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Bio psychosocial perspective on health

During the past three decades, the perspective on health shifted from a one-
dimensional biomedical perspective towards a multidimensional bio psychosocial 
perspective1,2. Induced by this shift, health was defined as the ability to adapt and to 
self-manage, in the face of social, physical and emotional challenges, since 20093. As 
explained in the bio psychosocial model, health status is determined by an interaction 
between biological factors (e.g. diseases or disabilities), psychological factors (e.g. 
coping, mental wellbeing), and social factors (e.g. interaction with others). Health 
Related Quality of Life (HRQoL) is a typical example of a bio psychosocial health 
construct. HRQoL is increasingly used as an outcome measure when evaluating 
effects of treatments, interventions, and policy in health care4,5.

Physical activity in the general population

During the day, people spend various amounts of time being physically active† for 
instance by participating in sports‡, active transport, leisure time physical activity, 
work or daily life activities. Being physically active benefits bio-, psycho- and social 
health6–8. As a result of being physically active, muscle strength and heart and lung 
capacity improves, and body fat decreases. These changes decrease the risk of 
lifestyle related chronic diseases, such as diabetes type II. Participation in physical 
activity improves mental health, reduces the risk on depression, and improves social 
interaction9–11. The health enhancing effects of physical activity are worldwide 
advocated through the Exercise is Medicine paradigm12. Physical activity is described 
as the ‘best buy’ for public health, because of its preventative effects for lifestyle 
related diseases and its relatively low costs13,14. 

The Dutch Health Council (Dutch: Nederlandse Gezondheidsraad) recommends 
adults to participate at least 150 minutes per week in moderate or vigorous physical 
activity, and to perform muscle strength- and bone density increasing activities15. 
Worldwide, many people do not fulfil the physical activity recommendations, and are 

† Throughout this thesis, physical activity is defined as any bodily movement produced by 
skeletal muscles that requires energy expenditure111.

‡ Throughout this thesis, sports participation is defined as an activity involving physical 
exertion with or without game or competition elements, with a minimal duration of 30 
minutes for at least two times a week, and where skills and physical endurance are either 
required or to be improved142.
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thereby named inactive§ 7. However, a curvilinear relationship between the amount 
of physical activity and health risk exists (figure 1). Also relatively minor increase 
in physical activity results in relevant health benefits, especially in inactive people, 
indicating that doing something is better than doing nothing8.

 

Figure 1: Theoretical curvilinear relationship between physical activity level and health risk, 
figure from Warburton and Bredin (2017)8.

Due to for instance improved technology and urbanisation, people tend to become 
less physically active7,16. The increased tendency towards physical inactivity is a major 
burden on health worldwide, due to an increase of non-communicable diseases. 
The proportion of deaths due to physical inactivity is similar to smoking and obesity 
nowadays6. By the accompanying health care costs, and costs caused by productivity 
losses, the economic burden of physical inactivity was estimated to be at least 67.5 
billion dollar worldwide in 201317. Hence, physical inactivity is a global pandemic17,18. 

§ Throughout this thesis, physical inactivity is defined as not achieving 150 min of moderate-
intensity activity or 75 min of vigorous-intensity activity per week, or an equivalent 
combination, regardless of the weekly frequency7.
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Physical activity in physically disabled people

In 2011, 15% of the world’s population, more than a billion people, were estimated 
to live with some form of disability19. In the Netherlands, 12% of the adult population 
suffers from a moderate or severe physical disability, of whom half (6% of the total 
adult population) has a moderate or severe disability of the locomotor system20. 
People may also suffer from impaired mobility as a result of chronic diseases. In total 
9.6% of the Dutch adult population is estimated to live with a mobility impairment21.  
Throughout this thesis, people suffering from impaired mobility because of motor 
disability or chronic disease, are referred to as physically disabled people. Due to 
population ageing, the number of physically disabled people is rising22.

As in the general population, physical activity also benefits bio psychosocial health in 
physically disabled people23. In physically disabled people, physical activity prevents 
secondary conditions, and as such is a form of tertiary prevention24. Although 
physical activity may not reverse the underlying disability or disease, it can reduce 
consequences of the disability, for instance reduce pain, improve mental health, 
and improve HRQoL12,23,24. However, due to various barriers that physically disabled 
people experience, physical activity participation is considerably less in physically 
disabled people compared to the general population20,25,26. 

Stimulating physical activity in physically disabled people

Contrary to a long research history in the general population, priority for research on 
stimulating physical activity in physically disabled people was expressed only since 
the past three decades27,28. Research in this field started with describing barriers and 
facilitators (determinants) that physically disabled people experience to participate in 
physical activity29,30. A recent umbrella review, summarising earlier reviews, divided 
barriers and facilitators regarding physical activity participation in adults and children 
with physical disabilities into the five levels of the social ecological model (figure 
2)29,31. Barriers and facilitators regarding sports participation in physically disabled 
adults were established and divided into personal and environmental determinants32. 
The intrapersonal level of the social ecological model describes personal determinants, 
where the interpersonal, institutional, community and policy level describe 
environmental determinants. Determinants on which healthcare and recreational sector 
can intervene are for instance psychological factors (personal determinant), facilities, 
social support, rehabilitation processes and costs (environmental determinants)29,32.
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Figure 2: The social ecological model as described by McLeroy et al. (1988)31

The abovementioned umbrella review recommended that a shift should occur from 
describing barriers and facilitators towards designing and evaluating interventions 
to stimulate physical activity in physically disabled people29. More than 80 existing 
interventions to stimulate physical activity in this population were found in earlier 
research33,34. However, of these 80 interventions, only seven interventions were non 
disease specific, meaning that they targeted a heterogeneous population regarding 
disability. These seven interventions were exercise¶ interventions, stimulating a 
specific mode of exercise, rather than participating in physical activity in general. 
To change physical activity behaviour on the long term, lifestyle physical activity 
interventions, that stimulate physical activity behaviour in general, are preferred 
above exercise interventions, since lifestyle physical activity interventions may be 
more acceptable to a larger population24.

¶ Throughout this thesis, exercise is defined as a subset of physical activity that is planned, 
structured, and repetitive, with the intent of improving or maintaining one or more facets 
of physical fitness or functioning111.
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In The Netherlands several (lifestyle) physical activity interventions exist for physically 
disabled people. However, existing interventions reach their target population 
through rehabilitation centres35,36, primary health care professionals37,38 or schools 
for special education39. But a substantial proportion of the target population is not 
reached. Throughout this thesis, physically disabled people who cannot be reached 
through rehabilitation, primary health care and special education, are referred to as 
hard-to-reach physically disabled people. The limited reach of existing interventions 
is suggested to explain the fact that physical activity participation did not increase, 
despite several existing interventions20. Stimulating physical activity in a community 
setting is preferred above for instance medical settings to include hard-to-reach 
physically disabled people, and to ensure continuity and applicability in daily 
practice33,40. 

Theoretical frameworks used in this thesis

PAD model

The theory about physical activity behaviour in physically disabled people is 
summarised in the Physical Activity for people with a Disability (PAD) model (figure 
3)41. This model integrates the International Classification of Function, Disability and 
Health (ICF) framework and the Attitude, Social influence and self-Efficacy (ASE) 
model. The PAD model describes both aspects of functioning and disability (ICF) and 
factors influencing physical activity behaviour (ASE)42,43. The PAD model explains how 
environmental- and personal factors, influence levels of physical activity functioning 
directly and indirectly by means of influencing intention. Levels of physical activity 
functioning can be subdivided into the level of body functions and structures, activities 
and participation. For example, social influence of peers (environmental factor) can 
improve a person’s attitude towards physical activity (personal factor), which can 
improve intention (personal factor) to take the dog for a walk (participation).  In order 
to take the dog for a walk, a person has to walk (activities), for which muscle strength 
of the legs (body functions and structures) is required.
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Figure 3: Physical Activity for people with a Disability (PAD) model41.

Intervention Mapping

Intervention Mapping (IM) is a widely accepted method for designing theory-
based health promoting interventions, consisting of six steps44. As a first step, a 
needs assessment must be conducted to investigate the health problem, identify 
the population at risk, and assess health status and quality of life at baseline. IM 
step 2 focusses on describing expected outcomes at behavioural (individual) and 
environmental level, and on specifying performance objectives on these outcomes (i.e. 
the desired change of these outcomes). Moreover, determinants for the behavioural 
and environmental outcomes will be selected. Change objectives will be described in 
a matrix, and are the cross product of the performance objectives and determinants 
(i.e. how a determinant should change in order to fulfil the performance objective). 
Behavioural and environmental outcomes, determinants and change objectives 
together form the logic model of change of IM (figure 4).
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Figure 4: Logic model of change summarizing the first two steps of Intervention Mapping44. 
Arrows indicate causal relationships. The course of the intervention designing process is in the 
opposed direction, starting with quality of life (IM step 1).

In IM step 3, theory-based intervention methods will be selected from behavioural 
science models, for each of the change objectives. These theory-based intervention 
methods will be translated to practical applications, that together form the building 
blocks of the intervention. In IM step 4 the intervention programme will be designed by 
connecting and sequencing the different practical applications. Additionally, protocols, 
documents and materials for the execution of the intervention will be developed in step 
4. Adopters and users of the intervention will be identified in IM step 5, and strategies 
for adoption, implementation and maintenance of the intervention will be identified. 
IM step 6 focusses on the development of an evaluation plan, which includes both 
evaluation of the implementation process and effectiveness of the intervention. 

IM is an iterative process. After finishing the six steps, the intervention can be 
implemented in practice, and evaluated. Based on the evaluations, the intervention 
can be further developed, by following the steps of the IM process again44. 

RE-AIM framework

The RE-AIM framework can be used for evaluating the implementation process 
and the public health impact of health promotion interventions45. This framework 
describes Reach and Effects of the intervention at the level of the individual, Adoption 
and Implementation at the organisational level, and Maintenance of an intervention 
at both individual and organisational level. 
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Aims of this thesis

This thesis aims to develop an intervention to stimulate physical activity in hard-
to-reach physically disabled people, that can be applied in a community setting. 
Application of IM, resulted in the following study aims:

• To study HRQoL and its association with physical activity participation in 
physically disabled people.

• To investigate requirements of stakeholders (professionals and potential users) 
on an intervention to stimulate physical activity in hard-to-reach physically 
disabled people.

• To develop and implement an intervention to stimulate physical activity in 
hard-to-reach physically disabled people, in a community setting.

• To evaluate feasibility and short-term health effects of an intervention to 
stimulate physical activity in hard-to-reach physically disabled people.

Outline of this thesis

The structure of this thesis is based on the steps of IM. As part of the needs 
assessment (IM step 1), HRQoL of physically disabled people was measured using 
the RAND-36. Chapter 2 describes the reliability of the RAND-36 for the generic 
physically disabled (rehabilitation) population. Chapter 3 describes reference values 
for health related quality of life of physically disabled people, and associations 
between physical activity and different components of health related quality of life. 
Behavioural and environmental outcomes, performance objectives, determinants and 
change objectives of the intervention (IM step 2), as well as intervention methods 
and practical applications (IM step 3) were determined among professionals and the 
target population. Chapter 4 describes requirements of professionals working in the 
field of adapted physical activity on an intervention to stimulate physical activity in 
hard-to-reach physically disabled people. The PAD model and logic model of change 
of IM were integrated to describe both an intervention and the physical activity 
behaviour itself. Chapter 5 describes the requirements of the target population on the 
intervention. Chapter 6 describes the development and design of the final adapted 
intervention Activity Coach+ (IM step 4), and plans for adoption, implementation 
(IM step 5) and evaluation of Activity Coach+ (IM step 6). Chapter 7 presents short 
term effects of Activity Coach+ on physical activity behaviour and bio-, psycho- and 
social health outcomes. Chapter 8 discusses the findings of this thesis and provides 
recommendations for practical use and future research.



 



Reliability of the Dutch translation of the 
RAND 36-item health survey in a post-
rehabilitation population

Krops LA, Wolthuizen L, Dijkstra PU, Jaarsma EA, Geertzen JHB, Dekker R.

International Journal of Rehabilitation Research, 
2018; 41(2):128-137
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Abstract

The aim of this study is to evaluate the reliability of the RAND 36-item Health survey 
as a measure of health related quality of life in a general Dutch post-rehabilitation 
population. A total of 752 ex-rehabilitation patients were invited to complete the 
Dutch RAND 36-item health survey. After 2 weeks, the people who responded 
to the first questionnaire were asked to complete the same questionnaire again. 
Internal consistency of the questionnaire was expressed as Cronbach’s α. Test–retest 
reliability was expressed as intraclass correlation coefficient (ICC) and presented 
in Bland–Altman plots. Internal consistency was found acceptable for all subscales 
(n=276; Cronbach’s α ranged from .81 to .95). Test–retest reliability was found 
acceptable for research and group comparisons for all subscales (n=184; ICC ranged 
from .71 to .88). Overall, test–retest reliability of the physical functioning (ICC=.86), 
pain (ICC=.87), and general health (ICC=.88) subscale was relatively high, and that of 
health change (ICC=.71) was relatively low. Reliability of the questionnaire did not 
notably differ between participants who indicated stable health and participants who 
indicated health change during the past weeks. In conclusion, the Dutch translation 
of the RAND 36-item health survey is reliable for research and group comparisons in 
a general post-rehabilitation population. However, the RAND 36-item health survey 
is not sufficiently reliable for individual comparisons within this population. 
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Introduction

Health related quality of life (HRQoL) is a typical example of a construct that emerged 
from the bio psychosocial perspective on health, which is the most common view since 
the past decades1. Because of the need for metrics on performance and processes 
in healthcare in order to improve the quality and effectiveness of care, HRQoL is 
frequently used as an outcome measure46. A number of assessment instruments have 
been developed to evaluate HRQoL. A short self-administered health survey, such as 
the multidimensional RAND 36-item health survey 1.0 (RAND-36), is frequently used 
in rehabilitation46. A search in PubMed resulted in 70 studies using the RAND-36 
in groups of patients within the rehabilitation population. The RAND-36 is a profile 
based questionnaire with different subscales: physical functioning, social functioning, 
role limitations due to physical health problems, role limitations due to personal or 
emotional problems, mental health, pain, vitality, and general health perception. In 
addition, one item assesses health change over the past year47.

The RAND-36 consists of exactly the same 36 items as the 36-Item short-form health 
survey (SF-36)48. The scoring procedure differs somewhat between RAND-36 and SF-
36. Only for two subscales, pain and general health, the RAND-36 results in a slightly 
higher score compared with the SF-36. The other subscales are exactly the same. 
Overall, the RAND-36 and SF-36 are extremely highly correlated (.99)49. The Dutch 
translation of the RAND-36 was approved as valid50.

To our knowledge, the reliability of the Dutch translation of the RAND-36 was 
investigated in only two studies. In healthy individuals, test–retest reliability (Pearson 
r) ranged from .58 to .8251. In a brain injury population, test–retest reliability, expressed 
in intraclass correlation coefficient (ICC), ranged from .44 to .9452. As Pearson r cannot 
detect systematic differences, the use of ICC is preferred53,54. Appendix 1 provides 
an indication for reliability values for both the RAND-36 and the SF-36, as found 
in a search in PubMed. Although reliability of the SF-36 has been tested in groups 
of patients with different diagnoses within the rehabilitation population52,55–63, no 
studies investigated reliability of the Dutch translation of the RAND-36 in a general 
rehabilitation population. Because of the increased use of HRQoL as an outcome 
measure in general rehabilitation populations, reliability assessment is essential for an 
appropriate interpretation of the results of HRQoL assessment.

The aim of this study is to evaluate the reliability of the Dutch translation of the 
RAND-36 in a general post-rehabilitation population. The reliability of the RAND-36 
and SF-36 was acceptable or good in earlier research on different populations51,52,55–63. 
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As the health of post-rehabilitation patients may be less stable compared with 
healthy individuals, reliability in this study is hypothesised to be lower compared with 
findings in healthy individuals. However, as found in research on other diagnoses, we 
hypothesise the RAND-36 to be reliable in a post-rehabilitation population.

Methods

Participants

In this study, a total of 752 post-rehabilitation patients were invited to participate. 
All of them underwent their rehabilitation programme in the Center for Rehabilitation 
of the University Medical Center Groningen. We invited post-rehabilitation patients 
instead of clinical patients because health of clinical patients is assumed to be instable 
owing to treatment and disease progression, which may bias findings on test–retest 
reliability. Inclusion criteria were diagnoses belonging to the specialism of rehabilitation 
medicine (for instance, neurological problems, amputation, chronic pain), age of 18 
years or older, and sufficient capacity to complete the questionnaire. Excluded were 
patients with a diagnosis of orthopaedic origin, as they were treated mostly mono-
disciplinary, and patients who received cardiac or pulmonary rehabilitation, as they 
were treated in a different treatment framework. Of all post-rehabilitation patients 
who were treated between January 2012 and December 2014, and met the above-
mentioned criteria, 752 patients were selected, based on a random selection of 94 
patients within each of the eight diagnosis categories (amputation, cerebrovascular 
accident, other brain injuries, chronic pain, multiple sclerosis, spinal cord injury, other 
neurological disability, and other diagnoses). The test–retest reliability population 
consisted of all patients who returned the first questionnaire within 4 weeks (n=261).

Questionnaire

In this study, the Dutch translation of the RAND-36 was used50. Values for each of 
the nine subscales range from 0 to 100; higher scores represent a better HRQoL50. 
The RAND-36 is a valid and freely available questionnaire50. To determine the stability 
of the construct under measurement, a question on the experienced health change 
during the past 4 weeks was added. Participants were asked if their health was much 
better, a bit better, the same, a bit worse, or much worse compared with 4 weeks ago.
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Procedure

The patient’s names, addresses, diagnosis, and date of last treatment were retrieved 
from the database of the Center for Rehabilitation of the University Medical Center 
Groningen. The questionnaire, including a cover letter, was sent to the potential 
participants by post. Participants were asked to complete and return the paper 
questionnaire. After 2 weeks, all participants who returned the first questionnaire 
were invited to complete exactly the same questionnaire again64. Within 2–4 weeks 
after sending the first questionnaire, a second questionnaire was sent on the day that 
the first questionnaire was received back. No retests were sent later than 4 weeks 
after sending the first questionnaire, in order to restrict the interval between the 
test and retest. All participants signed informed consent, after being informed that 
participation was voluntary, and that the data would be processed anonymously 
(except for matching test and retest). The Medical Ethical Committee of the University 
Medical Center Groningen the Netherlands confirmed that ethical approval was not 
required for this study (METc 2012.450).

Data analysis

Differences between participants and nonparticipants were analysed using 
independent-samples t-tests (age and follow-up) and x2-tests (diagnoses and sex). In 
the entire tested population, the internal consistency (Cronbach’s α and the mean 
inter-item correlation) of the different subscales was analysed. Moreover, floor 
and ceiling effects were calculated as the percentage of participants who scored 
the lowest or highest possible score in the entire tested population. Proportions 
of more than 15% scoring, respectively, the lowest or highest possible score were 
indicated as substantial floor or ceiling effects65,66. In the population that completed 
the questionnaire twice, a Wilcoxon signed-ranks test was performed to investigate 
systematic differences between the pretest and post-test because of non-normality 
of the data. Test–retest reliability was analysed by calculating ICC (two-way random, 
absolute agreement), Pearson r between the test and retest to compare our results 
with those found previously, and limits of agreement (mean ± 1.96 SD). Bland–Altman 
plots were created to visually present the test–retest reliability. Test–retest reliability 
was analysed for three groups separately: all participants (n=184), participants 
who mentioned stable health during the past 4 weeks (n=135), and participants 
who mentioned health change during the past 4 weeks (n=39). A Mann–Whitney 
U-test was performed to investigate systematic differences on the mean score of 
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test and retest of the subscales, between participants who mentioned that their 
health changed during the past 4 weeks and participants who mentioned no health 
change during the past 4 weeks. The relation between the amount of health change 
mentioned and differences between pre-test and post-test was calculated using 
Spearman’s correlations. Missing data were handled as prescribed by the manual of 
the RAND-3650. Statistical analyses were performed using SPSS 20.1 (IBM, New York, 
NY, USA). The level of significance was set at p-value of less than .05.

Results

In total, 276 (37%) patients completed the first questionnaire (table 1). Participants 
were statistically significantly younger compared with nonparticipants (t=2.815 
(401.7); p=.005). The distribution of diagnoses statistically significantly differed 
between participants and nonparticipants (x2=14.562 (7); p=.042). No statistically 
significant differences between participants and nonparticipants were found regarding 
sex (x2=.718 (1); p=.397) and follow-up period (t=.667 (750); p=.505). Per scale 0 
–4.7% of the items were missing. Scores on .4% (pain) to 3.6% (health change) of the 
subscales could not be calculated. Internal consistency (Cronbach’s α) ranged from 
.81 (social functioning, vitality and general health) to .95 (physical functioning) (table 
2). Floor and ceiling effects (>15%) were found for social functioning, role limitations 
– physical, role limitations – emotional, and pain (table 2).
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Table 1: Personal characteristics of the participants, separated for the participants who 
completed only the first questionnaire (internal consistency) and both questionnaires (test-
retest).

