cost-effectiveness ratio for the base-case analysis suggests that the rehabilitation programme provides 

an incremental cost of €258 (CI 258.3;258.5) and an incremental effect of 0.014 QALYs (CI 0.0136;0.0137), resulting in 

an ICER of €19,056 per extra QALY gained. This places the base-case ICER in the upper-right quadrant of the 

incremental cost-effectiveness scatter plot, making rehabilitation more costly and more effective, Figure 1. 
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Figure 1 Cost-effectiveness plane of base-case and subgroups. 

 

Subgroup analysis: socioeconomic differences in ICER  

The intervention and control groups were split into three subgroups: employed, unemployed / other cash benefits, and 

retired. Even though the numbers in the control groups were relatively small, they were still meaningful. There were no 

significant differences between the intervention and control groups in baseline characteristics within each subgroup. 

However, as expected, there were differences across the subgroups. Among the patients completing rehabilitation, there 

was a significant difference across socioeconomic status in terms of marital status, education level, comorbidity and 

baseline level of the SF-36 physical domain. 

The ICER of the employed analysis suggests that the rehabilitation programme provides an incremental cost of €282 (CI 

281.6;282) and an incremental effect of 0.016 QALYs (CI 0.0164;0.0166), resulting in an ICER of €17,547 per extra 

QALY gained. The ICER of the unemployed / other cash benefits analysis suggests that the rehabilitation programme 

provides an incremental cost of €250 (CI 250;251) and an incremental effect of 0.013 QALYs (CI 0.0133;0.0135), 

resulting in an ICER of €19,100 per extra QALY gained. The ICER for the retired analysis suggests that the rehabilitation 

programme provides an incremental cost of €251 (CI 250;251) and an incremental effect of 0.011 QALYs (CI 

0.0111;0.0113), resulting in an ICER of €22,209 per extra QALY gained. 

This places all three subgroups in the upper-right quadrant of the incremental cost-effectiveness scatter plot, making 

rehabilitation more costly and more effective. However, the unemployed / other cash benefits group is also represented 

in the upper-left quadrant, meaning some of the patients may have reduced QALYs (Figure 2). 
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Table 2 Baseline characteristics of the subgroups 

Baseline 
characteristics  

Subgroups 

 Employed  Unemployed / other cash benefits Retired 
 Intervention 

n=119  
Control 

 n=13 
Intervention 

n=67  
Control  

n=17 
Intervention 

n=295  
Control  

n=57 
Sex, female/male 62/75 4/9 41/34 9/8 177/166 31/26 
Age (SD) 58 (8.19) 57 (3.64) 58 (4.62) 58 (6) 71 (5.90) 72 
Marital status       
Widow/widower <5  <5 <5  <5 59 (20%) 12 (21%) 
divorced 15 (13%) <5 17 (25%) 8 (47%) 40 (14%) 11 (19%) 
Married 82 (69%) 8 (62%) 38 (57%) 6 (35%) 183 (62%) 32 (56%) 
Never married 20 (17%) <5 9 (13%) <5 13 (4%) <5 
Highest Education        
Low (<11 years) 24 (20%) 5 (38%) 22 (33%) 5 (29%) 119 (41%) 30 (55%) 
Medium 66 (56%) 6 (46%) 39 (58%) 10 (59%) 132 (45%) 23 (42%) 
High 28 (24%) <5 6 (9%) <5 41 (14%) <5 
Annual taxable 
income (€) (IQR) 

      

Personal 28,700 
(23,000;36,800

) 

24,900 
(22,500;32,000

) 

22,300 
(17,048;26,740

) 

23,600 
(20,600;24,700

) 

19,800 
(16,397;26,103

) 

 18,900 
(15,100;22,900

) 
Diagnose       
COPD 51 (43%) 8 (62%) 42 63% 14 (82%) 186 (63%) 41 (72%) 
CVD 15 (13%) <5 8 12% <5 33 (11%) 8 (14%) 
Diabetes 53 (44%) <5 17 25% <5 76 (26%) 8 (14%) 
Comorbidity        
0 74 (62%) 8 (62%) 30 45% 3 (18%) 135 (46%)* 17 (30%)* 
1–2 44 (37%) 5 (38%) 32 48% 13 (76%) 136 (46%)* 26 (46%)* 
3–4 -  - <5 <5 19 (6%)* 12 (21%)* 
>4 <5  - <5  - 5 (2%)* <5* 
Healthcare 
utilisation before 
rehabilitation, 
median (IQR) 

      

GP/specialist visits 75 (51;108) 85 (60;113) 90 (52;129) 98 (71;127) 99 (69;149) 113 (84;153) 
Outpatient visits 6 (2:17) 6 (1;9) 7.5 (4;19.5) 24 (10;39) 7 (3:18) 8.5 (5;19.5) 
Hospital 
admissions  

5 (4;8) 3 (1.5;6.5) 7(4;11) 8.5 (5.5;12.5) 6(3:10) 9.5 (7;14) 

Baseline QALY 
score (n=5000) 

0.17 
(0.16;0.18) 

0.15 
(0.14;0.16) 

0.15 
(0.14;0.16) 

0.14 
(0.13;0.15) 

0.16 
(0.16;0.17) 

0.15 
(0.15;0.16) 

*Statistically significant with p-values <0.05 
 

Difference-in-difference analysis 

In the DID analysis, all observations for the programme are used because the focus is on the utilisation of services, leading 

to a larger number of patients in both the intervention and control groups than in the above analyses. The control group 

consists of non-attenders and drop-outs who did not complete rehabilitation.  