Internal consistency (n=276) Test-retest (n=184)

Mean SD Mean SD

Age (years) 48.0 25.1 45.0 28.6

Median IQR Median IQR

Follow-up (months) 39 30 - 48 39.5 31 - 48

n % n %

Gender
Men 148 54 106 58

Diagnosis group a

Amputation 33 12 24 13

Cerebral Vascular Accident 46 17 31 17

Brain injury other b 35 13 23 12

Chronic pain 25 9 12 6

Multiple Sclerosis 32 12 25 14

Spinal cord injury 42 15 29 16

Other neurological disability c 34 12 22 12

Other d 29 11 18 10

Notes: SD = standard deviation, IQR = interquartile range ; a self-reported diagnosis; b brain 
injuries from traumatic or oncological origin and meningitis; c spina bifida, parkinson’s disease 
and guillain-barré syndrome; d disabilities such as tumours, fibromyalgia, arthritis, multi trauma, 
chronic fatigue syndrome and decubitus ulcer.
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Table 2: Internal consistency and dispersion, measured over the entire population (n=276)

Internal consistency Dispersion

Subscale (number of items; score 
range)

α Mean inter-item 
correlation

Floor (%) Ceiling (%)

Physical Functioning (10; 20) .95 .66 6.9 5.8

Social Functioning (2; 8) .81 .68 2.5 22.1

Role Limitations – Physical (4; 4) .90 .69 44.2 25.4

Role Limitations – Emotional (3; 3) .88 .70 22.1 56.2

Mental Health (5; 25) .85 .54 - 4.7

Vitality (4; 20) .81 .52 - 1.1

Pain (2; 49) .92 .86 1.1 27.2

General Health (5; 20) .81 .47 .4 1.4

Health Change (1; 4) - - 7.2 3.6

Notes: α = Cronbach’s alpha; internal consistency of the health change element cannot be 
determined since the scale consist of only one item.

Of 261 invited patients, 184 (70%) patients completed both questionnaires (table 
1). The interval between the two tests ranged from 5 to 38 days (18.1 ± 5.3 days). 
The population that completed both questionnaires (test–retest population) was 
statistically significantly younger compared with the population that only completed 
the first questionnaire (t=3.551 (273.9); p<.001). The two populations did not differ 
statistically significantly on follow-up (t=−.716 (274); p=.475), diagnosis (x2=6.823 (7); 
p=.448), and sex (x2=3.526 (1); p=.060). No statistically significant differences were 
found between pre-test and post-test for the subscales (table 3). Test–retest reliability 
in ICC ranged from .71 (health change) to .88 (general health). Pearson r also ranged 
from .71 (health change) to .88 (general health) (table 3). Bland–Altman plots are 
presented in figure 1. Test–retest reliability is presented separately for the participants 
who mentioned health change during the past 4 weeks and the participants who 
indicated stable health (appendix 2). The participants who mentioned health change 
during the past 4 weeks scored statistically significantly lower on all subscale means 
of both questionnaires compared with the participants who mentioned a stable 
health during the past 4 weeks (U: 1387.50 to 1837.50, z: −4.408 to −2.659, p: <.001 
to .008). The amount of health change was not statistically significantly related to 
the differences between pre-test and post-test on any of the subscales (Spearman’s r 
ranged from .001 to .115; significance ranged from .140 to .991).
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Figure 1: Bland-Altman plots for the individual subscales. Solid lines represent the mean 
difference between test and retest. Dotted lines represent the Limits of Agreement. (figure was 
created by using MATLAB 2014.b (The Mathworks Inc., Natrick, MA, USA))

Discussion

The aim of this study was to test the reliability of the RAND-36 in a post-rehabilitation 
population. The Dutch translation of the RAND-36 is reliable for research and group 
comparisons in a diverse post-rehabilitation population. However, it is not reliable 
for individual comparisons. Thirty-seven percent of the included patients completed 
the first questionnaire. This participation is lower compared with an earlier study 
in both community and chronic disease populations67. However, in that study the 
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investigators invited their population personally. Participation in our study was little 
higher compared with a study in healthy individuals, in which questionnaires were 
also sent by post51. Presumably, participation in the current study was related to the 
fact that participants were ex-patients, and familiar with our institute. Participation 
on the second questionnaire was relatively high (70%). Nonresponse could lead to 
nonresponse bias. Nonresponse bias is likely to influence RAND-36 outcomes, but 
the influence on reliability scores is not clear.

The criterion for internal consistency (Cronbach’s α) is α more than or equal to .7067. 
All subscales fulfilled this criterion. Our findings were approximately equivalent to 
that of an earlier study on the Dutch translation of the RAND-3651, except for the 
internal consistency of the social functioning scale, which was higher in our study. No 
remarkable differences between the internal consistency of subscales in our study 
and that in earlier research (SF-36 and RAND-36) were found, except for the pain 
scale, which was slightly higher in the current study55–58,60–63.

In the current study, floor and ceiling effects were found on the subscales social 
functioning, role limitations – physical, role limitations – emotional, and pain. The floor 
and ceiling effects in both role limitations subscales may be explained by the small 
scoring range. These subscales consist of only a few dichotomous questions, resulting 
in a large proportion of patients with the same score. Floor and ceiling effects found 
in this study did not remarkably differ from that in earlier research56,58,60–62.

No significant differences were found between pre-test and post-test for any of the 
subscales, indicating that HRQoL on all subscales remained constant between the 
two test occasions. In addition, for the participants who mentioned health change, 
and the participants who mentioned stable health during the past 4 weeks separately, 
no significant differences were found between pre-test and post-test (appendix 2). It 
seems remarkable that no differences between the test and retest were found within 
the participants who mentioned health change during the past 4 weeks. Moreover, 
the amount of health change mentioned is not related to differences between pre-test 
and post-test on any of the subscales. This means that although these participants 
experience health change, this is not detected by the subscales of the RAND-36. In six 
of nine subscales, the difference between test and retest is larger in the participants 
who mentioned health change compared with the participants who mentioned stable 
health. The absence of a significant difference between test and retest is suggested to 
be explained by the low number of participants who mentioned health change.

For group comparisons and research, a minimum ICC of .70 is required68. All subscales 
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fulfilled this criterion. For individual comparisons, a minimum ICC of .90 is required68. 
None of the subscales fulfilled this criterion, whereby none of the subscales is reliable 
enough for individual comparisons in this population. Compared with earlier research 
regarding different translations of both RAND-36 and SF-3652,56–63, the current study 
shows similar test–retest reliability (ICC) on all subscales (appendix 1). Compared with 
a study that assessed reliability of the Dutch translation of the RAND-36 in a brain 
injury population52, reliability was similar or higher in our study for all subscales, except 
for role limitations – emotional, which scored much lower in our study. However, 
the ICC of the role limitations – emotional scale in the study of Van Baalen et al. 
(2006) is relatively high compared with the results of other studies, and compared 
with other subscales in their study. It can be hypothesised that this result might be an 
outlier. The higher reliability on most subscales in our study may be explained by the 
population tested. The current study tested a more heterogeneous post-rehabilitation 
population, whereas the earlier study tested a relatively homogeneous brain injury 
population52. The ICC is calculated as the ratio of the between-subjects variation 
and the total (between + within participants) variation. In a very heterogeneous 
population, between-subjects variation will be high; hence, the influence of the 
within-participants variation will be smaller.

Although Pearson r cannot detect systematic error, it was calculated in order to 
compare our findings with the manual belonging to the Dutch translation of the 
RAND-3650. When comparing with earlier research in healthy adults51, the current 
study found higher test–retest reliability (Pearson r) for all subscales (appendix 1). 
The higher test–retest reliability found in the current study may be explained by the 
shorter interval between the test and retest compared with the study of Van der Zee 
et al. (1993) (appendix 1). When comparing our findings with findings in a diverse 
population including low back pain, reliability of all subscales was comparable55.

In figure 1, Bland–Altman plots are provided to visually present the agreement of the 
subscales. Figure 1 shows that the subscales with the highest ICCs (general health 
(.88), pain (.87) and physical functioning (.86)) have small limits of agreement. Within 
both role limitations subscales, broad limits of agreement are found, whereas ICC 
values are acceptable. The relatively high ICCs are caused by a high between-subjects 
variation, owing to a heterogeneous population. SDs of both test and retest scores 
are remarkably high for the role limitations – physical and role limitations – emotional 
subscales (table 3).

When testing the reliability of the subscales for participants who mentioned health 
change during the past 4 weeks and participants who mentioned stable health 
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separately, it is remarkable that the reliability of both role limitations subscales is 
lower in participants with stable health compared with participants who mentioned 
health change (appendix 2). The low reliability of both role limitations subscales can 
be explained by the small scoring range (difference between minimal and maximal 
possible raw score). In scales that have a small scoring range, different answers result 
in highly different scale scores, which impairs test–retest reliability68. However, no 
explanation could be found for the higher reliability in the health change group 
compared with the stable health group. Notably, participants who mentioned health 
change during the past 4 weeks scored lower on all subscales (mean score of test and 
retest) compared with participants who mentioned stable health (appendix 2). This 
suggests that stability of health leads to a higher quality of life.

A strength of the current study is the sample size, which is relatively large compared 
with earlier reliability studies (appendix 1). This study is limited by the variation on the 
interval between the two test occasions between participants. An additional check 
was done to ensure stability of the construct under measurement. However, the 
shortest interval between test and retest was 5 days, whereby it could have been that 
the participant remembered the given answers.

Clinically, the results of this study indicate that the RAND-36 is a reliable instrument 
for performing research and group comparisons in rehabilitation. The RAND-36 is 
suitable for describing the HRQoL of diverse patient groups that were represented 
in the post-rehabilitation population tested in the current study. Moreover, it can 
be used to assess differences between HRQoL of different populations, and for 
evaluation of healthcare or interventions, provided that it will be evaluated in a whole 
group. However, the RAND-36 is not appropriate for individual HRQoL assessment, 
or monitoring individual progression in rehabilitation. This finding agrees with the 
suggestion given by an earlier review on different health status surveys65. However, 
the current study more elaborates test–retest reliability by using ICC instead of 
Pearson r, and illustrates the findings by using Bland–Altman plots.

Conclusions

The Dutch translation of the RAND-36 is a reliable instrument for measuring HRQoL 
in a diverse post-rehabilitation population, when used for group comparisons or 
research. Overall, the Dutch translation of the RAND-36 was proven to be not reliable 
enough for individual comparisons in a diverse post-rehabilitation population.
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A
ppendix 1: Test-retest reliability of the RA

N
D

-36 and SF-36, findings of the current study and earlier research

Test
Population

n
Int.

PF
SF

RP
RE

M
H

V
T

BP
G

H
H

C

ICC
Current study

RAN
D

 (d)
Rehabilitation

184
2

.86
.75

.79
.74

.79
.84

.87
.88

.71

Van Baalen et al. (2007)
RA

N
D

 (d)
Brain injury

14
2

.64
.80

.66
.94

.44
.81

.67
.68

-

D
orm

an et al. (1998)
SF (e)

CVA
209

3
.80

.79
.77

.60
.30

.77
.81

.81
-

Lin et al. (2007)
SF (c)

SCI
10

2
.71

.93
.89

.99
.77

.93
.87

.85
-

Steffen et al. (2008)
SF (e)

Parkinsonism
36

1
.80

.71
.85

.84
.83

.88
.89

.85
-

Ferrer et al. (2006)
SF (s)

CLBP
43

2-13
.91

.77
.70

.55
.71

.75
.81

.82
-

Boyer et al. (2006)
SF (f)

H
N

M
D

69
2

.75
.63

.73
.71

.78
.85

.82
.78

-

D
unn et al. (2003)

SF (e)
Back pain

14
2

.93
.88

.81
.74

.90
.94

.89
.96

-

Saleh et al. (2002)
SF (e)

H
ip/knee pain

36
3

.90
.85

.91
.79

.93
.86

.87
.84

-

V
ickrey et al. (1997)

SF (e)
M

S
84

2
.96

.64
.66

.72
.85

.82
.86

.71
-

Pearson r
Current study

RAN
D

 (d)
Rehabilitation

184
2

.87
.75

.79
.74

.79
.84

.87
.88

.71

Van der Zee et al. (1993)
RA

N
D

 (d)
H

ealthy
159

9
.82

.58
.60

.67
.73

.76
.72

.80
.40

Ruta et al. (1994)
SF (e)

D
iverse*

414
2

.93
.80

.76
.66

.81
.84

.82
.88

-

N
otes: Int. = M

ean Interval betw
een test and retest (w

eeks); PF = physical functioning; SF = social functioning; RP = role lim
itations – physical; 

RE = role lim
itations – em

otional; M
H

 = m
ental health; V

T = vitality; BP = bodily pain; G
H

 = general health; H
C = health change; ICC = Intraclass 

Correlation Coeffi
cient; r = Pearson correlation; CVA = Cerebral Vascular Accident; SCI = Spinal Cord Injury; CLBP = Chronic Low

 Back Pain; 
H

N
M

D
 = H

ereditary N
eurom

uscular D
isease; M

S = M
ultiple Sclerosis; d = D

utch translation, e = English translation, c = Chinese translation, s 
= Spanish translation; f = French translation; * D

iverse population including low
 back pain, m

enorrhagia
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Appendix 2 (continuation)

Figure A2.1: Bland-Altman plots for the individual subscales of participants who mentioned 
stable health during the past 4 weeks (n=135). Solid lines represent the mean difference 
between test and retest. Dotted lines represent the Limits of Agreement. (figure was created 
by using MATLAB 2014.b (The Mathworks Inc., Natrick, MA, USA))
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Appendix 2 (continuation)

Figure A2.2: Bland-Altman plots for the individual subscales of participants who mentioned 
health change during the past 4 weeks (n=39). Solid lines represent the mean difference 
between test and retest. Dotted lines represent the Limits of Agreement. (figure was created 
by using MATLAB 2014.b (The Mathworks Inc., Natrick, MA, USA))
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Abstract

Purpose: To establish reference values for Health Related Quality of Life (HRQoL) 
in a Dutch rehabilitation population, and to study effects of patient characteristics, 
diagnosis and physical activity on HRQoL in this population.
Method: Former rehabilitation patients (n=3169) were asked to fill in a questionnaire 
including the Dutch version of the RAND-36. Differences between our rehabilitation 
patients and Dutch reference values were analysed (t-tests). Effects of patient 
characteristics, diagnosis and movement intensity on scores on the subscales of the 
RAND-36 were analysed using block wise multiple regression analyses.
Results: In total 1223 patients (39%) returned the questionnaire. HRQoL was 
significantly poorer in the rehabilitation patients compared to Dutch reference values 
on all subscales (p<.001) except for health change (p=.197). Longer time between 
questionnaire and last treatment was associated with a smaller health change (p=.035). 
Higher age negatively affected physical functioning (p<.001), social functioning 
(p=.004) and health change (p=.001). Diagnosis affected outcomes on all subscales 
except role limitations physical, and mental health (p ranged <.001 to .643). Higher 
movement intensity was associated with better outcomes on all subscales except for 
mental health (p ranged <.001 to .190).
Conclusions: HRQoL is poorer in rehabilitation patients compared to Dutch reference 
values. Physical components of HRQoL are affected by diagnosis. In rehabilitation 
patients an association between movement intensity and HRQoL was found. For 
clinical purposes, results of this study can be used as reference values for HRQoL in 
a rehabilitation setting.
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Introduction

During the past decades, the perspective on health care shifted from mainly biomedical 
to more bio psychosocial1. In the bio psychosocial model, health is described as an 
interaction between biological, psychological and social aspects69. Health Related 
Quality of Life (HRQoL) is a typical example of a bio psychosocial construct, by its 
biological (i.e. physical functioning), psychological (i.e. mental health) and social 
aspects (i.e. social functioning)70. Through this shift in health perspective, improving 
HRQoL tends to become of more importance in present health care. This shift in 
perspective went simultaneously with an increased demand towards measuring the 
effectiveness of health care70. Taking this together, this highlights the importance of 
measuring HRQoL in today's health care5.

Especially in rehabilitation, improving HRQoL is one of the important goals because 
of the permanent effects of most impairments. In the treatment of Multiple Sclerosis 
(MS) patients, HRQoL forms an important consideration71 since it is highly sensitive to 
changes in disease status. HRQoL is frequently assessed by using the Short Form-36 
(SF-36), as compiled by the Medical Outcome Study48. The SF-36 is highly correlated 
(.99) with the RAND-36. Both questionnaires consist of exactly the same 36 items, 
and only differ slightly in the scoring procedure49. Additional to the shared 8 subscales, 
the RAND-36 has a subscale “health change over the past year”.

In earlier research, quality of life in rehabilitation outpatients proved to be lower 
compared to the general population72. That study used the abbreviated version of 
the World Health Organisation Quality of Life questionnaire, whereby Quality of Life 
is divided in different subscales compared to the RAND-36 or SF-36. Four studies 
measured HRQoL using the RAND-36 in a diagnosis group that is represented in the 
rehabilitation population of the current study73–76. Only for people with a lower limb 
amputation, we found HRQoL as measured by the Dutch translation of the RAND-
3674,76. Lower limb amputees scored lower on physical functioning, role limitations-
physical and pain compared to control subjects74. To the best of our knowledge, 
besides these four studies, HRQoL was only measured with the SF-36 in different 
non-Dutch populations, for the diagnoses in the current study62,77–102. Since the SF-36 
does not include the health change element, reference values for that element were 
not present. In general HRQoL was lower in lower limb amputee patients, chronic 
pain patients, MS patients and spinal cord injured (SCI) patients compared to the 
general population73,74,77–79,89,97,101. Most studies on HRQoL focus on only a small 
part of the rehabilitation population. However, including various diagnoses of the 
rehabilitation population allows also a direct comparison of HRQoL between these 
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diagnoses. The aim of the current study is establish reference values for HRQoL in 
a Dutch rehabilitation population, and to study effects of patient characteristics, 
diagnosis and physical activity on HRQoL in this population.

Methods

Participants

A total of 3169 rehabilitation patients were invited to participate in this study. All of 
them completed their rehabilitation programme in the Center for Rehabilitation of 
the University Medical Center Groningen, the Netherlands. All rehabilitation patients 
of 18 years or older, treated between the 1st of January 2009 and 31st of December 
2011 were invited. Excluded were cardiac or pulmonary rehabilitation patients since 
they were treated in a different treatment framework, and patients with a diagnosis 
of orthopaedic origin since they were treated mostly mono disciplinary.

Questionnaire

Participants were asked to fill in a questionnaire including the validated Dutch version 
of the RAND-3647,50 and questions on sports participation32. The RAND-36 is a profile 
based measurement instrument, of which scores on the following 9 subscales are 
calculated: Physical functioning, Social functioning, Role limitations-physical, Role 
limitations-emotional, Mental health, Pain, Vitality, General health and Health change.

Procedure

The patient's names, addresses, diagnosis, gender, date of birth, and date of last 
treatment were retrieved from the database of the Center for Rehabilitation of 
the University Medical Center Groningen. All potential participants received the 
questionnaire including a cover letter and an informed consent form by post. Potential 
participants were asked to either fill in and return the paper questionnaire, or fill in the 
online questionnaire, by using the provided link. After being informed that participation 
was voluntary and data would be processed anonymously, participants gave their 
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written informed consent. Participants who completed the online questionnaire were 
asked to return their written informed consent by post. Moreover we assumed that by 
filling in the questionnaire, the participant declared willingness to participate. Online 
questionnaires were filled in using the Unipark software (QuestBack GmbH, Berlin, 
Germany) which fulfils data protection and security requirements (ISO 27001). Prior 
to sending the questionnaire, all potential participants were coded using a participant 
number. The online questionnaire was filled in using provided login credentials which 
were based on the participant number. The paper questionnaire was also coded with 
the predetermined participant number, whereby no information that can lead to the 
participant was present on the questionnaire, except for the participant number of 
which the key was only available to the involved researchers. The study protocol 
was approved by the Medical Ethical Committee of the University Medical Center 
Groningen, the Netherlands (METc 2012.450).

Data analysis

Differences between participants and non-participants were analysed using 
independent samples t-tests (age and follow-up period) and chi squared tests 
(diagnoses and gender). Despite scores on some of the subscales were non-normally 
distributed (skewness and kurtosis divided by their standard deviation >1.96), 
differences between participants and a healthy Dutch reference population50 for all 
9 subscales were analysed using independent samples t-tests, because of the large 
sample size. Radar plots were created to elucidate the scores on the subscales for 
different diagnoses, and for the entire rehabilitation population in comparison to 
Dutch reference values. Multiple regression analyses were performed to statistically 
predict scores on the 9 subscales based on follow up (months between last treatment 
and questionnaire), gender, age, diagnosis and movement intensity. Predictors 
were entered block wise. Patient characteristics were entered first, diagnosis was 
entered second, and movement intensity was entered third. When significant effects 
for movement intensity and for any other predictor were found, interaction effects 
between these predictors were explored and entered as a fourth block. Movement 
intensity was calculated by multiplying the activity specific intensity (MET)103 with the 
number of hours per week that the activity was performed. Diagnoses were entered 
using dummy variables, in which MS formed the reference group. Statistical analyses 
were performed using SPSS 20.1 (IBM, New York, NY, USA). The level of significance 
was set at p<.05.



44

3

Chapter 3

Results

A total of 1223 patients (39%) completed the questionnaire (table 1), of whom 1113 
persons (91%) responded using the paper questionnaire, and 110 persons (9%) filled 
in the online questionnaire. Participants were older compared to non-participants (t=-
8.903 (2746.7); p<.001). The distribution of diagnoses differed between participants 
and non-participants (x2=31.156 (6); p<.001). No differences between participants 
and non-participants were found regarding gender (x2=.821 (1); p=.365) and follow up 
period (t=1.001 (3167); p=.317) (table 1). 

Table 1: Characteristics of the participants and non-participants

Participants 
(n=1223)

Non-participants 
(n=1946)

Difference 
(95% CI)

p-value

mean ± SD mean ± SD

Age (years)* 53.9 ± 14.3 49.1 ± 15.6 -4.8 (-5.9 ; -3.8) <.001

Follow up (months) 29.1 ± 10.5 29.5 ± 10.5 .4 (-.4 ; 1.1) .317

n (%) n (%)

Gender (men) 609 (50) 931 (48) .365

Diagnosis* <.001

Amputation 49 (4) 77 (4)

Brain injury a 418 (34) 564 (29)

Chronic pain 334 (27) 664 (34)

Multiple sclerosis 73 (6) 98 (5)

Spinal cord injury 98 (8) 67 (3)

Other neurological 
disabilities b

99 (8) 214 (11)

Other disabilities c 152 (12) 270 (14)

Notes: 95% CI = 95% confidence interval; *significant difference between participants and 
non-participants; a Brain injuries from vascular, traumatic and oncological origin and meningitis; 
b Spina Bifida, Parkinson’s Disease and Guillain-Barré Syndrome; c Disabilities such as tumours, 
fibromyalgia, arthritis, multi trauma, chronic fatigue syndrome and decubitus ulcer.
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Missing items per question ranged from .4 to 10.8%, and scores on subscales missed 
in .1 to 8.2% of the participants. HRQoL was significantly lower in the current 
rehabilitation population compared to the healthy reference population50 on all 
subscales except for the health change subscale (table 2, figure 1). 

Table 2: Difference in HRQoL between the current rehabilitation population and a healthy 
Dutch reference population50.

Rehabilitation 
Mean ± SD

Healthy a 
Mean ± SD

Difference 
(95% CI)

t-value p-value

PF 51.6 ± 31.7 81.9 ± 23.2 -30.3 (28.0 ; 32.6) 25.68 <.001

SF 64.6 ± 27.1 86.9 ± 20.5 -22.3 (20.3 ; 24.3) 21.92 <.001

RP 43.1 ± 40.6 79.4 ± 35.5 -36.3 (33.1 ; 39.5) 22.20 <.001

RE 70.5 ± 40.8 84.1 ± 32.3 -13.6 (10.5 ; 16.7) 8.62 <.001

MH 65.2 ± 15.1 76.8 ± 18.4 -11.6 (10.2 ; 13.0) 16.52 <.001

VT 52.1 ± 16.6 67.4 ± 19.9 -15.3 (13.8 ; 16.8) 19.99 <.001

BP 65.2 ± 26.6 79.5 ± 25.6 -14.3 (12.2 ; 16.4) 13.03 <.001

GH 54.7 ± 21.1 72.7 ± 22.7 -18.0 (16.2 ; 19.8) 19.61 <.001

HC 54.2 ± 24.3 52.4 ± 19.4 -1.2 (-.6 ; 3.0) 1.29 .197

Notes: 95% CI = 95% confidence interval; a Results of a Dutch healthy reference population50; 
PF = physical functioning; SF = social functioning; RP = role limitations-physical; RE = role 
limitations-emotional; MH = mental health; VT = vitality; BP = bodily pain; GH = general health; 
HC = health change
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Figure 1: Health related quality of life in rehabilitation and healthy individuals50. Dotted line 
= rehabilitation patients; solid line = healthy reference population50. *significant differences 
between the  rehabilitation patients and healthy individuals. PF = physical functioning; SF = 
social functioning; RP = role limitations-physical; RE = role limitations-emotional; MH = mental 
health; VT = vitality; BP = pain; GH = general health; HC = health change.

Results of the multiple regression analyses investigating the effect of follow up, 
gender, age, diagnosis and activity intensity on HRQoL are presented in table 3. 
Follow-up negatively affected health change (p=.035), whereas age has a negative 
effect on physical functioning (p<.001), social functioning (p=.004) and health change 
(p=.001). Diagnosis was affecting all subscales except for role limitations physical and 
mental health (p ranged <.001 to .643). Movement intensity positively influenced 
all subscales except mental health (p ranged <.001 to .190). The effect of diagnosis 
on the different subscales of the RAND-36 is displayed in figure 2. Scores on the 
RAND-36 for the different subgroups of our rehabilitation population are presented 
in appendix 1.
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Table 3: Results of the multiple regression analysis for all nine subscales of the RAND-36.

Predictor Coefficient (SE) 95% CI p-value R2 change

PF Characteristics <.001 .075
Follow-up a -.8*10-2 (.8*10-1) -.2 ; .2 .922

Gender b 1.5 (1.7) -1.9 ; 4.9 .401

Age c -.5 (.1) -.7 ; -.4 <.001

Diagnosis d <.001 .139
Amputation .9 (6.3) -11.4 ; 13.1 .888

Spinal cord injury -9.1 (5.3) -19.5 ; 1.3 .087

Brain injury e 18.5 (4.1) 10.4 ; 26.6 <.001

Chronic pain 29.9 (4.3) 21.5 ; 38.2 <.001

Other neurological 
disability f

4.8 (5.2) -5.3 ; 14.9 .354

Other g 16.9 (4.7) 7.6 ; 26.1 <.001

Movement intensity <.001 .064
Movement intensity h .2 (.3) -.3 ; .7 .439

Interaction terms <.001 .020
Age * movement .7*10-2 (.3*10-2) .2*10-2 ; .1*10-1 .007

Amputation * 
movement 

-.6 (.3) -1.1 ; -.7*10-1 .028

Spinal cord injury * 
movement 

-.1 (.3) -.6 ; .4 .658

Brain injury * 
movement 

-.2*10-1 (.2) -.5 ; .5 .942

Chronic pain * 
movement 

-.3 (.2) -.8 ; .2 .200

Other neurological 
disability * movement 

-.2 (.3) -.8 ; .3 .358

Other * movement -.5*10-1 (.2) -.5 ; .4 .848

Constant 55.8 (5.8) 44.5 ; 67.1 <.001
SF Characteristics .019 .010

Follow-up .7*10-1 (.8*10-1) -.1 ; .2 .423

Gender -1.3 (1.7) -4.6 ; 2.1 .467

Age -.2 (.7*10-1) -.4 ; -.7*10-1 .004

Diagnosis .005 .013
Amputation 7.0 (6.2) -5.1 ; 19.1 .257

Spinal cord injury 4.8 (5.2) -5.4 ; 15.0 .357

Brain injury -.3 (4.1) -8.4 ; 7.8 .946
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Chronic pain 8.3 (4.3) -.6*10-1 ; 16.7 .052

Other neurological 
disability

9.2 (5.1) -.8 ; 19.3 .072

Other 8.8 (4.7) -.4 ; 18.1 .060

Movement intensity <.001 .009
Movement intensity .5*10-1 (.3) -.5 ; .6 .846

Interaction terms <.001 .014
Age * movement .6*10-2 (.3*10-2) .1*10-2 ; .1*10-1 .022

Amputation * 
movement

-.5 (.3) -1.0 ; .8*10-1 .094

Spinal cord injury * 
movement 

-.2 (.3) -.7 ; .3 .402

Brain injury * 
movement 

-.9*10-1 (.2) -.6 ; .4 .699

Chronic pain * 
movement 

-.3 (.2) -.8 ; .2 .225

Other neurological 
disability * movement

-.2 (.3) -.7 ; .3 .486

Other * movement -.3 (.2) -.8 ; .2 .243

Constant 67.2 (5.7) 56.0 ; 78.5 <.001
RP Characteristics .087 .007

Follow-up .1 (.1) -.1 ; .4 .375

Gender -2.2 (2.7) -7.5 ; 3.1 .410

Age -.1 (.1) -.3 ; .6*10-1 .165

Diagnosis .343 .004
Amputation 5.3 (8.9) -12.3 ; 22.9 .554

Spinal cord injury 6.4 (7.5) -8.4 ; 21.2 .395

Brain injury 4.8 (5.8) -6.5 ; 16.1 .401

Chronic pain 4.2 (5.9) -7.3 ; 15.7 .472

Other neurological 
disability

.5 (6.6) -12.5 ; 13.4 .946

Other 7.4 (6.4) -5.7 ; 2.4 .268

Movement intensity .001 .021
MET * hr/wk .3 (.1) .2 ; .4 <.001

Constant 32.3 (8.3) 22.0 ; 54.5 <.001
RE Characteristics .088 .007

Follow-up .2 (.1) -.3*10-1 ; .5 .084

Gender .9 ; 2.7 -4.5 ; 6.3 .744

Age -.1 (.1) -.3 ; .1 .297
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Diagnosis .002 .021
Amputation -.8 (10.4) -21.2 ; 19.6 .938

Spinal cord injury 5.4 (8.5) -11.4 ; 22.1 .528

Brain injury -10.2 (6.7) -23.4 ; 2.9 .127

Chronic pain 5.5 (6.8) -8.0 ; 19.0 .422

Other neurological 
disability

2.4 (8.2) -13.7 ; 18.4 .774

Other 3.9 (7.7) -11.2 ; 18.9 .615

Movement intensity <.001 .006
Movement intensity .2*10-1 (.4) -.7 ; .7 .957

Interaction terms .004 .003
Amputation * 
movement 

.3 (.5) -.6 ; 1.2 .476

Spinal cord injury * 
movement 

.2*10-1 (.4) -.8 ; .8 .954

Brain injury * 
movement 

.2 (.4) -.5 ; 1.0 .546

Chronic pain * 
movement 

.3*10-1 (.4) -.7 ; .8 .945

Other neurological 
disability * movement

.9*10-1 (.4) -.7 ; .9 .824

Other * movement .2 (.4) -.6 ; 1.0 .595

Constant 66.7 (8.8) 49.4 ; 84.0 <.001
MH Characteristics .598 .002

Follow-up .6*10-1 (.5*10-1) -.3*10-1 ; .2 .189

Gender -.7 (1.0) -2.6 ; 1.3 .502

Age .2*10-1 (.4*10-1) -.5*10-1 ; .9*10-1 .601

Diagnosis .643 .005
Amputation 1.5 (3.2) -4.7 ; 7.7 .642

Spinal cord injury 1.2 (2.7) -4.1 ; 6.4 .668

Brain injury -1.0 (2.1) -5.1 ; 3.1 .632

Chronic pain 1.1 (2.1) -3.1 ; 5.3 .617

Other neurological 
disability

1.5 (2.4) -3.3 ; 6.2 .545

Other 1.3 (2.4) -3.4 ; 6.1 .578

Movement intensity .190 .007
Movement intensity .6*10-1 (.2*10-1) .2*10-1 ; .1 .010

Constant 61.1 (3.0) 55.3 ; 67.0 <.001
VT Characteristics .031 .009
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Follow-up .9*10-1 (.5*10-1) -.9*10-2 ; .2 .076

Gender 1.1 (1.1) -.9 ; 3.2 .278

Age -.2*10-1 (.4*10-1) -.9*10-1 ; .5*10-1 .623

Diagnosis .004 .015
Amputation 9.5 (3.7) 2.1 ; 16.9 .011

Spinal cord injury 6.8 (3.2) .6 ; 13.1 .031

Brain injury 2.4 (2.5) -2.5 ; 7.3 .340

Chronic pain 2.7 (2.6) -2.4 ; 7.8 .299

Other neurological 
disability

4.3 (3.4) -1.9 ; 10.4 .176

Other 4.1 (2.9) -1.5 ; 9.8 .151

Movement intensity <.001 .033
Movement intensity .3 (.1) .3*10-1 ; .6 .030

Interaction terms <.001 .005
Amputation * 
movement 

-.2 (.2) -.5 ; .2 .317

Spinal cord injury * 
movement 

-.2 (.2) -.5 ; .9*10-1 .167

Brain injury * 
movement 

-.1 (.1) -.4 ; .1 .321

Chronic pain * 
movement 

-.2 (.1) -.5 ; .8*10-1 .147

Other neurological 
disability * movement 

-.8*10-1 (.2) -.4 ; .2 .603

Other * movement -.9*10-1 (.2) -.4 ; .2 .554

Constant 44.0 (3.3) 37.6 ; 50.4 <.001
BP Characteristics .016 .010

Follow-up .4*10-1 (.8*10-1) -.1 ; .2 .598

Gender 3.0 (1.7) -.3 ; 6.3 .073

Age -.7*10-1 (.6*10-1) -.2 ; .4*10-1 .218

Diagnosis <.001 .063
Amputation -.7 (5.9) -12.3 ; 11.0 .910

Spinal cord injury -3.4 (5.0) -13.2 ; 6.4 .494

Brain injury 6.1 (4.0) -1.7 ; 13.8 .128

Chronic pain -11.1 (4.1) -19.2 ; -3.1 .007

Other neurological 
disability

-3.9 (4.9) -13.6 ; 5.7 .426

Other -7.2 (4.5) -16.1 ; 1.7 .114

Movement intensity <.001 .013
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Movement intensity .3 (.2) -.2 ; .7 .215

Interaction terms <.001 .005
Amputation * 
movement 

-.3 (.3) -.9 ; .2 .200

Spinal cord injury * 
movement 

-.3 (.3) -.8 ; .2 .293

Brain injury * 
movement 

-.8*10-1 (.2) -.5 ; .4 .732

Chronic pain * 
movement 

-.1 (.2) -.6 ; .3 .648

Other neurological 
disability * movement

-.2 (.3) -.7 ; .3 .415

Other * movement .4*10-1 (.2) -.5 ; .4 .874

Constant 65.7 (5.2) 55.5 ; 75.9 <.001
GH Characteristics .015 .010

Follow-up .7*10-1 (.6*10-1) -.5*10-1 ; .2 .231

Gender -2.3 (1.3) -4.9 ; .2 .076

Age -.7*10-1 (.5*10-1) -.2 ; .2*10-1 .113

Diagnosis <.001 .035
Amputation 8.2 (4.7) -.9 ; 17.4 .078

Spinal cord injury 13.7 (3.9) 6.0 ; 21.4 .001

Brain injury 11.3 (3.1) 5.2 ; 17.4 <.001

Chronic pain 13.4 (3.2) 7.0 ; 19.7 <.001

Other neurological 
disability

7.0 (3.9) -.5 ; 14.6 .069

Other 8.9 (3.6) 1.9 ; 15.8 .013

Movement intensity <.001 .039
Movement intensity .2 (.2) -.2 ; .5 .278

Interaction terms <.001 .007
Amputation * 
movement 

.3*10-1 (.2) -.4 ; .4 .894

Spinal cord injury * 
movement 

-.1 (.2) -.5 ; .3 .609

Brain injury * 
movement 

.9*10-1 (.2) -.3 ; .5 .611

Chronic pain * 
movement 

-.4*10-1 (.2) -.4 ; .3 .835

Other neurological 
disability * movement

-.1 (.2) -.5 ; .3 .549

Other * movement .1 (.2) -.2 ; .5 .489



52

3

Chapter 3

Constant 43.4 (4.1) 35.4 ; 51.5 <.001
HC Characteristics <.001 .026

Follow-up -.2 (.9*10-1) -.4 ; -.1*10-1 .035

Gender -.8 (1.5) -3.8 ; 2.1 .581

Age -.2 (.6*10-1) -.3 ; -.8*10-1 .001

Diagnosis <.001 .025
Amputation 16.9 (5.3) 6.4 ; 27.4 .002

Spinal cord injury 16.2 (4.5) 7.3 ; 25.1 <.001

Brain injury 14.2 (3.6) 7.2 ; 21.3 <.001

Chronic pain 16.7 (3.7) 9.4 ; 23.9 <.001

Other neurological 
disability

10.9 (4.5) 2.2 ; 19.7 .014

Other 18.5 (4.1) 10.5 ; 26.5 <.001

Movement intensity <.001 .042
Movement intensity .7 (.3) .2 ; 1.3 .004

Interaction terms <.001 .014
Follow up * movement -.6*10-2 (.3*10-2) -.1*10-1 ; .1*10-2 .075

Age * movement .4*10-2 (.2*10-2) <.1*10-2 ; .9*10-2 .078

Amputation * 
movement 

-.6 (.5) -1.1 ; -.2 .009

Spinal cord injury * 
movement 

-.5 (.2) -1.0 ; -.6*10-1 .026

Brain injury * 
movement 

-.5 (.2) -.9 ; -.9*10-1 .016

Chronic pain * 
movement 

-.5 (.2) -.9 ; -.1 .010

Other neurological 
disability * movement

-.5 (.2) -.9 ; -.2*10-1 .043

Other * movement -.6 (.2) -1.0 ; -.2 .007

Constant 48.9 (5.2) 38.7 ; 59.1 <.001

Notes: SE = standard error; 95% CI = 95% confidence interval; a follow-up in months; b reference 
= female; c age in years; d reference = multiple sclerosis; e brain injuries from vascular, traumatic 
and oncological origin and meningitis; f spina bifida, parkinson’s disease and guillain-barré 
syndrome; g disabilities such as tumours, fibromyalgia, arthritis, multi trauma, chronic fatigue 
syndrome and decubitus ulcer; h movement intensity expressed as MET*hr/wk; PF = physical 
functioning; SF = social functioning; RP = role limitations-physical; RE = role limitations-
emotional; MH = mental health; VT = vitality; BP = bodily pain; GH = general health; HC = 
health change.
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Figure 2: Health related quality of life separated for different diagnosis groups. Green solid 
line = amputation; green dotted line = spinal cord injury; blue solid line = brain injury; blue 
dotted line = multiple sclerosis; red solid line = chronic pain; red dotted line = other neurological 
disease; black line = other patients. *significant differences between different diagnoses 
groups. PF = physical functioning; SF = social functioning; RP = role limitations-physical; RE = 
role limitations-emotional; MH = mental health; VT = vitality; BP = pain; GH = general health; 
HC = health change.

Discussion

This study aimed to establish the HRQoL as measured using the RAND-36 in a Dutch 
rehabilitation population, and to identify factors influencing HRQoL in this diverse 
population. Participation in this study was 39%. This percentage is lower than in a 
study in both Dutch community dwelling and chronic disease populations of which a 
part was face-to-face interviewed67, and little higher compared to a study in healthy 
individuals in the Netherlands104. Participants in the current study were ex-patients, 
and thereby familiar with our institute. Presumably, this may explain the little higher 
response rate in the current study compared to the earlier study in the Netherlands104. 
Non-responding may lead to non-response bias. From baseline characteristics it is 
known that participants differed from non-participants only on age and diagnosis. 
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Participants were significantly older compared to non-participants. This is in 
agreement with overall trends in questionnaire based research105, and is suggested 
to be explained by age-related moral differences on responding questionnaires. 
From the multiple regression analyses it can be concluded that age negatively affects 
scores on physical functioning, social functioning, general health and health change. 
Therefore, it is plausible that results on these subscales are underestimated by the 
representation of the sample. However, the highest coefficient on age was -.5, and 
since the age differed only 5.1 years on average between the participants and non-
participants, this will maximally have an effect of -2.6 on a scale ranging 0 to 100. 

The group of participants included substantially more brain injury and SCI patients, and 
less patients suffering from chronic pain and other neurological diseases compared to 
the nonparticipants. However, by the large number of participants and the relatively 
small differences in coefficients in the multiple regression analysis between these 
specific diagnoses, we assume that the different distribution of diagnoses between 
the participants and non-participants was not substantially influencing the results of 
this study. 

Our rehabilitation population scored lower on all subscales except for the health 
change subscale, when comparing to a healthy Dutch reference population (table 
2, figure 1)50. This seems straightforward, because of the physical disabilities 
that the rehabilitation population suffer with, and is in accordance with earlier 
research73,74,77–79,89,97,101. In chronic disease patients, the discrimination for clinically 
relevant changes in HRQoL is indicated to be 0.5 SD106. Using this indication, the 
significant differences mentioned above are also clinically relevant. Compared to the 
rehabilitation population, the reference population was younger and consisted of a 
higher proportion of females. However, we think these differences will not have a 
large impact on comparisons made, since the coefficients of age and gender found in 
the multiple regression analyses are very small relatively compared to the differences 
between the populations. No significant differences were found on the health change 
subscale between the two populations. This implies that the health of the rehabilitation 
patients did not change faster or slower than that of the healthy population. This 
seems evident since the included rehabilitation patients are in the chronic phase, in 
which no major changes are expected anymore. When comparing the current results 
with the reference values, a time difference of approximately 20 years between these 
two measures, with probably an associated change on health perspective has to be 
taken into account. However, differences between both groups are that large that we 
assume this time difference will not have biased the conclusions. 