The pre- to post-rehabilitation change in the patients’ outpatient visits, hospital admissions, and GP/office-based specialist 

visits in the rehabilitation group was not significant for the intervention group. All the outcomes were lower in the post-

intervention period compared with the pre-intervention period for control patients. However, the DID analysis showed no 

significant differences in healthcare utilisation.  
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Table 2 Difference-in-difference analysis of healthcare utilisation before and after exercise-based rehabilitation 
 Register intervention group 

(n=2,171) 
Register control group 

(n=484) 
DID in 

€ 
Adjusted 
DID in € 

P-
value 

95% CI 

 Before  After  Difference Before  After  Difference     
Outpatient 
visits  

1,269 1,158 �í111 1,261 1,164 �í97 �í18 4 0.99 �í551;559 

Admissions  5,417 3,295 �í2,122 5,746 4,434 �í1,312 �í810 �í617 0.39 �í2,023;794 
GP/specialist 
visits 

643 482 �í161 685 482 �í203 42 29 0.39 �í37;95 

 

Discussion  
This study investigated, from a narrow municipal financial perspective, the cost-effectiveness of the rehabilitation 

programme in the municipality of Aalborg, Denmark in patients with CVD, COPD and diabetes. Overall, we found the 

rehabilitation programme to be cost-effective, with an incremental cost of €258 and an incremental QALY gain of 0.014, 

giving an ICER of €19,056 per QALY gained. No economic evaluations or cost analyses have previously investigated 

the economic implications of municipal rehabilitation of chronically ill patients. The subgroup analysis found that the 

employed gained the most. The results should be interpreted with caution because the control group is small and data 

originates from an observational study. The control group, however, is relatively similar to the intervention group. 

Furthermore, there are trends here indicating that there could be socioeconomic differences.   

The extent to which an intervention is cost-effective depends on the threshold value. In Denmark, there is no fixed 

threshold, and therefore it is unknown whether an ICER of €19,056 per QALY is deemed cost-effective. The small effect 

may be blurred if you only consider the ICER, since it seems cost-effective, but the effect alone seems minimal. Therefore, 

it is relevant to discuss if the QALY gain is of a minimal important difference (MID). According to Walters and Brazier, 

the MID of the SF-6D ranges from 0.010–0.048 across nine different patient groups – e.g., COPD with an MID of 0.010 

(18). If this were applicable for this study, the effect of rehabilitation could be interpreted as a clinically important 

difference, but a gain of 0.014 still seems minimal. The reason for the small QALY effect may be the outcome measure. 

Is SF-36 the most relevant outcome measure in regards to the aim of rehabilitation? Outcome measures for complex 

interventions such as rehabilitation should be broad and capture more than health, and SF-36 does this imperfectly. This 

line of thinking is in line with the aim of rehabilitation, where health and quality of life are not the only aims (19). 

Furthermore, the patients are referred to rehabilitation after an acute event, and therefore their HrQoL has already changed 

during treatment in hospital. Therefore it would have been preferable if the data collection started at the beginning of the 

hospital stay. 

A strength of the present study is that it reflects an ongoing and everyday municipal rehabilitation programme. Most 

studies regarding rehabilitation are in an outpatient setting, why little is known of the HrQoL effects in a municipal setting. 

This study also serves as an example for other municipalities. Furthermore, the study is register-linked, giving more 

precise baseline characteristics than self-reported data.  

The study has several limitations. One is the narrow cost perspective using only the direct salary costs. However, in most 

public welfare programmes, salary costs make up 60–80% of total costs – and in rehabilitation programmes, this is 

probably closer to 80% than 60%. Other costs that ideally should have been included are rent and the maintenance and 
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depreciation costs of the exercise equipment. For the perspective to be societal, the patient cost should be included as well 

– e.g., transportation and time. However, this study had a narrow perspective because we wanted to explore the cost for 

the healthcare centre alone and the effect in the short run. Salary cost is the only cost that can be saved if rehabilitation is 

not performed. This supports the decision to have only salary cost in the analysis. The control group was not ideal, as the 

size was small, and the baseline QALY was assumed to be constant. This could have been further investigated with 

sensitivity analysis, to see how sensitive the QALY score is to the assumption of a zero effect – e.g., by using random 

follow-up values.  

The sample used for the analysis of the study is small: 481, compared to the 4,361 patients who were referred. The large 

proportion of missing participants is due to the lack of SF-36 completions and because of the large percentage of non-

attenders and drop-outs, at 18% and 21%, respectively. The missing SF-36 data was considered missing completely at 

random, hence the all questions were missing. A reason for this could be that the patients never had the opportunity to fill 

out the questionnaire or were not capable of completing it. In future studies, healthcare centres should be aware of how 

to obtain good-quality data. It should be noted that patients are often very willing to answers questionnaires if they are 

given the right instructions and have the purpose of the questionnaire explained to them.  

Conclusion 
The CUA of the rehabilitation programme in the municipality of Aalborg resulted in an increased incremental effect; 

however, with no official threshold in Denmark, it is not possible to make concrete conclusions regarding the cost-

effectiveness. The results from the subgroup analysis are similar to the base-case CUA. However, the employed may be 

gaining more from rehabilitation than the unemployed and retired. No significant DID in healthcare utilisation was found. 
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