55

3

HRQoL of former rehabilitatation patients

Multiple regression analyses (table 3) showed that follow-up only influenced scores 
on health change. Health change was negatively affected by follow-up period, which 
implies that a longer follow-up leads to a smaller health change. This finding is clinical 
probable since the amount of progression stagnates over time. Gender was not 
associated with any of the subscales, which is in accordance with findings in healthy 
people50. Age had a negative effect on physical functioning, social functioning and 
health change, what indicates that level of physical functioning and social functioning 
are lower at higher age, and that health changes on a slower pace at higher age. The 
effects on physical functioning and health change are in accordance with findings in 
healthy people50. In healthy people age did not affected social functioning50. 

Diagnosis affected outcomes on all subscales except for role limitations physical and 
mental health. However, due to the large sample size not all statistically significant 
differences are clinically relevant. Following the rule of the thumb of half a SD106, 
clinically relevant differences between diagnoses were found only on physical 
functioning, pain, general health and health change (appendix 1, figure 2). It is 
remarkable that all these subscales are predominantly in the physical field. So unless 
rehabilitation patients in general have decreased psychosocial status compared to 
healthy individuals, no clinically relevant differences between the diagnoses can 
be found on those psychosocial subscales. In general, MS patients have a relatively 
low HRQoL and chronic pain patients have a relatively high HRQoL (figure 2). This is 
contrary to findings in rehabilitation outpatients, in which chronic pain patients scored 
lower compared to other diagnoses72. Chronic pain patients in the current study 
form a too positive representation of the chronic pain population, since only chronic 
pain patients in which progress is expected, that with higher physical functioning in 
general, are admitted for rehabilitation and thus were included in the current study.

Movement intensity was positively related to outcomes on all subscales except 
for mental health. This implies that being more physically active is associated with 
an increased HRQoL in bio-, psycho- and social domains. The positive effect of 
movement intensity can be due to the energy cost of the activity performed (amount 
of MET) or by the duration of the activity (hours/week). However, since no causal 
relationship can be established through the cross-sectional design of this study, it 
can also be that people with a higher HRQoL are more physically active. Coefficients 
of movement intensity appear to be relatively small, however the mean metabolic 
equivalent (MET value) of the activities performed by the active part of the group 
was 4.9. Performing one hour of such an average activity per week, would thereby 
increase the score on the subscale with 4.9 multiplied by the coefficient. In this study 
the 2011 compendium of Ainsworth was used to connect MET values to specific 
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activities103. However, values in this compendium are calculated for healthy people. 
No MET values appropriate for people with physical disabilities were available. 

A significant positive interaction effect between age and movement intensity was 
found on physical functioning and social functioning. This implies that physical 
activity has a stronger effect on physical- and social functioning in older people 
compared to younger people. Moreover, significant interaction effects were found 
between several diagnoses and movement intensity on physical functioning and 
health change. All significant interaction effects were negative, which implies that 
movement is affecting physical functioning and health change less, in people suffering 
from that diagnosis compared to MS patients (reference population). To the best of 
our knowledge this is the first study investigating these interactions, whereby it was 
not possible to compare the current results to earlier findings. 

The explained variances of the multiple regression analyses range from 1.3% in the 
mental health subscale to 29.8% in the physical functioning subscale. Especially the 
explained variance by diagnoses is not very high in some subscales, which may be 
related to variability within diagnoses groups (severity of injury, level of amputation 
or level of SCI). Due to the large number of different diagnoses in this study, we have 
chosen to distinguish diagnosis only. Subdividing based on severity of injury would 
have led to even more (small) subgroups. 

The aim of this study was to overview the HRQoL of the Dutch rehabilitation 
population. By the diverse diagnoses in this study, results of this study provide 
insights in differences on HRQoL between those different diagnoses. This study is 
limited by the fact that all included patients were treated in one rehabilitation centre 
in the north of the Netherlands, and almost all participants live in the north of the 
country. The results of this study may not be generalisable to the entire Dutch 
rehabilitation population. As stated above, by the diverse population measured, it was 
not possible to distinguish severity within diagnoses. As an extension of the current 
study, future research could focus on specific diagnoses and could more in depth 
(regarding severity) investigate predictors of HRQoL. Hereby more precise indication 
values can be formed, which can be useful in setting treatment goals. Additionally 
prospective research is needed to study the causality of the relationship between 
movement intensity and HRQoL.
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Conclusions

HRQoL in rehabilitation patients was lower compared to that of healthy people. 
Diagnosis predominantly affects physical functioning, pain, general health and health 
change. There is a strong relationship between movement intensity and almost all 
fields of HRQoL. Moreover, in a clinical rehabilitation setting the results of this study 
can be used as reference values for HRQoL.
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A
ppendix 1: H

ealth Related Q
uality of Life in a D

utch rehabilitation population separated for different subgroups.

M
ale

Fem
ale

PF
52.8 ± 32.1

54.7 ± 30.0

SF
65.6 ± 27.0

65.1 ± 26.6

RP
44.0 ± 41.0

43.1 ± 40.4

RE
70.3 ± 40.8

70.9 ± 40.6

M
H

65.3 ± 15.5
65.8 ± 14.4

V
T

53.8 ± 17.1
50.9 ± 15.9

BP
68.5 ± 26.3

62.8 ± 26.1

G
H

54.9 ± 21.7
55.8 ± 20.9

H
C

52.3 ± 24.0
52.1 ± 24.5

18-24 y
25-35 y

35-44 y
45-54 y

55-64 y
65-74 y

75+ y

PF*
59.0 ± 29.5

65.3 ± 28.5
59.3 ± 30.4

57.9 ± 29.0
50.0 ± 30.8

47.0 ± 33.0
30.8 ± 29.1

SF
74.4 ± 28.2

71.9 ± 23.3
64.2 ± 28.8

64.7 ± 27.3
62.9 ± 25.5

66.5 ± 26.2
61.9 ± 29.6

RP
51.3 ± 36.3

52.5 ± 40.6
44.8 ± 39.9

43.5 ± 41.7
40.0 ± 38.9

44.9 ± 42.5
37.5 ± 39.5

RE
76.1 ± 39.7

74.5 ± 37.6
74.9 ± 38.9

68.6 ± 41.5
70.5 ± 40.3

69.1 ± 41.7
61.9 ± 46.9

M
H

65.4 ± 17.9
66.7 ± 13.9

65.6 ± 13.7
64.2 ± 15.3

64.8 ± 15.2
67.4 ± 14.8

65.3 ± 16.1

V
T

56.3 ± 17.2
55.2 ± 14.0

51.0 ± 15.7
50.7 ± 16.7

51.3 ± 16.5
54.5 ± 17.8

51.6 ± 17.1

BP
65.0 ± 27.2

69.4 ± 23.8
63.0 ± 28.4

64.1 ± 26.2
66.8 ± 25.5

66.4 ± 26.0
69.7 ± 29.0

G
H

62.8 ± 20.8
60.6 ± 23.0

53.9 ± 21.1
56.1 ± 21.9

53.3 ± 20.9
53.6 ± 21.5

55.7 ± 17.7

H
C

53.9 ± 16.8
56.2 ± 25.6

50.9 ± 23.6
53.3 ± 23.8

51.4 ± 24.0
51.3 ± 26.3

44.1 ± 22.0
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Abstract

Purpose: To explore ideas experts, working in the field of physical activity for people 
with a disability, pose on a stimulating movement intervention for physically disabled 
people longer than one year post rehabilitation or not familiar with rehabilitation.
Methods: Four semi-structured focus groups were conducted with experts (n=28). 
Transcripts were analysed following thematic analysis, using the integrated physical 
activity for people with a disability and intervention mapping model.
Results: Experts expressed no need for a new intervention, but, instead, a need for 
adapting an existing intervention, and increased collaboration between organisations. 
Such an adapted intervention should aim to change participants and environmental 
attitude towards physical activity, and to increase visibility of potential activities. 
Several methods were mentioned, for instance individual coaching. Potential 
participants should be personally approached via various intermediates. The 
intervention owner and government are responsible for stimulating physical activity 
and should finance an intervention together with health insurances and the user.
Conclusions: According to experts adapting an existing intervention, together with 
increased collaboration between organisations, will be effective in stimulating 
physical activity in the target population. This study provides requirements on an 
intervention to stimulate physical activity, and suggestions for the approach of the 
target population, finance, and responsibility.
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Implications for rehabilitation

• There is no need for designing a new intervention, but need for adaptation of 
an existing intervention for stimulating physical activity in physically disabled 
people.

• An intervention to stimulate physical activity in physically disabled people 
should aim to change participants and environmental attitude towards physical 
activity, and to increase the visibility of potential activities.

• Methods for stimulating physical activity in physically disabled people could be 
the use of individual coaching, feedback, a trial period, and role models.

• Potential participants should be personally approached via a network of 
intermediate organisations and via marketing, and the social environment. 
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Introduction

In 2011, 15% of the world population was estimated to live with some form of 
disability19. Globally between 110 and 190 million adults have some difficulty in 
functioning19. Due to population ageing and increased incidence of chronic health 
conditions, rates of people with a disability are rising19. In the Netherlands, in 2012, 
9.6% of the adult population suffered from impaired mobility21. Physical activity 
benefits health in healthy people107, as well as disabled people. In disabled people, 
physical activity can reduce pain, depressive symptoms, stress, and the risk for 
secondary health conditions and improve fitness, strength, and quality of life23,108–110. 
Despite these beneficial effects, participation in physical activity of physically disabled 
people (41%) in the Netherlands is significantly lower compared to healthy people 
(64%)20. Within physical activity a distinction can be made between daily physical 
activity and sports participation. Sports are a specific part of physical activity111.

Movement interventions are structured programmes aimed to increase the level 
of physical activity. In the Netherlands, for physically disabled people a number of 
stimulating movement interventions already exist112,113. Most existing interventions 
for disabled people are offered within the setting of primary health care, special 
education or rehabilitation112,113. However, only a limited part of the entire physically 
disabled population can be reached by these intermediate organisations. It has been 
suggested that this limited reach reduces the effectiveness of existing interventions 
when evaluating physical activity in the entire physically disabled population20. For 
approaching the entire spectrum of physically disabled people, an intervention in a 
community setting is required.

The internationally available movement interventions for physically disabled people are 
described in two systematic reviews33,34. However, both described organised exercise 
groups which were specifically organised and offered as an intervention, instead 
of interventions that stimulate physically disabled people to participate in existing 
physical activity groups. One of the reviews focused specifically on interventions in a 
community setting. Although only structured exercise programmes were found as an 
intervention, different strategies for approaching the target population, as the use of 
flyers, patient groups, and newspapers were described33.

For planning health promoting interventions, intervention mapping (IM), consisting of 
six steps, is a generally approved method44. This study focuses on selecting theory-
based intervention strategies and practical strategies (step 2 and 3 of IM)44. The 
physical activity for people with a disability (PAD) model describes physical activity 
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behaviour in people who suffer from a physical disability41. In this study, the IM model 
and the PAD model are integrated to describe both an intervention that stimulates 
physical activity and the physical activity behaviour itself. Appendix 1 describes the 
integration of the IM (steps 2 and 3) and the PAD model into the final integrated 
framework.

The need for the development and evaluation of physical activity interventions 
for disabled adults is emphasised in two recent systematic reviews33,34. This study 
focuses on physically disabled people longer than one year post rehabilitation or 
not familiar with rehabilitation, since these people are currently not reached by an 
existing intervention during and after clinical rehabilitation35. The aim of this study 
is to explore ideas that experts working in the field of physical activity for people 
with a disability pose on an intervention to stimulate all kinds of physical activity in 
this target population. These ideas can help to compose an effective intervention for 
stimulating physical activity in this population.

Methods

Study design

In September 2015, three focus groups were held with experts working in the field 
of physical activity for people with a disability (for instance consultants in disability 
sports, or rehabilitation physicians) or being active in institutions that create conditions 
for physical activity for people with a disability (for instance municipalities). Evaluating 
these focus groups, experts working in strategic and policy-making positions were 
found missing. Consequently, a fourth group was organised in January 2016 with 
the latter experts. In this explorative phase, focus groups were preferred above 
individual interviews because of the interaction that benefits the discussion114. 
In rehabilitation medicine the use of focus groups is recommended for generating 
programme ideas that can be subsequently tested114. All four groups were organised 
at a neutral location, allowing participants to speak freely. After being informed that 
participation was voluntary and data would be processed anonymously, participants 
gave their written informed consent and agreed with audio-recording the focus group 
interviews. The study protocol was approved by the Medical Ethical Committee of the 
University Medical Center Groningen, the Netherlands (METc 2015/378).



66

4

Chapter 4

Participants

Potential participants were sampled purposively from the network of the research 
group and the national sports federation (NOC*NSF) (LK, RD). Potential participants 
worked in the sports-, healthcare-, social-, or governmental-sector, either at the 
execution or policy level, and were experienced with physical activity for people with 
a disability. Moreover, representatives of patient associations were invited. Thirty-
seven potential participants were contacted by phone, after which an e-mail was 
sent including more detailed information (LK). By responding this e-mail potential 
participants declared their intention to participate. A total of 28 experts participated 
in this study (table 1). Nine experts did not participate, mostly because of a lack of time.

Data collection

The first three groups were assigned based on maximum variation in expertise and 
gender within each group. All groups were guided by external experienced moderators, 
not involved in the research group (ST, FW, and JH), who launched discussion topics, 
ensured each participant was involved in the discussion, and stimulated discussion 
if necessary. Furthermore, content experts (LK, RD, and EJ) asked and answered 
content related questions. Lastly, assistants (DH, NF, and TZ) were responsible for 
audio recordings and making notes.

Prior to the focus groups all participants received concise information about three 
existing interventions for stimulating physical activity in physically disabled people 
to ensure that all participants had the same basic knowledge. These three were the 
only Dutch licensed interventions aimed at stimulating sports or physical activity 
in physically disabled people that were not sport-specific113. The first intervention 
provided recommendations for sports directly after clinical rehabilitation, the 
second intervention provided an overview of sport facilities, and the third provided 
individual guidance to organised sports. To define the specific target population, a 
short presentation was given prior to the focus groups. During the focus groups a 
semi-structured interview guide was used (appendix 2). Questions were based on 
step 4 of IM44 and the RE-AIM framework for evaluating the implementation of public 
health interventions45. In the fourth focus group the order of questions 3 and 4 was 
changed to focus more on responsibility and financing instead of the content of the 
intervention, because of the more strategic background of the participants. Focus 
group sessions lasted 120 min.
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Table 1: Descriptive information on the focus group participants

# Group Age (y) Gender Profession

1 1 28 Female Researcher rehabilitation medicine

2 1 47 Male Manager/coach disability sports (national)

3 1 33 Female Consultant disability sports (provincial)

4 1 34 Male Consultant disability sports (regional)

5 1 46 Female Researcher disability sports

6 1 58 Male Adviser disability sports (provincial)

7 1 56 Male Rehabilitation physician, researcher

8 2 31 Female Researcher rehabilitation medicine

9 2 54 Female Manager disability sports (national)

10 2 54 Male Trainer/consultant disability sports

11 2 50 Male Representative patient organisation

12 2 33 Female Researcher/teacher disability sports

13 2 56 Female Adviser movement interventions

14 2 45 Male Coach/consultant disability sports (national)

15 3 58 Male Researcher allied health care

16 3 24 Male Project employee sports participation

17 3 25 Female Consultant disability sports (provincial)

18 3 56 Female Representative patient organisation

19 3 57 Male Rehabilitation physician

20 3 45 Female Adviser research and monitoring disability sports

21 3 35 Male Manager disability sports

22 4 39 Female Manager sports organisation (provincial)

23 4 66 Male Advisor disability sports and municipalities (regional)

24 4 37 Female Board member municipality

25 4 30 Female Consultant disability sports (provincial)

26 4 49 Male Coach/consultant disability sports (national)

27 4 56 Male Operations manager rehabilitation

28 4 56 Female Project manager social participation

Notes: y = years.
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Data analysis

The audio-recordings were transcribed verbatim (LK, DH, and NF). The transcripts 
were analysed following the method of thematic analysis since this forms a useful 
approach for applied research115,116. At first, the transcripts were read and summarised 
in order to get familiarised with the data (LK, DH, and NF). Secondly, LK, DH, and 
NF together created a preliminary coding tree, based on the summaries of the focus 
groups. All transcripts were coded (LK, DH, and NF) using the preliminary coding 
tree. New emerging codes were added to the preliminary coding tree during the 
coding process. To ensure consistency and quality of the coding process, the authors 
constantly discussed coding, and final coding was checked by the first author. After 
coding all focus groups, similar codes were grouped into themes, whereby the final 
coding tree was developed (LK, DH, and NF). This final coding tree was discussed 
within the research group. As a last step, data was interpreted by inserting the final 
codes into the integrated PAD-IM model. The Atlas.ti version 7.5.10 (GmbH, Berlin, 
Germany) software was used for analyses. The summary of the focus group was sent 
to all participants for member-checking.

Results

The results of the focus groups are summarised into the integrated PAD-IM model 
(figure 1). Throughout the results and discussion section, major topics, which are also 
presented in figure 1, are printed italic. 

Most experts stressed no need for a new intervention, but indicated a need for 
adapting an existing intervention, especially in the way the existing intervention 
approaches the target population.

“There are a lot of interventions in the Netherlands (…), so I think the whole secret is 
to pick out the right components, and combine these into one intervention.” (Subject 
20, adviser research and monitoring)
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Figure 1: Results of the focus group discussions summarised in the theoretical model. The 
order does not impose any sequence of importance. References refer to earlier studies that 
found comparable results. *Theme mentioned in the focus groups. PA = physical activity.
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Physical activity

Experts stressed the importance of the distinction between sports and active lifestyle, 
since the term sports frightens and discourages some people. According to the 
experts, the intervention should not only stimulate sports participation, but also the 
adoption of an active lifestyle. All experts agreed that an intervention should not 
only stimulate participation in organised sports but should also focus on unorganised 
physical activity. However, some people are not independently able to participate in 
physical activity.

“I think the focus is on how to activate as much people as possible, and then it 
does not matter if that is in organised or unorganised settings.” (Subject 24, board 
member municipality)

Determinants of physical activity

The experts mentioned several determinants of physical activity, on which the 
intervention should focus. At the personal level experts indicated that the intervention 
should stimulate intrinsic motivation. A trainer in disability sports indicated that 
intrinsic motivation can be enlarged by gaining health benefits. For this it is essential 
that people gain insight in the risk of inactivity, and thereby the importance of physical 
activity. However, some experts mentioned that fun is more important than health 
effects of physical activity.

“It has sort of a rehabilitation context. What benefits health, instead of what do you 
enjoy?” (Subject 11, representative patient organisation)

One of the determinants of physical activity at the environmental level that was 
mentioned by the experts is the social aspect of physical activity. Especially participating 
in team activities can induce peer support whereby everyday troubles can be discussed. 
The most strongly emphasised environmental facilitator by the experts was that the 
activity should have a low threshold related to practical issues as location, accessibility 
of the accommodation, costs, and availability of devices. In a sparsely populated area, 
a carrousel in which different clubs and activities participate was suggested, since the 
location varies between the lessons. However, others assume a carrousel to be only 
useful for searching for an appropriate activity. Moreover, according to experts it is 
essential that the potential and suitability of activities are visible.
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“You still hear that people state as a barrier ‘I do not know what possibilities there 
are for me’. And anno 2015 that is something I hear of which I think ‘do we still hear 
this?’. Yes, we still hear this.” (Subject 20, adviser research and monitoring)

Potential activities should be attuned to the population and thereby may differ from 
non-handicapped activities. One of the mentioned differences is on the competence 
of the supervisor, who requires knowledge and expertise with respect to the target 
population. Moreover, experts emphasised that the supervisor should be enthusiastic 
and should let the participants feel safe.

The experts assumed social influence of family and others in the social environment 
to increase participation in physical activity, especially in this population that is 
often dependent on others. Therefore, a collaboration between the participant, social 
environment, and the supplier is essential. The majority of the experts suggested that 
if the social environment, in particular the direct family, is enthusiastic, they will be 
more stimulant. One expert suggested that during organised movement activities for 
the target population an activity could be organised for the peers as well, in order to 
share experiences. However, this was not unanimously supported.

Intervention

The experts mentioned three different objectives on which a intervention should 
focus. The first objective influencing the environmental factors of physical activity 
is changing the attitude of the environment. There was general consensus that when 
physical activity for people with a disability becomes more accepted, physically disabled 
people will feel more comfortable and welcome to participate in physical activity.

“The first team of a soccer club is still the most important, and disability soccer takes 
place on field 12 remotely (…).” (Subject 16, project employee)

Secondly the visibility of potential activities should be increased. The experts suggested 
the use of an online search tool that describes the suitability of activities in a certain 
geographical area for different disabilities, and provides contact information.

Marketing and appropriate collaboration between organisations were mentioned as 
methods for both changing the attitude of the environment and increasing the visibility 
of potential activities. Effective marketing and publicity are required to gain attention 
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for physical activity for people with a disability. An appropriate marketing strategy is 
required in which storytelling and an ambassador are suggested to form the basis. 
Unanimously, all experts expressed the need for an increased collaboration between 
organisations in the sports-, health care-, and governmental-sector to exchange 
experiences and to ensure that potential activities are aligned between different 
sectors and regions.

A third objective of the intervention should be to change the potential participant’s 
attitude towards physical activity. Especially, the representatives of the target 
population that were involved in the focus groups stressed that many physically 
disabled people assume physical activity as something that is for others, and do not 
feel comfortable in sports clubs. Experts suggested that the attitude towards physical 
activity can be changed by (media)attention.

“With a general campaign on active lifestyle, a major part of this target population 
thinks this (active lifestyle campaign) is for others. ‘Having my impairment this does 
not apply’, because it (adopting an active lifestyle) will not succeed.” (Subject 4, 
consultant disability sports)

Moreover using feedback, coaching, a trial period, and role models were suggested 
to change the potential participant’s attitude. Experts suggested “Motivational 
Interviewing” for stimulating intrinsic motivation during coaching sessions. Coaching 
sessions should result in an individual advice considering the demands and the suitable 
activities for each individual participant. In one of the four groups it was suggested 
to include feedback in the intervention, for instance an activity tracker, to stimulate 
intrinsic motivation. Also a trial period can improve the attitude towards physical 
activity. However, experts indicated a follow-up and a small financial contribution as 
essential to stimulate participants to actually participate. Lastly, in three of the four 
focus groups role models were suggested to be applicable for changing the attitude of 
physically disabled people towards physical activity because the target population 
can better identify with them.

“Stimulating someone as a fellow sufferer, when I say ‘you can ski on one leg’, that 
sounds different than when you (non-impaired person) say that.” (Subject 18, 
representative target population)

A sustainable behavioural change is needed that requires long-term coaching and 
after care, for what continuity of the activities is necessary. In order to improve 
the social aspect of physical activity, sports or physical activity groups should be 
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composed of likeminded people. However, experts indicated that in some cases 
physical activity for people with a disability can be integrated into physical activity 
for non-disabled people, in order to increase social commitment. All experts agreed 
that the intervention should be user-centred, what implies that it should be question 
based, and adjustable to the participant. For attracting potential participants, fitness 
tests, free consults, movement gardens, and mobile phone applications were advised 
by the experts.

Conditions

According to experts the target population should be approached using various 
intermediate organisations, such as welfare organisations, general practitioners, or 
physiotherapists. Since primary care has a signalling function, the local organisational 
structure should be acquainted by the primary care, so that they can address their 
patients to the appropriate organisation. However, from the experiences of our 
experts, general practitioners have a lack of time, and physiotherapists do not want 
to “lose” their patients.

“But then they take away my patients’. Because the physiotherapist was not primarily 
focused on the interest of the patient. (…) So his first focus is I am a business owner 
and the patient comes second.” (Subject 6, adviser disability sports)

Moreover, experts suggest patient associations, organisations for disabled people 
and organisations that provide indications for medical devices to act as intermediate 
organisations since they are in contact with the target population. According to 
the experts, the disadvantage of approaching the participants via intermediate 
organisations is that it is mostly not possible, for privacy reasons, to obtain contact 
information of the target population, making the executor of the intervention 
dependent on the willingness of intermediate organisations.

Furthermore, social environment is suggested as a way to approach the target 
population. The target population can be found in their own residential area, for 
instance at the library or supermarket. A board member of a local government 
emphasised that many Dutch municipalities are developing a structure of social 
district teams. These social district teams do have personal contact with their fellow 
residents and can have a signalling and referring function.
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“That are people that could signal issues (for instance problems with physical 
activity) close by, and perhaps hear from their neighbours that their neighbour in a 
wheelchair never participates (in physical activity).” (Subject 27, manager)

Experts expressed the importance of a good marketing and promotion strategy from 
which physical activity appeals. According to the experts this strategy should be varied 
and not only include flyers. Moreover, the experts expressed a need for nationwide 
unity so that the programme can be promoted nationwide. Marketing and promotion 
can be advertisements (in newspapers, at general practitioners and at sports and 
patient organisations), at meetings and word of mouth advertisement. Experiences 
of role models can be used for marketing. Unanimously, all experts emphasised that it 
is essential to personally approach people. However, one manager indicated that this 
seems unrealistic. As a method for approaching potential participants, social media 
was also suggested, although there were also negative experiences on the effect of 
social media.

For maintaining the execution of the intervention, experts considered structural 
finance and allocation of responsibility to be important. With regard to the financing of 
the intervention the experts indicated the initiator of the intervention being responsible 
for both financing the initiation phase as the long-term finance. The initiator is 
responsible for proving cost-effectiveness of the intervention and for finding long-
term finance. According to the experts, physical activity should be financed by the 
user itself, since non-disabled people also finance their own physical activity, and it 
increases motivation.

“Therefore I think that it is important to be owner and finance your physical activity 
yourself (impaired person), because if it will be paid for you than you will earlier 
cease.” (Subject 12, researcher, teacher)

Experts indicated that physically disabled people are in a lower financial status more 
often because of the consequences of their disability. Therefore, some experts stated 
that the additional costs of physical activity for people with a disability (compared 
to physical activity for non-disabled people) should be financed. Experts assume 
the government (Ministry of Health, Welfare, and Sport) as partly responsible for 
financing since they determine the health policy. However, experts experienced 
getting interventions aimed at stimulating physical activity financed by the national 
government to be difficult. When an intervention contributes to the achievement of 
local governmental goals it may be financed by local government. A board member of a 
local government indicated that currently in the Netherlands the way local government 
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finances sports is changing. Where sport clubs obtained money from local government 
nowadays, they have to earn it by acting as a social organisation in the nearby future. 
By means of this change, sport clubs can maybe play a role in executing interventions 
for people with a disability in order to earn financial support from local government.

“What do we (local government) finance, and what do we get back? And should 
this be in a traditional way as we always did, or can we also consider if we are (…) 
a social organisation instead of only a sport club.” (Subject 24, board member local 
government)

It was stated that when an intervention proves to be cost-effective reducing the 
costs of health care, health insurances, profit companies, and society are more likely to 
also financially contribute, since the intervention is commercially attractive and may 
reduce the premium of the health care insurance.

Regarding the responsibility for stimulating physical activity the experts indicated 
that the responsibility is not legally determined, because being physically active is not 
compulsory by law. When the development of an intervention is part of a research 
project, it is needed to focus on securing the intervention during the early designing 
phase, in order to designate an organisation in which the intervention can be 
accommodated structurally. To ensure unity in the stimulation of physical activity this 
requires nationwide control and an appropriate monitoring system.

Experts stated that governmental organisations are responsible for welfare of their 
citizens, including stimulating physical activity. For the experts, it was unclear 
on which governmental level this should be executed in order to have a sufficient 
population. Some experts experienced that municipal governments are often not 
aware of the number of physically disabled people in their community what makes 
them not feeling responsible.

“‘We do not have physically disabled people in our community’, and that remains. 
Yes they say so, they (municipal government) literally give this as a reason not to 
participate.” (Subject 4, consultant disability sports)

Furthermore, experts assumed rehabilitation centres to be responsible for the 
execution of interventions since they have knowledge and experience in working 
with the target population. Moreover, as stated by a rehabilitation physician, in some 
cases rehabilitation centres are obliged to implement interventions for getting a status 
(as for instance a centre of excellence for cardiac rehabilitation) awarded. However, 
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project managers experienced that it is hard to secure interventions in rehabilitation 
centres when project finance ends.

Inactivity leads to health risks. If secondary health problems occur, this costs 
community money, whereby the experts stated that society is also partly responsible 
for stimulating physical activity. Since many parties are partly responsible, experts 
expressed a need for an appropriate structure in which healthcare, welfare, sports, 
and policymakers collaborate. These collaborations can organise interventions in 
which each organisation focuses on its own expertise. However, experts indicate 
primarily the user as responsible for its own physical activity behaviour, since this 
improves intrinsic motivation what leads to increased enthusiasm. Therefore, the 
experts recommend to involve the target group in designing the intervention.

According to the experts an intervention should be organised nationwide, and 
implemented locally. This national collaboration leads to exchange of knowledge 
and experiences, while the local implementation enables adaptation to the local 
situation.

Discussion

This study aimed to explore experts’ ideas on the content and implementation of a 
physical activity stimulating intervention for physically disabled people longer than 
one year post rehabilitation or not familiar with rehabilitation. Experts stressed no 
need for a new intervention, but instead, suggested to adapt a number of key aspects 
(figure 1) of an existing intervention. An intervention should for instance increase 
intrinsic motivation, have a low threshold and involve social environment. For this, it 
is required to change attitude towards physical activity in both the individual and the 
environment, and to increase the visibility of potential activities. Strongly emphasised 
concepts that should be included in an intervention were for instance user-centred 
coaching sessions and role models. Moreover, there was a strong demand towards more 
collaboration between organisations. For this intervention, the target population should 
be approached via intermediate organisations and social environment. The development 
of an intervention should be financed by the initiator, physical activity itself should 
be mainly financed by the user itself, and possibly partly by health insurances. There 
is no legal responsibility for stimulating physical activity in the physically disabled 
population.
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The finding that no new intervention should be designed, but that an existing 
intervention should be adapted is consistent with research of Rimmer et al., which 
describes a framework for adapting existing evidence-based strategies for people 
with disabilities117. The importance of stimulating both sports and active lifestyle agrees 
findings of van der Ploeg et al.41. Determinants of physical activity were described 
in several studies, whereby the importance of fun, improving health, competent 
supervision, visibility of potential activities, and a low threshold regarding practical issues 
as transport and facilities are supported by earlier research29,32,118,119. The focus on the 
social aspect of being physically active has not been found in earlier literature. The 
importance of involving the social environment corresponds with findings by Murphy 
et al.118. The social influence of an appropriate collaboration between participant and 
environment and organisation, and participant are added by this study.

Findings of this study contribute to a broader physical activity and disability research 
agenda, in which science shifts from describing barriers and facilitators to developing 
strategies to increase physical activity among persons with a disability29. For this 
reason, this study mainly adds intervention methods and required conditions for 
the implementation of the intervention. Earlier research of Geidl et al. provided a 
theory-based toolbox for designing exercise interventions, which primarily focused 
on personal factors of physical activity120. Results of this study indicate that the 
intervention should aim changing the attitude of disabled people to physical activity. 
This is supported by literature and in accordance with the theory of planned behaviour, 
in which behavioural attitude is one of the aspects influencing intention119–121. 
Experts advised the use of feedback, which agrees with earlier research describing 
that establishing short-term goals can increase motivation118,120. Moreover, the use of 
role models was advised, which is supported by earlier research29,120,122. Compared to 
earlier research this study adds the use of individual coaching sessions and a trial period 
as methods at the individual level. The advice to use individual coaching sessions can 
be explained by the diverse target population. Hereby, it is possible to individually 
tailor the intervention to the individual capacity of the participant.

Moreover, the intervention should aim to change societal attitude towards physical 
activity. This finding agrees with research of Rimmer et al. and with the theory of 
planned behaviour in which subjective norms are influencing intention30,121. The last 
mentioned objective of the intervention, increasing visibility of potential activities, 
has not been found in earlier literature. The demand towards increased collaboration 
between organisations is supported by literature29. However, this study adds marketing 
as a method for reaching the objectives of the intervention. Moreover, several practical 
applications, as group composition, are added by this study. Only social environment and 
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marketing and promotion as ways to approach the target population were consistent 
with literature119. No earlier studies described a network of intermediate organisations, 
role models, social media, and the importance of personal contact to approach the 
target population. To the best of our knowledge, this is the first study assigning the 
responsibility for financing and executing an intervention to stimulate physical activity 
in this target population.

A strength of this study is the high number of experts participating in our focus 
groups, and their very heterogeneous background. By performing the fourth focus 
group with experts with a more strategic background it was ensured that the view of 
multiple disciplines was investigated. To increase the validity of this qualitative study, 
a member check was performed after each focus group. To increase the reliability of 
the analysis, constant discussion took place during the coding process. Moreover, 
triangulation was achieved by including experts from various backgrounds.

Despite emphasising that this study focuses on stimulating both daily physical activity 
and sports participation, it could have been that experts in our focus groups focused 
more on either daily physical activity or on sports, depending on their background. 
Despite experts from social background were included, a relatively large number of 
experts from sports background were also included, since potential participants were 
recruited from the network of the research group and the national sports federation. 
This inclusion could have biased the results. Because of organisational reasons, all 
focus groups were led by three of the researchers, while two is more common. It could 
have been that experts felt limited to speak freely because of these three researchers, 
introducing bias in the results.

Moreover, during the discussions probably participants were guided by experience 
rather than imagination, what resulted in conventional ways of for instance approach 
of the target population. In this study only experts from the Netherlands were 
included. It should be taken into account that organisational structures that were 
mentioned for the approach of the target population, finance, and responsibility 
would be different in countries in which the health care system and sports policies 
are different from that in the Netherlands. However, content related components of 
the intervention, as aims and methods, are suggested to be applicable worldwide.

Future research should focus on adapting an existing intervention to this specific 
target population, and should investigate the feasibility and effectiveness of this 
adapted intervention. Based on the results of this study, the target population should 
be involved in composing the intervention. Since the target population was not fully 
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represented in this study, it is suggested to also investigate the ideas regarding a 
physical activity stimulating intervention among the target population. Practical 
organisations should improve collaboration between organisations in multiple 
disciplines, as strongly recommended by the experts in this focus group.

 

Conclusions

According to experts working in the field of physical activity for people with a disability, 
there is no need for a new intervention, since adapting a number of key elements of 
an existing intervention are believed to be effective in stimulating movement in the 
target population. An adapted intervention should aim to improve attitude towards 
physical activity in both the individual and the environment, and to increase the 
visibility of potential activities. This study poses requirements on an intervention, 
and provides several practical applications for an intervention to stimulate physical 
activity. Moreover, suggestions are given to create conditions for an intervention, as 
how to approach the target population, how to finance the intervention, and parties 
that are responsible for stimulating physical activity in physically disabled people.
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Appendix 1: Integration of the Physical Activity for people with a Disability model 
and the model of Intervention Mapping

In the current study, the Intervention Mapping (IM) model and the Physical Activity for 
people with a Disability (PAD) model are integrated to describe both an intervention 
that stimulates physical activity and the physical activity behaviour itself. IM is a 
method for planning health promoting interventions44. The PAD model describes 
physical activity behaviour in people that suffer from a physical disability41. Figure 1A 
displays the IM model in which the objectives and methods of the intervention are 
noted (steps 2 and 3 of IM).

 

 

Figure 1A: Intervention Mapping model44, Figure 1B: Physical Activity for People with a 
Disability model41.
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The IM model distinguishes factors related to the environmental- and the individual 
level. In the current study, the individual level is the level of the person with a 
disability. The environmental level is the level of people other than the disabled 
person, for instance peers. Environmental- and behavioural outcomes are the final 
outcomes of the intervention leading to health and quality of life improvement (in this 
study improved participation in physical activity). Performance objectives are specific 
sub behaviours that together fulfil the environmental- or behavioural outcome, in 
the current study for instance improved participation in organised sports. For these 
performance objectives, personal determinants are required, for instance knowledge 
and self-efficacy. Change objectives are the cross-products between performance 
objectives and their personal determinants. Hereby change objectives form specific 
sub goals of the intervention, stating how the determinants should change in order 
to accomplish the performance objectives. In the current study one of these change 
objectives could be gaining knowledge of opportunities for organised physical activity. 
At both the environmental- and individual level, methods (for instance using imagery) 
and practical applications can be implemented to fulfil these change objectives. These 
methods and their practical applications together determine the intervention.

Figure 1B presents the PAD model. In the PAD model, the International Classification 
of Functioning model and the Attitude, Subjective norms and Self-Efficacy model are 
combined41. The PAD model explains that environmental- and personal factors affect 
the level of physical activity functioning, divided into body functions and structures, 
activities and participation. The effect of environmental- and personal factors on 
physical activity can be direct or indirect via effecting intention.

Figure 1A and B show corresponding parts of the IM and the PAD model. In an 
intervention stimulating physical activity, environmental- and behavioural outcomes, 
and performance objectives (IM model) are at the level of activities and participation 
and therefore correspond with the upper block of the PAD model. Determinants of 
physical activity (IM model) are at the same level as environmental- and personal 
factors in the PAD model, and can therefore be replaced for the lower blocks of the 
PAD model.

In the original IM model the final outcome, physical activity in this study, improves 
health and quality of life. However, quality of life is also influenced by other factors 
than health and participation, such as marital status123. By means of the relationship 
between physical activity and health related quality of life (HRQoL), health and quality 
of life from the IM model are integrated into HRQoL in the new model. The final 
integrated model is shown in figure 2.



82

4

Chapter 4

Figure 2: An integrated model for stimulating physical activity by using an intervention. PA = 
physical activity.

In this integrated framework (figure 2), three different parts can be distinguished, 
intervention, determinants of physical activity and physical activity. The course of this 
model flows in the upward direction, in which an intervention influences determinants 
of physical activity which influences physical activity. In order to increase levels of 
physical activity and functioning, it is essential to increase intention of the person. 
Intention, which is a personal factor itself, is influenced by environmental factors 
(facilitators/barriers and social influence), and by other personal factors (facilitators/
barriers, health condition, self-efficacy and attitude). An intervention has to effect 
both the environmental and personal factors in a positive way, in order to strengthen 
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facilitators, and overcome barriers. Therefore change objectives of the intervention 
have to be formulated. In the current study one of these change objectives could 
be improving self-efficacy towards physical activity. At both the environmental- and 
individual level, methods (for instance using imagery) and practical applications can 
be implemented to fulfil these change objectives. These methods and their practical 
applications together determine the intervention.
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Appendix 2: Topic list used for the focus group study

1. Which elements are essential for success of the intervention? Could you write 
down three content related elements, and three elements related to conditions?

2. How can we reach our target group? How do we know which people are in our 
target group, and via which media should we reach these people?

3. Who is responsible for stimulating physical activity in our target population, 
and who can practically implement this?

4. Who is responsible for long-term financing of an intervention for stimulating 
physical activity in this population, and are there opportunities for long-term 
finance?

5. Imagine you will wake up tomorrow and you are responsible for composing 
an intervention for stimulating physical activity in our target population, what 
would be your process?

6. Do you have any tips or pitfalls we should be alert of, or do you know people 
that we should contact about this topic?
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Abstract

Purpose: To explore ideas of the target population about a community-based 
intervention to stimulate physical activity in hard-to-reach physically disabled people. 
Materials and methods: Semi-structured interviews were performed with 21 physically 
disabled people, and analysed using thematic analyses. Findings were interpreted 
using the integrated physical activity for people with a disability and intervention 
mapping model.
Results: The intervention should aim to stimulate intrinsic motivation, and raise 
awareness for the health effects of physical activity. It should provide diverse 
activities, increase visibility of these activities, and improve image of physical activity 
for physically disabled people. Participants suggested to provide individual coaching 
sessions, increase marketing, present role models, and assign buddies. Potential users 
should be approached personally through intermediate organisations, or via social 
media and word of mouth promotion. Participants suggested that users, government, 
sponsors and health insurers should finance the intervention. Self-responsibility for 
being physically active, was strongly emphasised by participants.
Conclusions: An intervention to stimulate physical activity in hard-to-reach physically 
disabled people should be individualised, include personal support, and should 
include marketing to improve image of physical activity of physically disabled people. 
The intervention that fulfils these requirements should be developed and tested for 
effects in future research.
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Implications for rehabilitation

• An intervention to stimulate physical activity in physically disabled people 
should aim to raise awareness for the health effects of physical activity, 
stimulate intrinsic motivation, offer diverse activities, increase the visibility of 
the possible activities and improve the image of physical activity for physically 
disabled people.

• An intervention should include both individual- and environmental level 
intervention methods. Physically disabled people most emphasised individual 
level characteristics of an intervention.

• For intervention development, professionals should take into account that 
physically disabled people believe that being physically active is a person’s own 
responsibility. 
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Introduction

As described by the International Classification of Functioning model, activities and 
participation are important aspects of human functioning42. A recent meta-analysis 
including data of over 1 million able-bodied people showed that participating about 
60-75 minutes per day in moderate intensity physical activity can eliminate the 
increased risk of death associated with high sitting time124. Throughout the current 
study, physical activity is defined as any bodily movement produced by skeletal 
muscles that requires energy expenditure111. Participation in physical activity, 
benefits health and functioning in able-bodied people but also in physically disabled 
people23,26. Physically disabled people participate substantially less in physical activity 
compared to able-bodied people, because of several personal and environmental 
barriers related to their disability25,26.

Scientific interest for physical activity participation in physically disabled people has 
increased only the past 20 years27. Currently, research shifts from describing barriers 
and facilitators of being physically active to developing interventions to stimulate 
physical activity in disabled people29. 

From a behavioural science perspective, physical activity in disabled people can be 
described by the Physical Activity for people with a Disability (PAD) model41. The PAD 
model is composed from the International Classification of Functioning model42 and the 
Attitude, Social influence and Self-efficacy model43, and describes how personal- and 
environmental factors influence intention, and how intention leads to participation in 
physical activity41. For the systematic development of health promoting interventions, 
the stepwise method of Intervention Mapping (IM) can be used as a guideline44. The 
current study focusses on selecting theory-based intervention methods, and practical 
strategies (IM step 2 and 3). In one of our earlier studies the PAD model and the logic 
model of change of IM were integrated, in order to describe both an intervention that 
stimulates physical activity, and the physical activity behaviour itself125.  

Internationally, more than 80 exercise interventions to stimulate physical activity 
in physically disabled people are described in literature, of which seven were not 
diagnosis specific33,34. Exercise was defined as a subset of physical activity that is 
planned, structured, and repetitive, with the intent of improving or maintaining one 
or more facets of physical fitness or functioning111. To induce a long term behavioural 
change, lifestyle physical activity interventions are preferred rather than exercise 
interventions24. Existing literature describes different physical activity stimulating 
interventions, both in the Netherlands and internationally20,35,126–132. However, these 
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existing physical activity stimulating interventions were either diagnosis specific127–132, 
or offered through primary health care, special education, or rehabilitation35,126,130, 
but the majority of the target population is not reached20. A community-based 
intervention, which also targets hard-to-reach physically disabled people (who cannot 
be reached by primary health care, special education, or rehabilitation) is required to 
reach the entire spectrum of physically disabled people.

Two systematic reviews on physical activity stimulating interventions for disabled 
people describe that there is a critical need for the development and determination of 
effectiveness of physical activity interventions for people with disabilities33,34. In the 
Netherlands, an existing intervention focusses on patients during and the first year 
after inpatient rehabilitation35. To prevent overlap with this existing intervention, the 
current study focusses on physically disabled people who are longer than one year 
post rehabilitation, or not treated in a rehabilitation centre. 

One of our earlier studies, and existing literature, describes professionals’ ideas 
on stimulating physical activity in hard-to-reach physically disabled people119,125. 
Professionals expressed need to adapt an existing intervention, and improve 
collaboration between organisations, instead of creating a new intervention. 
According to the professionals, an intervention should aim to change participants 
and environmental attitude towards physical activity through for instance individual 
coaching, feedback, trial periods, role models, and marketing campaigns125. However, 
to meet the needs, desires and capabilities of the target population, involving 
the target population in developing physical activity stimulating interventions is 
important133–135. No studies were found involving the target population in the early 
development stages of a community-based physical activity stimulating intervention 
for physically disabled people. In order to consider both target population’s and 
professionals’ views, the current study aims to explore ideas of the target population 
about a community-based intervention to stimulate physical activity in hard-to-reach 
physically disabled people. 

Methods

Study design

A qualitative semi-structured interview study was conducted into ideas regarding a 
community-based physical activity intervention in physically disabled people. In this 
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early intervention planning phase, the use of qualitative research is recommended 
to investigate the attitudes, needs and situation of the target group to select the 
most feasible intervention components for them136. Interviews were preferred, 
since qualitative research is inductive, and therefore more suitable for exploration 
research137. Because of the heterogeneity of diagnoses involved that might hamper 
verbal expression, individual interviews were preferred, to ensure that each participant 
had the time and confidence to speak at ease. The Medical Ethical Committee of the 
University Medical Center Groningen, the Netherlands, confirmed that formal ethical 
approval was not required for this study (METc 2015/494).

Participants

Potential participants were sampled purposively from the patient records (2012-
2014) of the Center for Rehabilitation, University Medical Center Groningen, The 
Netherlands. A maximum variation sampling strategy was chosen to ensure that a 
wide range of different ideas were investigated, in order to develop an intervention 
that matches the ideas of the heterogeneous target population. First, two patients 
were selected from the patient records from each diagnoses group (amputation, 
chronic pain, stroke, multiple sclerosis, neuromuscular disease and spinal cord 
injury) by LK, aiming at maximum variation of gender, age and living situation (urban 
or rural). Patient information was checked for the inclusion- and exclusion criteria 
written below. When patients did not meet the criteria, a new patient was selected 
from the patient records. Potential participants were included when they were older 
than 18 years, had a physical disability or chronic disease that impairs movement, 
and completed their inpatient rehabilitation for at least one year, or have not been 
treated in a rehabilitation centre. Potential participants were excluded when they 
had severe mental problems, insufficient cognitive abilities to participate, insufficient 
understanding of the Dutch language, or a rapidly progressive or terminal condition. 
Former patients from the Center for Rehabilitation were contacted by phone by their 
rehabilitation physician, after which a letter of invitation was sent including more 
detailed information. In the first interviews participants were not active, and were 
not experienced with interventions, making it hard to come up with requirements 
for an intervention. Therefore more active participants were recruited from a sports 
group associated with the Center for Rehabilitation, and another regional sports club 
for physically disabled people. These participants were personally contacted during 
a training by two of the researchers (NF and DH), after which the information letter 
was provided. By responding the information letter potential participants declared 
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their intention to participate. New participants were included until no new themes 
were obtained, which was after 15 interviews. Additionally seven interviews were 
performed to ensure data saturation. 

Data collection

From January until March 2016, semi-structured interviews were conducted by two 
of the authors (NF and DH). Seventeen interviews were conducted by both NF and 
DH, three interviews were conducted by NF alone, and two by DH alone. Participants 
were interviewed in random order. For the interviews a topic list was used with the 
following items: implications of the disability, attitude towards physical activity, ideas 
on a community-based movement intervention, ways how to reach and approach 
the target population, finance for the intervention and further recommendations. 
Open ended-questions were asked to encourage participants to share their own 
experiences and ideas. Examples of questions are: How could we reach and approach 
hard-to-reach physically disabled people, who cannot be reached by primary health 
care, special education or rehabilitation? And: Who should finance a physical activity 
stimulating intervention for physically disabled people? The topic list was based on 
the PAD model (implications of the disability, and attitude towards physical activity), 
step 4 of the IM protocol in which intervention methods and practical applications are 
determined (ideas on a community-based movement intervention)44 and the RE-AIM 
framework for testing the implementation process of health promotion interventions 
(reach and approach of the target population, and finance for an intervention)45. The 
topic list was tested in two pilot interviews with persons without physical disability, 
and remained unchanged. Interviews were performed during personal meetings and 
lasted 10 to 62 minutes (mean: 27 minutes). To ensure that participants could speak 
at ease, most interviews were performed at home. However, for practical reasons, 
9 interviews were performed at the sports accommodation (table 1). After being 
informed that participation was voluntary and data would be processed anonymously, 
participants gave their written informed consent and agreed with audio recording the 
interviews. To reduce bias and ensure validity every participant received a summary 
of the individual interview for member-checking by post. Participants were asked to 
indicate incorrect interpretations by returning the reaction form. Non-response within 
two months was assumed as a correct interpretation. One participant requested to 
leave out disease specific information, based on the member check. 
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Data analysis

The audio-recordings were transcribed verbatim (NF and DH). The transcripts were 
analysed using an inductive latent thematic analysis, which is recommended for 
applied research115,116. The coding process of thematic analysis can be divided into 
open coding, axial coding and selective coding, and consists of six phases115. First, 
NF and DH read all interviews again (phase 1: familiarizing with data). The first four 
interviews were open-coded by NF and DH independently (phase 2: generating initial 
codes). The codes obtained from the first four transcripts were discussed by three 
researchers (LK, NF and DH), and clustered into sub-themes (axial coding) creating 
a coding tree (phase 3: searching for themes). Using this preliminary coding tree, 
the transcripts were coded by one of the authors (NF or DH) using Atlas.ti 7.5.10 
(GmbH, Berlin, Germany). New emerging codes were added to the coding tree when 
necessary (phase 4: reviewing themes). For the last coding phase (selective coding), 
a more deductive approach was chosen, in which all sub-themes, as found during 
the axial coding process, were inserted into the integrated PAD-IM model (phase 5: 
defining and naming themes)125. For data interpretation, summaries were made for 
each sub-theme in which the general view and deviant views were described. These 
summaries, formed the basis for the report (phase 6: producing report). To ensure 
consistency in coding, NF and DH constantly discussed the coding, and final coding 
was checked by the first author. Sub-themes and final interpretation were discussed 
with all co-authors. 

Results

In total 22 physically disabled people participated (table 1), of whom one was excluded 
due to unexpectedly insufficient cognitive abilities. In five interviews a partner or 
nurse assisted the participant. Assistance varied from complementing answers to 
helping with speech-related issues.
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Figure 1: Themes resulting from the interviews summarised in the integrated PAD-IM model. 
The final model is composed from the PAD model (‘PA’ and ‘Determinants of PA’), logic model 
of change of IM (‘Intervention’), and findings of the current study (‘Conditions’). The order does 
not impose any sequence of importance. PA = physical activity.
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Figure 1 summarises the results of the interviews within the integrated PAD-
IM model125. In order to describe opportunities for approaching the target group 
and financing physical activity, approach of the target group and finance for an 
intervention are inserted as ‘conditions’ at the bottom of the model. The results are 
described following the model from top to bottom. Throughout the results section, 
major themes that are mentioned in the model are printed in italic.

Determinants of physical activity

The level of physical activity functioning is influenced by determinants of physical 
activity, which can be subdivided into personal- and environmental factors41. 
Participants indicated fun, health benefits, relaxation, and competition to stimulate 
them to participate in physical activity. Fun was considered as the most important 
facilitator by most participants. Furthermore, health benefits, including mental health, 
weight management, increasing cardiorespiratory fitness and muscle force were also 
often mentioned to facilitate physical activity participation.

“I experienced that when you are more active, having a lower limb prosthesis, 
keeping up your leg muscle mass, your balance and stability are way better than 
when you are inactive.” (Subject 9, lower limb amputation)

Participants indicated lack of time and lack of motivation as barriers for participating in 
physical activity. Moreover, they indicated that lower health condition, which includes 
impaired movement, fatigue and lower general health status hampers participation in 
physical activity. Participants indicated that they experience fear of falling, reduced 
muscle power and fatigue, what keeps them from becoming active.

According to participants, activities that are easily approachable and include a social 
aspect, facilitate physical activity participation. Activities that are easily approachable 
have an open attitude towards new members, whereby they feel welcome to join the 
activity. Furthermore, finance (the activity should be as cheap as possible so that finance 
will not be a barrier), and location are elements of approachability. The location should 
be not too far away from where the person lives, and should have facilities as a lift and 
an adapted dressing room. Social aspects of in particular group activities are considered 
stimulating to participate in physical activity. Support from social environment, in 
particular family, stimulates people to become physically active. Some active participants 
mentioned that they would not have become physically active without the support of 
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their family. Therefore, some participants indicated that social environment should be 
involved in the intervention, for instance by participating in activities.

“Many people do not know how it feels (…). So we (physically active disabled people) 
should invite parents or family members to join and experience.” (Subject 17, chronic 
hip injury)

 

Intervention

According to the participants, at the level of the individual, the intervention should 
aim to raise awareness on the importance of being active, and that being active does 
not harm one’s health. Participants hold the National Sports Federation, sports- and 
patient associations and physicians responsible for emphasizing the importance of 
physical activity.

“I think it is important to explain very clearly that moving does not harm, because I 
know that many people do believe it does.” (Subject 14, chronic pain)

Moreover, the intervention should aim to stimulate intrinsic motivation since 
participants indicated that intrinsically motivated people are more likely to continue a 
physically active lifestyle compared to people who are not. Participants indicated that 
being physically active is the person’s own responsibility.

Role models, buddies, trial periods, individual conversations and focus of the activity 
were suggested as methods for accomplishing these intervention aims. Role models, 
either professional athletes or non-professional disabled people, active in a club in 
the region, can be used to intrinsically motivate people. Buddies who are members of 
a club that can contact and accompany the potential member during the first weeks, 
can lower the barrier to contact a club. 

“Maybe it is not feasible, but you should link people. Suppose there is someone (...) 
who has to swim. Call us and say; (...) can you please contact that person? And that 
will maybe convince them.” (Subject 14, chronic pain)

Trial periods can be used for both raising awareness and stimulating intrinsic motivation, 
since people can experience what being physically active can offer them. Individual 
conversations by a coach (for instance a psychologist) were suggested for increasing 
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intrinsic motivation. According to the participants these conversations should focus 
on determining facilitators and barriers for the specific person, to stimulate the 
facilitators and provide ways to encounter the barriers. According to participants, 
focus of the activity should be on improving cardiorespiratory fitness and confidence in 
persons own abilities. Further, the intensity of activities should be gradually increased 
to improve endurance capacity and self-confidence.

According to the participants, at the environmental level the intervention should aim 
to offer diverse possibilities for physical activity, and increase the visibility of potential 
activities. 

“And where it is located, (...) I do not know what kind of sports there are for impaired 
people.” (Subject 17, chronic hip injury)

Particularly the suitability of diverse activities for specific patient groups should be 
made visible, since the interviewed participants experienced that patients tend to 
think that they are not able to perform many activities. Furthermore, the intervention 
should aim to improve image of adapted physical activity. Participants suggested 
attracting marketing and promotion as methods to accomplish these intervention 
aims. Media attention can improve image of adapted physical activity and show which 
activities are suitable for which patient groups. Participants suggested that personal 
experiences of disabled people, already active, should form the base of a marketing 
campaign. Moreover, demonstrations, in which people can eventually participate, 
were mentioned as a form of marketing and promotion.

Furthermore, participants indicated that an intervention should be user-centred, 
implicating that the programme should be adjusted to the individual. The impairment 
should be taken into account in both deciding the activity as in decisions within the 
activity, for instance the intensity. Participants had a heterogeneous opinion regarding 
group composition. Some participants preferred integrating in non-disability physical 
activity groups, since this increases understanding from able-bodied people. However, 
a slight majority of the participants preferred groups specifically for disabled people, 
since experiences can be shared and people can better empathise with each other. 
Some participants suggested that groups should be composed of people from the same 
age because of the shared physical capacity and perceptions, whilst others enjoy the 
diversity of the group regarding age. Most participants indicated that groups can be 
composed of people with different diagnoses, however some participants mentioned 
it to be inconvenient in one group with people with intellectual disabilities. Most 
participants emphasised the importance of groups with the same functional level.
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“She speaks more at ease with twenty impaired people than with six bodybuilders.” 
(Father of subject 2, neuromuscular disease)

Participants indicated the importance of appropriate supervision. Participants 
suggested that trainers and coaches should be experienced in working with the 
target group, and could be for instance a physiotherapist. However, one participant 
mentioned that a trainer does not have to be experienced, as long as the trainer is 
enthusiastic. Lastly, continuity in supervision was mentioned as an important factor. 
Almost all participants indicated that they would benefit from a better referral from 
health care to organisations providing physical activity. 

Conditions

A section conditions was added to the model (figure 1), which describes the approach 
of the target population and ways to finance physical activity. The approach can be 
divided into identifying the target population, and methods for approaching people. For 
identifying the target population, participants suggested social media and intermediate 
organisations. On social media there are pages and groups special for people with 
specific disabilities. The participants suggested several intermediate organisations 
as for instance patient organisations and health care organisations, as hospitals, 
rehabilitation centres and physiotherapists to be in contact with the target population. 

“At first you need the people who refer patients, so professionals.” (Subject 13, 
chronic knee injury)

The participants indicated personal approach, marketing and promotion, word of mouth, 
social media and websites as methods to approach the target population. All participants 
suggested that personally approaching people by health care professionals or  sports 
clubs would be most effective. One person mentioned that it is effective to contact 
people repeatedly, like commercial organisations do. However, he indicated that a 
personal approach is time intensive, hampering feasibility. Most of the participants 
who were physically active, came in contact with the sports club by means of word of 
mouth, via family, friends and fellow citizens. Moreover websites and social media were 
suggested for approaching the target population. Participants highlighted that the 
advantage of social media above websites is that it allows for directed marketing, by 
the use of groups special for specific impairments, while the information on websites 
will be only read when people are actively searching themselves. 
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“A website is the same as placing leaflets in a cabinet. When you are not drawing 
attention they are not going to look on your website. When I am not looking for 
wheelchair sports (...), I do not find it.” (Subject 20, unclear diagnosis)

Participants indicated the user, municipality, national government, sponsors and health 
insurers as parties that should finance physical activity. Most of the participants who 
were physically active financed that themselves. In general, they agreed on that, since 
non-disabled people also have to finance their own activities. Some participants 
indicated that people feel more responsible for their activities when they finance the 
activities themselves. 

“I think you may finance physical activity yourself, because than involvement will 
be created (...). Because when everything will be financed people are more likely to 
cancel the activity, I think.” (Subject 11, cerebral vascular accident)

When adapted transport is required to enable a disabled person to participate in 
physical activity, this will be reimbursed by a transport subsidy from the municipality. 
It was suggested that disabled people do have higher costs, combined with mostly 
a lower income, therefore activities should be not too expensive. Some participants 
suggested that finance should be income dependent, in which the municipality partly 
compensates the costs of activities when people are not able to pay it themselves. 
Participants suggested municipality to be responsible for financing physical activity 
because medical devices are also reimbursed by municipality. Some municipalities do 
have subsidies for partial reimbursing physical activity in people with lower incomes. 
One of the participants indicated that municipality instead of national government 
should finance physical activity because of the decentralisation of health care in the 
Netherlands. However, another participant indicated that national government should 
finance physical activity, because physically active people do need less home care, 
which saves national government money. 

“The national government should pay the rest, because if your fitness improves, 
then you maybe need 7 hours of home care instead of 10 hours.” (Subject 2, 
neuromuscular disease)

One participant indicated that he partly reimbursed his activity costs through the 
national government, by subtracting the costs of his activities from the income tax. 
Moreover, participants suggested that the national government should facilitate 
appropriate sports facilities. Both national government and municipalities were 
mentioned to subsidise sports clubs. Members of sports clubs mentioned that the 
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sports clubs are financed by the donations from sponsors, often local companies. 
Lastly, participants indicated health insurers as being responsible for the finance 
of physical activity, since active people are more healthy, what saves health costs. 
According to the participants, health insurers pretend to stimulate active lifestyle, but 
should also partly finance physical activity. However, participants in this study stated 
it would be hard to get health insurers finance physical activity. Participants stated 
that partly financed physical activity is stimulating, because lack of finances cannot 
be an excuse for not being physically active.

“And then they talk about: ‘Yes, everybody should live more healthy’, but the health 
care insurance does not do anything to stimulate that.” (Subject 9, lower limb 
amputation) 

Discussion

The aim of the current study was to explore ideas of the target population about 
a community-based intervention to stimulate physical activity in hard-to-reach 
physically disabled people. According to the target population an intervention should 
aim to raise awareness for the health effects of physical activity, stimulate intrinsic 
motivation, offer diverse activities, increase the visibility of the possible activities 
and improve the image of physical activity for physically disabled people. In order 
to accomplish this, an intervention should include buddies, trial periods, individual 
conversations with a coach, and apply appropriate marketing and promotion. The 
target population can be reached through social media and intermediate organisations, 
and should be personally approached by health professionals or via word of mouth. 
Physical activity should be financed by the user, government and health insurers.

Although this was not the primary focus of the current study, determinants of physical 
activity were reported by participants (figure 1). These determinants confirm existing 
literature on barriers and facilitators towards physical activity in physically disabled 
people29,30,32,118,138,139. Additionally these determinants concur with those mentioned 
by professional experts in our previous research125. However, participants of this study 
emphasised more frequently individual level determinants, rather than environmental 
level determinants. For instance they added relaxation and competition as individual 
level facilitators, and emphasised the positive effects of physical activity on health 
condition, where professionals did not report on effects of physical activity on health 
condition125. 



103

5

Target population’s requirements on an intervention

Regarding intervention methods (figure 1), in spinal cord injury patients, the use of 
role models as an intervention method was also suggested139. Participants of the 
current study emphasised individual level intervention methods, where professionals 
emphasised environmental level intervention methods125. Physically disabled people 
participating in the current study demanded an intervention to aim for increasing 
diversity and number of potential activities, which was not found in earlier research. 
In contrast, professionals indicated that the amount of potential activities was 
sufficient, but that potential activities should be made more visible125. Possibly 
potential activities were not known by the target population and so they request 
more activities. Participants predominantly focussed on the importance of intrinsic 
motivation, and methods to accomplish this, such as individual coaching and focus of 
the activity. In contrast, professionals only briefly mentioned intrinsic motivation as 
being important125. Professionals focussed more on the use of existing interventions, 
and highlighted the importance of improved collaboration between organisations125. 
Participants strongly emphasised that the location should be not too far from their 
home, but the majority of the participants preferred group activities specifically 
for disabled people. This combination might not be possible in all areas. Moreover, 
participants mentioned that amongst others physicians are responsible to emphasise 
the importance of physical activity. However, the hard-to-reach population which is 
targeted by the intervention might not be in contact with a physician.

At the level of conditions (figure 1), the target population indicated that only the 
person involved  is responsible for his or her physical activity, whereas professionals 
designated several people or organisations as responsible to stimulate physical activity 
in this population. Inconsistent with the focus on self-responsibility, participants in 
the current study mentioned  multiple parties that should finance physical activity, 
as municipalities and health insurers. Through the current study, social media groups 
for specific diagnoses, were added as a method to identify the hard-to-reach target 
population. Together with intermediate organisations as patient organisations, as 
suggested by the target population, and organisations from social background and 
home care, as suggested by professionals125, diagnose specific social media groups, 
could be a way to reach the hard-to-reach target population. 

The interviews lasted 10 to 62 minutes. Although there are no strict guidelines for the 
duration of interviews, 10 minutes was extremely short, which could have affected the 
amount of data obtained140,141. In general, interviews performed at home lasted longer 
compared to interviews performed at sports locations. It is suggested that participants 
spoke more at ease in home situations. In five interviews participants were assisted by 
family members, or a nurse. The presence of others during the interview might have 
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affected the opinions expressed by the participants140. The current study focused on 
stimulating both daily physical activity and sports participation. Sports is defined as 
an activity involving physical exertion with or without a game or competition element 
with a minimal duration of 30 minutes for at least two times a week, where skills and 
physical endurance are either required or to be improved142. During the interviews, 
both terms are used. It could have been that participants focused either more on 
daily physical activity or more on sports stimulation, what could have limited the 
results. Interviewing people who are already active could possibly have introduced 
information bias, which could for instance explain the emphasis on self-responsibility 
for being physically active found in the current study.

Moreover the current study is limited, since only people from the northern part of 
the Netherlands are invited to participate, due to practical reasons. This part is more 
sparsely populated than the west of the country, where less sports facilities are 
available, and at a further distance143. These differences could have influenced the 
transferability of the results to other parts of the country, and other countries. The 
authors suggest that determinants of physical activity, and ideas on an intervention 
(figure 1) as found in the current study are mostly general applicable for developed 
countries. However, conditions for an intervention (reach, finance and responsibility) 
are suggested to depend on national approaches to promote physical activity in 
disabled people, that differ between countries144. Conditions should therefore be 
considered within the specific country prior to implementation of an intervention. 

A strength of the current study is the heterogeneous background of participants 
regarding age, gender, impairment and physical activity participation. Hereby it 
is attempted to investigate different perspectives on physical activity promotion. 
Because of the heterogeneous population, 7 additional interviews were performed 
to ensure data saturation, but no new relevant information was obtained. A member 
check was performed after each interview, to increase the validity of the results. To 
increase reliability of the analyses, the first four transcripts were double coded, and 
coding was constantly discussed. The double coding and constant discussion during 
data analyses diminished interpretation bias, and thereby ensured reliability of the 
conclusions.

Future research should focus on the design of a community-based movement 
intervention for physically disabled people, based on the findings of current study and 
earlier research in professionals125. Testing the implementation process and effectiveness 
of the intervention is recommended, in order to provide practical guidelines for the 
stimulation of physical activity in hard-to-reach physically disabled people. 
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Conclusion

According to the target population, an intervention to stimulate physical activity 
in physically disabled people should aim to raise awareness for the health effects 
of physical activity, stimulate intrinsic motivation, offer diverse activities, increase 
the visibility of the possible activities and improve the image of physical activity 
for physically disabled people. For instance individual coaching, role models and 
marketing are suggested as intervention methods. Hard-to-reach physically disabled 
people can be identified by social media and several intermediate organisations, and 
can be approached for instance by word of mouth, websites and marketing, in order 
to stimulate them to become physically active to gain health benefits. 
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Abstract

Introduction: Physically disabled people are less physically active compared with 
healthy people. Existing physical activity (PA) interventions are limited in reach, since 
they are primarily rehabilitation- or school based. The current study aims to develop a 
community-based intervention for stimulating PA in hard-to-reach physically disabled 
people.
Methods and analysis: To systematically develop a PA-stimulating intervention, 
intervention mapping (six steps) was applied. PA level and health-related quality of 
life of patients after rehabilitation was determined using questionnaires (step 1). 
Qualitative research was performed to study professionals’ and physically disabled 
people’s ideas about intervention objectives, determinants and design (steps 2 and 
3). Since experts expressed no need for a new intervention, the existing intervention 
‘Activity coach’ was adapted to the specific target population. The adapted 
intervention ‘Activity coach+’ composes a network of intermediate organisations 
that refers participants to an activity coach, who coaches participants during 1 year. 
After a pre intervention physical assessment by a physiotherapist, participants will be 
individually guided to existing organised or non-organised activities. An activity tracker 
will be used to monitor and stimulate PA in daily life (step 4). To support adoption and 
implementation, meetings between involved parties are organised (step 5). ‘Activity 
coach+‘ is implemented in community in March 2017, and will be evaluated using a 
mixed-method analysis. Quantitative evaluation of intervention effects on PA, health 
and social participation takes place after 0, 2, 4, 6 and 12 months. The implementation 
process and experiences with the intervention will be determined using qualitative 
research (step 6).
Ethics and dissemination: Insights from this study will be used for dissemination and 
further development of the intervention. The Medical Ethical Committee of the 
University Medical Center Groningen confirmed that formal ethical approval was not 
required (METc 2016/630).
Trial registration number: NTR6858.
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Strengths and limitations of this study

• ‘Activity coach+’ is systematically developed based on state-of-the art evidence-
based behavioural change techniques, in collaboration with professionals and 
the target population, to ensure cocreation.

• The implementation and effectiveness of ‘Activity coach+’ will be evaluated 
using a mixed-method analysis, which allows for an objective and in-depth 
understanding of the results.

• Biological, psychological and social health effects of ‘Activity coach+’ will be 
tested throughout 1 year, in order to provide an indication for sustainability of 
the health effects.

• The effectiveness of ‘Activity coach+’ will be tested using a 1-year prospective 
cohort study without control group, whereby it cannot be ensured that results 
are only caused by the intervention.

• ‘Activity coach+’ will be implemented and tested in a specific region in the 
Netherlands, what might limit the generalisability of results to other regions 
and countries. 
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Introduction

Physical activity (PA) participation benefits health and functioning in healthy people, 
and in physically disabled people23,26,111. In physically disabled people, being physically 
active improves health in the biological108,110, psychological109,145 and social146 
domain. Despite these health benefits, in the Netherlands physically disabled people 
participate less in PA compared with healthy people20. 

PA behaviour in physically disabled people can be described by the Physical Activity 
for people with a Disability (PAD) model41. The PAD model adds a behavioural 
component to the International Classification of Functioning, Disability and Health 
framework (ICF), by integrating the Attitude, Social influence and self-Efficacy (ASE) 
model. The PAD model explains how environmental factors (social influence and 
environmental barriers and facilitators) and personal factors (health condition, self-
efficacy, attitude and personal barriers and facilitators) influence intention. Intention 
influences the level of PA functioning, whereas environmental and personal factors 
also directly influence the level of PA functioning41. 

Compared with research on PA for healthy people, PA for disabled people is relatively 
understudied. Scientific interest for PA increased only the past decades27,147. Within 
this research field, currently, science shifts from describing barriers and facilitators of 
participating in PA towards designing interventions, to stimulate PA participation in 
physically disabled people29. 

Reviews on PA stimulating interventions for disabled people found more than 80 PA-
stimulating interventions worldwide that were evaluated in scientific research33,34,40,147. 
However, most interventions consist of specifically organised exercise groups 
aiming to improve health of people with specific diagnoses, rather than public 
health interventions that stimulate PA behaviour of people among people with 
physical disabilities in general33,147. Taking in mind continuity and applicability in daily 
practice, stimulating PA participation in a community setting, using existing facilities 
is preferred40,148. In the Netherlands, most PA interventions for physically disabled 
people approach their target populations via intermediate organisations, what limits 
their reach20. Because an existing intervention already targets inpatient rehabilitation 
patients35, the current study focusses on physically disabled people longer than one 
year post rehabilitation, or not familiar with rehabilitation. 

The current study aims to describe the systematic intervention development, and 
design for the implementation and evaluation of a community-based PA-stimulating 
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intervention in long-term physically disabled adults.

Methods and analyses

The stepwise methodology of Intervention Mapping (IM) was applied for the systematic 
development of the PA-stimulating intervention, and the design of the implementation 
and evaluation plan44. IM is a widely accepted methodology for planning theory-based 
and evidence-based health promotion programmes. The IM protocol consists of six 
steps: (1) conducting the needs assessment, (2) defining performance objectives 
and creating a matrix of change objectives, (3) selecting theory-based intervention 
methods and practical applications, (4) organising methods and applications into an 
intervention programme, (5) planning adoption, implementation and sustainability of 
the programme and (6) generating an evaluation plan44. 

Step 1: Needs assessment

Step 1 of IM aimed to assess the current PA participation of physically disabled 
people and its relationship with health related quality of life (HRQoL), and to indicate 
determinants that influence PA participation in this target population. PA participation 
of the target population was retrieved from a nationwide report. In the Netherlands, 
PA participation of people with a moderate or severe physical disability (41%) was 
significantly lower compared with healthy people (64%)20. PA participation is indicated 
as the percentage of adults that participates in moderate or vigorous PA minimally 30 
min/day for at least 5 days a week149. We established the relationship between PA 
and HRQoL by questionnaire-based research, including the Dutch RAND-3650, among 
former rehabilitation patients. The amount of PA was positively related to physical 
functioning, social functioning, physical role functioning, emotional role functioning, 
vitality, pain, general health and health change. No relationship was found between 
the amount of PA and mental health in former rehabilitation patients150. Barriers and 
facilitators regarding sports participation in physically disabled people were described 
in a systematic review and a questionnaire study. Most emphasised barriers were 
disability, health, lack of facilities, transport and difficulties with accessibility. Fun, 
health, increasing physical strength and advice from rehabilitation professionals were 
facilitators of sports participation32,151. 
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Step 2: Performance objectives and change objectives

Step 2 of IM aimed to describe the desired change at both the behavioural and 
environmental level, by creating the logic model of change (figure 1). At the level of 
the individual, the main outcome of the intervention is increased participation in PA, 
which will improve health, and thereby quality of life. At the environmental level, the 
main outcome is increased stimulation by peers to increase PA participation (figure 
1). Depending on the personal situation of the participant, peers can be spouse, other 
family members, or friends. Following the IM methodology, the final outcomes were 
subdivided into different components. The desired change of these components was 
described in performance objectives. Demands on a PA-stimulating intervention 
for physically disabled people were investigated by qualitative research among the 
target population and professionals working in the field of PA for physically disabled 
people125. Resulting from the qualitative research, PA participation can be subdivided 
into the following performance objectives: increasing participation in organised PA, 
non-organised PA, and activities of daily living (ADL). Performance objectives at the 
environmental level are increasing stimulation to participate in organised PA, non-
organised PA, and PA during ADL (figure 1).

Several determinants can influence the performance objectives. Changeable 
determinants of PA participation at the individual level, as found in the qualitative 
studies, were knowledge, attitude, awareness and self-efficacy. At the environmental 
level, changeable determinants were social norms, physical environment and 
social support (figure 1)125,152. Following the IM methodology, matrices of change 
objectives were created by crossing each performance objective with the changeable 
determinants (table 1). Change objectives then specify what needs to be achieved in 
order to accomplish the performance objectives. One of the change objectives at the 
individual level is, for instance, that participants know possible and suitable organised 
activities to participate in.  
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Table 1: M
atrix of change objectives (individual level)

Perform
ance 

objectives
D

eterm
inants

Individual level

Know
ledge

Atti
tude

Aw
areness

Risk perception
Self-effi

cacy

Physically disabled 
people participate in 
organised PA

.

Physically disabled 
people know

 
possible and suitable 
organised activities.

Physically disabled 
people have a 
positive atti

tude 
tow

ards organised 
PA for disabled 
people.

Physically disabled 
people are aw

are 
of their ow

n 
participation in 
organised PA

.

Physically disabled 
people are aw

are of 
the risks of inactivity, 
and the benefits 
of participating in 
organised PA

.

Physically disabled 
people are convinced 
that they can 
overcom

e barriers 
to participate in 
organised PA

.

Physically disabled 
people participate in 
non-organised PA

.

Physically disabled 
people know

 
possible and suitable 
non-organised 
activities.

Physically disabled 
people have a 
positive atti

tude 
tow

ards non-
organised PA for 
disabled people.

Physically disabled 
people are aw

are 
of their ow

n 
participation in non-
organised PA

.

Physically disabled 
people are aw

are of 
the risks of inactivity, 
and the benefits of 
participating in non-
organised PA

.

Physically disabled 
people are convinced 
that they can 
overcom

e barriers to 
participate in non-
organised PA

.

Physically disabled 
people are physically 
active in A

D
L.

Physically disabled 
people know

 w
hich 

A
D

L  are suitable.

Physically disabled 
people have a 
positive atti

tude 
tow

ards being 
physically active in 
A

D
L.

Physically disabled 
people are aw

are of 
their ow

n level PA 
level during A

D
L.

Physically disabled 
people are aw

are of 
the risks of inactivity, 
and the benefits 
of being physically 
active in A

D
L.

Physically disabled 
people are convinced 
that they can 
overcom

e barriers 
to becom

e m
ore 

physically active in 
A

D
L.



115

6

Systematic intervention development

Table 1 (continuation): Matrix of change objectives (environmental level)

Performance 
objectives

Determinants

Environmental level

Social norms Physical environment Social support

Peers and 
professionals 
stimulate physically 
disabled people 
to participate in 
organised PA.

Peers and 
professionals have 
a positive attitude 
towards organised 
PA for disabled 
people.

Peers and 
professionals 
facilitate physically 
disabled people 
to participate in 
organised PA.

Peers and 
professionals 
motivate physically 
disabled people 
to participate in 
organised PA. 

Peers and 
professionals 
stimulate physically 
disabled people to 
participate in non-
organised PA.

Peers and 
professionals have 
a positive attitude 
towards non-
organised PA for 
disabled people.

Peers and 
professionals 
facilitate physically 
disabled people to 
participate in non-
organised PA.

Peers and 
professionals 
motivate physically 
disabled people to 
participate in non-
organised PA.

Peers and 
professionals 
stimulate physically 
disabled people to 
become physically 
active in ADL.

Peers and 
professionals have 
a positive attitude 
towards physically 
disabled people 
being physically 
active in ADL.

Peers and 
professionals 
facilitate physically 
disabled people to 
become physically 
active in ADL. 

Peers and 
professionals 
motivate physically 
disabled people to 
become physically 
active in ADL.

Step 3: Theory-based intervention methods and practical applications

Step 3 of IM aimed to select theory-based intervention methods, and practical 
applications. The theory-based intervention methods that aimed to change the 
determinants of the performance objectives, were selected from the behavioural 
science models prescribed by the IM protocol44. Theory-based intervention methods 
were translated into practical applications, adapted to the intervention population 
and the context of the intervention. The theory-based methods, and the practical 
application of the methods were selected based on the demands of physically disabled 
people and professionals, resulting from the qualitative studies125,152. Table 2 provides 
an overview of the selected theoretical methods and the practical applications, 
separated for each determinant. Ten different intervention methods resulting from 
the qualitative research, are described in table 2. These different methods can be 
roughly subdivided into six different practical applications. 
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Table 2: Theory-based methods and practical applications to the intervention

Determinant Theory-based methods Practical applications

Individual level

Knowledge Tailoring153 Activity coaches coach participants 
based on their individual needs, on 
suitability of activities tailored to their 
abilities. 

Facilitation154 Overviews are made including all 
facilities and activities for PA, and their 
accessibility for people with different 
disabilities. 

Persuasive 
communication155

Activity coaches transfer their 
knowledge about possible activities for 
PA to the individual participants.

Attitude Mass media role-
modelling156,157

Role-models (physically disabled 
people that are physically active) tell 
their story, including how becoming 
physically active benefits them, in local 
newspaper articles.

Awareness Feedback158 Participants have a pre-intervention 
physiotherapeutic intake, to become 
aware of the physical capacity and to 
improve self-efficacy.

Self-monitoring of 
behaviour159

Participants monitor their daily physical 
activity (steps) using an activity tracker.

Feedback158 Activity coaches coach participants 
based on their self-monitored daily 
physical activity (steps).

Risk perception Persuasive 
communication155

Health professionals inform potential 
participants about the risks of 
inactivity.

Self-efficacy Mass media role-
modelling156,157

Role-models (physically disabled 
people that are physically active) tell 
their story, including how becoming 
physically active benefits them, in local 
newspaper articles.

Feedback158 Participants have a pre-intervention 
physiotherapeutic intake, to become 
aware of the physical capacity and to 
improve self-efficacy.

Empowerment160 Activity coaches and participants 
discuss barriers regarding PA and how 
to conquer them. The coaching strategy 
Motivational Interviewing will be used 
in this coaching.

Goal setting161 Participants are coached by the 
activity coach to define individual goals 
regarding their daily PA (steps) using an 
activity tracker.
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Environmental level

Social norms Mass media role-
modelling156,157

Role-models (physically disabled 
people that are physically active) tell 
their story, including how becoming 
physically active benefits them, in local 
newspaper articles.

Physical environment Facilitation154 Overviews are made including all 
facilities and activities for PA, and their 
accessibility for people with different 
disabilities.

Social support Developing new social 
network linkages162

Participants can be connected to 
buddies, which are people that are 
already participating in PA, and can 
motivate them and let them feel 
welcome.

Persuasive 
communication155

Professionals from social and health 
care inform potential participants about 
the intervention.

Mobilizing social 
networks162

Professionals form sports, health- and 
social care know each other, so that 
they can refer potential participants the 
appropriate person.

First, in order to improve the attitude of potential participants and to increase their 
self-efficacy towards PA, role-models will tell their stories in local newspaper articles. 
Role-models could be either professional disabled sports persons, or non-professional 
disabled and physically active people from the region. In their stories, role-models will 
focus on the benefits that they perceived after they became physically active. These 
role-model stories are also aimed to improve social norms from peers towards PA 
for physically disabled people. Second, healthcare professionals inform their patients 
on the risk of inactivity and inform them about the intervention to improve risk 
perception and to provide social support. 

Third, the individual’s physical capacity will be assessed by a health professional at 
the start of the intervention, in order to become aware of the physical capacity and 
to improve self-efficacy. Fourth, overviews are made including possible facilities and 
activities for becoming physically active, in order to increase knowledge, and to provide 
a stimulant physical environment. These overviews do also describe accessibility of 
the facilities for people with different types of disabilities. Activity coaches transfer 
their knowledge about possible activities for PA to the participants, and individually 
coach the participants on the suitability of activities, tailored to their abilities. In 
order to increase self-efficacy, activity coaches discuss solutions for barriers with the 
participants. In these discussions, the coaching technique of Motivational Interviewing 
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is used to induce behaviour change by revealing ambivalence, and provoking the 
participant to devise its own solutions for barriers. Motivational Interviewing was 
proven effective for stimulating PA behaviour163. 

Fifth, to increase awareness and self-efficacy, participants monitor their daily PA 
(number of steps) using an activity tracker. The activity coach individually coaches 
participants based on their daily PA, and encourages the participants to set goals for 
their daily PA. These goals will be individually determined. Lastly, when participants 
are willing to participate in organised PA, participants are connected to buddies, 
which are people who already participate in the activity. These people provide social 
support by motivating the participant and let them feel welcome at the activity.

Step 4: Intervention programme

Step 4 of IM aimed to create the intervention programme, by combining and 
sequencing the methods and applications resulting from step 3. Concluding from the 
focus groups, professionals indicated no need for a new intervention, but instead 
indicated need for the adaptation of an existing intervention, in order to match the 
demands for this specific population. The existing PA-stimulating interventions for 
physically disabled people in the Netherlands, were therefore compared with the 
demands of both the experts and the target population. The existing PA-stimulating 
intervention ‘Activity coach’ (Dutch: Beweegcoach) fulfilled most of these demands164. 
In the adapted intervention, named ‘Activity coach+’, several adaptations are made, 
based on the demands of professionals and the target population (figure 2).

The existing intervention ‘Activity coach’ approaches potential participants using 
a network of intermediate organisations, including public healthcare, social care, 
physiotherapists and general practitioners. In the adapted intervention, ‘Activity 
coach+’, other health care organisations, such as domestic care, hospitals, organisations 
that provide medical devices (e.g. wheelchairs), and dieticians, are also included to the 
network. Moreover, flyers and local newspaper articles are added, compared with 
the existing intervention, to approach potential participants (figure 2). Flyers will 
be distributed via the intermediate organisations. News articles include role-model 
stories, and will be published approximately bimonthly in local newspapers. 
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Figure 2: Schematic overview of the adapted intervention ‘Activity Coach+’
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Similar to the original ‘Activity coach’ intervention, participants will be referred to 
an activity coach in the adapted intervention as well. However, additional to the 
original intervention programme, participants will be referred to a physiotherapist 
for an intake (figure 2). The physiotherapeutic intake includes history taking, in which 
personal barriers and facilitators towards PA are discussed and physical assessment. 
This physiotherapeutic intake was added to the programme to guide the activity coach 
in deciding feasible and safe activities, and to improve awareness and self-efficacy of 
the participant. After the physiotherapeutic intake, the participant will be individually 
coached by the activity coach. The individual coaching sessions of ‘Activity coach+’ 
focus on the same topics compared with the original ‘Activity coach’, namely needs, 
barriers, facilitators and assistance from social environment. However, where the 
original ‘Activity coach’ primarily focussed on stimulating participation in organised 
sports or PA, ‘Activity coach+’ was extended by also stimulating participation in 
non-organised PA and PA during ADL (figure 2). Type of  PA that will be stimulated 
(organised, non-organised or PA during ADL) will be based on the demands of the 
participant, as investigated during the physiotherapeutic intake and first coaching 
session. Participation in organised sports will be stimulated by providing overviews 
including activities and sports clubs in the region, including practical information 
such as costs, availability of facilities (e.g. an elevator), and contact information. 
Activity coaches help participants to explore suitable activities, and facilitate contact. 
Moreover, activity coaches can connect a participant to a buddy, a person who already 
participates in the activity. Eventually, activity coaches can assist the participant 
during the first visits to the activity, after which coaching will be transferred to the 
trainer. Participation in non-organised PA will be stimulated by assisting goal setting 
on, for instance, strolling and cycling. Moreover, activity coaches can connect people 
who can stroll or cycle together. Participation in PA during ADL will be stimulated 
by monitoring daily PA using a Fitbit Zip activity tracker. Activity coaches assist 
participants to set feasible goals for their daily number of steps. 

After initial coaching, counselling sessions are planned after 2, 4, 6, and 12 months, 
in order to prevent relapse (figure 2). The counselling session after 2 months will be 
by phone, the other sessions will be face-to-face. Counselling sessions differ from 
the original intervention ‘Activity coach’, in which counselling was only provided on 
demand, and evaluation forms are send after 1, 4 and 12 months. A longer counselling 
period is applied based on the results of the qualitative studies125,152. 
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Step 5: Adoption, implementation and sustainability

Step 5 of IM aimed to plan adoption, implementation and sustainability of the 
intervention. Regarding adoption, implementation and sustainability, a distinction can 
be made between the intermediate organisations, participants and activity coaches.

In order to improve adoption and implementation by the intermediate organisations, 
all intermediate organisations will be invited for an introduction meeting at the 
start of the intervention. This meeting will be organised in order to inform about 
the intervention, and the role of the intermediate organisations, and to improve 
collaboration between the intermediate organisations. In order to improve 
sustainability once the intervention is implemented, news messages will be send 
to the intermediate organisations every month by email, and will include the actual 
number of participants and success stories. 

To stimulate adoption at the level of the participant, intermediate organisations will 
advise participants about the intervention, and attractive flyers will be created by 
a graphic designer. Activity coaches will individually motivate participants during 
the coaching sessions, in order to improve implementation. In order to improve 
sustainability by the participants, activity coaches will provide individual counselling 
via telephone on demand. Guidelines for the execution of the intervention are 
provided to the activity coaches, to stimulate that they adopt the programme in the 
way it is designed. 

Step 6: Evaluation plan

Step 6 of IM aimed to plan the evaluation of the intervention. Both the implementation 
process and effectiveness of the adapted intervention ‘Activity coach+’ will be 
evaluated systematically in a pilot intervention in three municipalities (Oldambt, 
Bellingwedde and Vlagtwedde) in the province of Groningen, The Netherlands. 
Research on the evaluation of ‘Activity Coach+’ is registered in the NTR research 
register (#NTR6858).



122

6

Chapter 6

Process evaluation

The implementation process will be evaluated using qualitative research amongst 
involved professionals (for instance municipalities, activity coaches and intermediate 
organisations) and participants. Professionals will be asked on their expectations 
regarding the intervention and its implementation prior to the start of the intervention, 
and on their experiences regarding these topics approximately 8 months after the 
start of the intervention. Participants will be only interviewed after the start of the 
intervention, at least 6 months after their individual start. Participants will be asked 
about their experiences with the intervention, for instance about how different 
intervention components were adopted, and how this resulted in behavioural 
change. The evaluation of the implementation process will be based on the RE-AIM 
framework45. Data will be analysed using thematic analysis115. 

Effectiveness

The effectiveness of ‘Activity coach+’ will be evaluated using a prospective cohort study 
lasting 1 year. When participants agree to participate in the scientific study, the findings 
of the physiotherapeutic intake will be used as a baseline measurement. Follow-up 
measurements will take place after 2, 4, 6 and 12 months (± 2 weeks) at the participants 
home. The effectiveness of the intervention will be determined using three different 
outcomes. At first, participants will be asked to fill in a set of questionnaires including 
the RAND-36 measuring HRQoL50, the Fatigue Severity Scale measuring fatigue165, the 
Exercise Self-Efficacy Scale (ESES) measuring self-efficacy towards movement166, the 
ICF Measure of Participation and ACTivities Screener (IMPACT-S) measuring social 
participation167, and the adapted Short Questionnaire to Assess Health-enhancing 
physical activity (SQUASH) measuring daily PA and sedentary behaviour168. 

Second, physical status of participants will be investigated by a physical assessment. 
Body mass and length will be measured without wearing shoes, from which body mass 
index will be calculated. Waist circumference will be measured in the middle between 
the lowest rib bone and the iliac crest. The average of two measurements will be used. 
Blood pressure will be measured using an Omron M3 automatic blood pressure system 
(Omron Healthcare, Kyoto, Japan), on both the left and right arm. Hand grip strength will 
be measured using a dynamometer and  E-link software  (Biometrics Ltd, Gwent, United 
Kingdom) twice on both the left and right hand. Hand grip strength will be measured 
while standing, without elbow flexion. Total hand grip strength will be calculated as 
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the sum of the maximum grip strength left and right. Walking ability will be measured 
using the 10 m walk test, in which a distance of 10 m will be walked three times at 
comfortable speed, and three times as fast as possible, without running169,170. Final 
scores for both comfortable and fast walking will be calculated as the mean walking 
speed (m/s) of three measurements. Exercise capacity will be measured using the 6 
min walk test, in which participants walk 6 min around a set distance of 20 m169,171. 
Covered distance during 6 min will be the outcome measure. During both walk tests, 
walking aids can be used when needed. When participants are wheelchair users, both 
walk tests can be performed in the wheelchair, resulting in the 10 m push test and the 6 
min push test172. Dynamic balance will be measured using the Berg Balance Scale173,174. 

Lastly, daily PA will be objectively measured using the Activ8 (2M Engineers, 
Valkenswaard, The Netherlands)175, which is a tri-axis accelerometer-based wearable 
and wireless device that will be attached to the thigh using Tegaderm waterproof film 
plaster. The Activ8 will be initialised to produce an output at an Epoch length of 15 
s and worn for 7 consecutive days, except when swimming. Data will be processed 
using Matlab 2016b (The Mathworks Inc., Natrick, MA, USA). Participants will be 
asked to record bedtime and wake-up time in a diary. Activity data will be only used 
for analyses if the device has been worn for at least 11 hours a day, for at least 4 
days. Daily PA will be expressed as average counts per minute during waking hours, 
percentage of waking hours that are spend active (walking, running or cycling) and 
sedentary (sitting, lying). Moreover, number and duration of (prolonged) active and 
sedentary bouts will be reported. One minute intervals (sum of four 15 s intervals) 
will be identified as either active (≥80% of time spend on walking, running or cycling), 
sedentary (≥90% of time spend on sitting or lying), or neutral (time intervals that 
are neither active nor sedentary). Periods of active intervals, interrupted by neutral 
intervals of maximum 1 min, of which at least 70% of the total bout duration consist 
of walking, running or cycling will be defined as active bouts. Sedentary bouts will be 
periods of sedentary intervals, eventually interrupted by neutral intervals of maximum 
1 min, of which at least 80% of the total bout duration consist of sitting or lying. Active 
bouts lasting at least 10 min will be identified as prolonged active bouts, whether 
sedentary bouts of at least 30 min will be identified as prolonged sedentary bouts. 

Participants

A power calculation on outcomes of the 6 min walk test revealed that 21 participants 
will be needed to indicate a significant difference using a dependent samples t-test. 
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Since no earlier research was found on a heterogeneous population, as targeted in the 
developed intervention, the power analysis was based on earlier research in patients 
with chronic stroke. SD of the difference was estimated at 70176, and the minimal 
clinically important difference for stroke patients was estimated at 45169. These data 
together with a power of 80% and α (two-sided) of 5% resulted in a sample size of at 
least 21 participants. Because of the more heterogeneous target population, whereby 
SD is suggested to be higher, and anticipating a drop-off, 30 participants will be 
targeted for the effectiveness study.

Data analysis

Changes of the main outcome parameters between the first and last measurement will 
be analysed using dependent samples t-tests. Moreover, the longitudinal progression 
of outcomes over time will be analysed by multilevel modelling, SPSS 20.1 (IBM, New 
York, NY, USA). Multilevel models are chosen because they are robust for missing 
data, and can handle data which are not independent, as is the case in longitudinal 
data. Repeated measures within individual participants will be level 1 scores, whereas 
the different participants will be modelled as level 2. Months since the start of the 
intervention will be entered in the analysis as possible predictor for the change in 
outcomes, either linear, quadratic, logarithmic or a combination of these, based on 
the change pattern and biological plausibility. Possible confounders (e.g. age and 
gender) will be analysed univariately, and entered in the analysis when p-value will 
be < .20. As a first step months since the start of the intervention will be entered, 
secondly other confounders will be added, however, because the sample size is 
limited, the number of confounders will be limited as well. The model’s goodness of 
fit will be evaluated by comparing the -2*Log likelihood of the different models. An 
α of < .05 will be indicated as significant. Clinical relevance of individual changes will 
be established by comparing within participant changes (absolute or relative changes) 
with minimal clinically important differences from literature.

Ethics and dissemination

The study will be performed in accordance to the Declaration of Helsinki. Results of 
this study will be published in peer-reviewed international journals, and presented at 
conferences. Participants will receive a lay summary of the findings.



125

6

Systematic intervention development

Discussion

The current study applied the IM procedure to systematically develop an intervention 
to stimulate PA in physically disabled people longer than 1 year post rehabilitation or 
not familiar with rehabilitation. Based on a needs assessment and qualitative research 
among professionals and the target population, the systematic development process 
resulted in the adapted intervention ‘Activity Coach+’ (figure 1). The implementation 
process of Activity coach+ will be evaluated using qualitative research, whether the 
effectiveness of Activity coach+ will be evaluated in a 1-year prospective cohort study, 
quantitatively measuring PA and biological, psychological and social health effects. 

Activity Coach+ has a solid theoretical basis. The determinants of PA, as found in step 
2 of IM, can be seen as environmental and personal factors of the PAD model. The 
relationship between these determinants and the level of PA functioning is clearly 
described by the PAD model. The application of IM ensures theoretical support on 
the stimulation of the determinants of PA (IM step 2), whereby the application of IM 
complements to the PAD model.

Activity Coach+ focusses on stimulating three types of PA; organised PA, non-
organised PA, and PA during ADL. Activity Coach+ hereby differs from traditional 
interventions for physically disabled people, which primarily focus on stimulating 
organised PA, or a specific type of non-organised PA33,34,40. By this broad focus, and 
the heterogeneity of the target population regarding diagnosis, Activity Coach+ is able 
to serve a broad population, what is desirable for a community-based intervention.

Potential participants of the intervention will be reached by intermediate 
organisations. This seems contrary to the assumption that existing interventions do 
not reach the whole target population, since they only reach the target population via 
specific intermediate organisations, as for instance rehabilitation centres. However, 
by creating a network of intermediate organisations from various background, a larger 
proportion of the target population is assumed to be reached. Creating a network for 
the distribution of the intervention was recommended by the guidelines for health-
enhancing PA programmes148. 

Activity coach+ is primarily based on individual coaching, whereby the intervention 
can be individually tailored to the needs of the participant. Tailoring was found a good 
practice in PA interventions177,178. Individually tailored interventions might be more 
expensive compared to non-individualised interventions, what can be a downside. 
One of the interventional methods is the use of an activity tracker, to provide insight 
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in the daily PA. The use of consumer activity trackers in PA interventions increases 
rapidly147,179. In healthy individuals, the use of consumer activity trackers increased 
daily PA, but did not lead to health improvement180. The effectiveness of consumer 
activity trackers is not yet investigated in physically disabled people. 

The effectiveness of Activity Coach+ will be established in a 1-year prospective 
cohort study targeting around 30 participants, with no control group. The lack 
of a control group might limit the validity of the conclusions. However, given the 
heterogeneity of the target population, finding a control population that matches the 
participants would be practically impossible. By including the 6-month and 12-month 
test occasions, the design can test sustainability of the intervention effects.

One of the strengths of the current study is the use of IM, which is widely accepted 
and often used as a systematic framework for health intervention development. 
Applying IM  helped subdividing the health problem into different behavioural 
components, and selecting theory-based methods to achieve the desired behavioural 
change. The use of IM also assisted describing the different components of the 
intervention, whereby results of the evaluation study will enable a more meaningful 
interpretation, what will benefit future intervention development. Implementation, 
testing and securing of the intervention were considered in the early stages of 
intervention development because of the use of IM. Moreover, the integration of 
both qualitative and quantitative data, and the engagement of the target population 
in the development process were strengths of the current study177. Activity Coach+ 
is developed based on the Dutch healthcare system, whereby generalisation of these 
results to other, non-western healthcare systems might be limited. 

Conclusions

To the best of our knowledge, this is the first study describing the systematic 
development of a community-based intervention to stimulate PA in hard-to-reach 
physically disabled people. The implementation process and effectiveness of Activity 
Coach+ will be evaluated in future research.
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Abstract

Objectives: Physically disabled people participate less in physical activity compared to 
healthy people. Existing interventions do not reach a considerable proportion of the 
targeted physically disabled people. Activity Coach+ stimulates physical activity in 
hard-to-reach physically disabled people. This study tested feasibility and short-term 
effects of Activity Coach+.
Setting: Municipality setting.
Participants: 21 physically disabled people.
Intervention: Activity Coach+ based on individual coaching and self-monitoring of 
behaviour. 
Primary and secondary outcome measures: Feasibility of Activity Coach+ was described 
by reach, dropouts of the intervention, and compliance to the protocol. For testing 
short-term effects physical activity behaviour (primary outcome measure) was 
measured objectively (Activ8 accelerometer) and subjectively (adapted SQUASH 
questionnaire). Secondary outcome measures were health outcomes, evaluated as 
body mass index, waist circumference, systolic blood pressure, hand grip force, 10 
metre walk test, 6 minute walk test and Berg Balance Scale. RAND-36, Exercise Self-
Efficacy Scale, Fatigue Severity Scale and IMPACT-S measuring social participation 
were administered to evaluate bio psychosocial health. Activity Coach+ was evaluated 
at baseline, 2 and 4 months after baseline. Changes of primary- and secondary 
outcomes over time were analysed by Friedman tests.
Results: Activity Coach+ reached 29 hard-to-reach physically disabled people during 
the first four months, of whom two dropped out. Twenty-one participants volunteered 
in research. Different intervention components were adopted in 18 (86%) to 21 (100%) 
of the participants. Physical activity behaviour did not change after implementation 
of Activity Coach+. Body Mass Index (p=.004), 10 metre walk test (p=.001), 6 minute 
walk test (p=.020), dynamic balance (p=.014) and vitality (p=.049) increased over time 
after implementation of Activity Coach+. A relevant trend was found for the increase 
of hand grip force (p=.055).
Conclusion: Activity Coach+ was found feasible in a community setting. First 
indications for effectiveness of Activity Coach+ in hard-to-reach physically disabled 
people were provided. 
Trial registration: NTR6858. 
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Strengths and limitations of this study

• Effects of Activity Coach+ were evaluated on bio-, psycho- and social health 
outcomes, rather than biomedical outcomes only, according to the current 
health perspective.

• Physical activity behaviour was objectively measured, using an accelerometer.
• Activity Coach+ was feasible for a heterogeneous population of physically 

disabled people, regarding age and (severity of) disability.
• Due to practical reasons the study design lacked a control group or multiple 

baseline measurements, whereby results of this study can theoretically not 
only be assigned to the implementation of Activity Coach+.  
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Introduction

Physical inactivity has a major burden on health, being the fourth leading cause of 
death worldwide. It is recently called pandemic6,18,181. Being physically active benefits 
health and functioning, not only in healthy people8, but also in physically disabled 
people23,182. In physically disabled people, the amount of physical activity (PA) is 
positively related to bio-, psycho- and social aspects of health related quality of life150. 
However, physically disabled people participate substantially less in PA compared to 
healthy people25,182. 

Most existing PA-stimulating interventions for physically disabled people reach 
their participants via intermediate organisations as rehabilitation centres or schools 
for special education. However, a major part of the physically disabled population 
is hard-to-reach because they cannot be reached through these intermediate 
organisations. The limited reach of existing interventions might explain why PA 
participation did not increase despite the implementation of several interventions 
targeting the general physically disabled population20. Internationally, research on 
stimulating PA in physically disabled people is shifting from describing barriers and 
facilitators regarding PA, towards designing interventions to stimulate PA in this 
target population29. Although more than 80 exercise interventions for stimulating PA 
in physically disabled people exist internationally24,33,34, most interventions are disease 
specific, time restricted, and stimulate participants to perform a specific mode of 
exercise, rather than to participate in PA in general or adopt an active lifestyle. To 
induce long term behavioural changes, lifestyle PA interventions are preferred rather 
than exercise interventions in physically disabled people24. Literature describes a need 
for designing and evaluating community interventions to stimulate active lifestyle 
adoption and PA participation, that serve broader populations, instead of disease 
specific interventions24,29,183. 

In our earlier studies, Intervention Mapping was used for the systematic development 
of a new intervention, to stimulate PA in hard-to-reach physically disabled people, 
that can be applied in a community setting184. By following the procedure of 
Intervention Mapping, both professionals and physically disabled people were 
involved in intervention development, ensuring co-creation125,152. Intervention 
development resulted in adapting an existing Dutch intervention ‘Activity Coach’ 
(Dutch: Beweegcoach) into the new intervention ‘Activity Coach+’ (Dutch: 
Beweegcoach+)164,184. The current study aims to test the feasibility and short-term 
effects of Activity Coach+ for stimulating PA in hard-to-reach physically disabled 
people, on PA behaviour and bio-, psycho- and social health.
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Methods

Intervention

Activity Coach+ aimed to stimulate organised PA, non-organised PA and PA during 
activities of daily living. Within Activity Coach+, participants were recruited via 
a network of various intermediate organisations from social, medical and sports 
background. Moreover, flyers and local newspapers were used for recruiting 
participants (figure 1). An activity coach individually coached participants towards 
adoption of a more active lifestyle. First participants had a physiotherapeutic 
intake at a local physiotherapist. The intake included history taking and physical 
assessment. The intake aimed to improve confidence of the participant, and to let 
the activity coach get an idea about activities that are suitable for the participant. 
Second, in a consultation between the participant and the activity coach, barriers 
regarding PA participation were discussed. The activity coach guided the participant 
to either participation in organised PA by informing about local opportunities for PA, 
participation in non-organised PA by matching participants, or improved PA during 
activities of daily living by monitoring daily PA using an activity tracker (Fitbit Zip). 
Participants were counselled by the activity coach after 2 (phone call), 4 (physical 
meeting), 6 (phone call), and 12 months (physical meeting) (figure 1)184. 

Participants

Activity Coach+ targeted adults with a physical disability or chronic disease that 
impairs movement. Participants of the intervention were at least one year post-
rehabilitation, or not familiar with rehabilitation, in order to prevent overlap with an 
existing intervention during and directly after inpatient rehabilitation36. Participants 
of Activity Coach+ were asked to voluntarily participate in research by the activity 
coach during the first phone contact. 
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Figure 1: Schematic overview of Activity Coach+

Data collection

Feasibility of Activity Coach+ was operationalised as number of participants, number 
of dropouts and compliance with the protocol. Activity coaches were asked to report 
their contact moments for each participant. Per participant it was reported whether 
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the physiotherapeutic assessment, face-to-face intake with the activity coach, and 
phone-based counselling sessions at 2 and 4 months took place, whether the activity 
tracker was used, and eventually whether additional contacts took place.   

In this study effects of Activity Coach+ on PA behaviour and health outcomes were 
investigated using a longitudinal study design with three measurement occasions, 
without a control group. Measurements were performed at baseline (during 
physiotherapeutic intake, T0), 2 (T1) and 4 (T2) months after  physiotherapeutic 
intake, which was considered as the start of the intervention. Measurements after 2 
and 4 months were performed at participants’ homes. For practical reasons, maximum 
two weeks of deviation were allowed between the measurement and scheduled date. 
During each measurement occasion, three types of measurements were performed; 
objective measurement of PA, physical assessment, and questionnaires. Measurement 
procedures for all tests have been described in detail184. 

Objective measurement of PA

Daily PA was objectively measured using the Activ8 (2M Engineering, Valkenswaard, 
The Netherlands), a tri-axis accelerometer175. The Activ8 was attached to the ventral 
side of the thigh (at 10 cm from proximal). Activ8 determines the time spend on lying, 
standing, walking, running and cycling based on the orientation (horizontal or vertical) 
and movement intensity (vector magnitude, expressed in counts) of the thigh. Activity 
classification was done at 2.56Hz and output was summed and stored over a 15 
seconds interval (Epoch length).

The Activ8 was worn for 7 consecutive days, except when swimming. Participants 
recorded bed- and wake-up time in a diary. The Activ8 output files and digitalised 
diaries were analysed using Matlab (R2016b, The Mathworks Inc., Natrick, MA, 
USA). Wear time per day was defined as minutes that the device was worn, and was 
retrieved from the diary. Time per activity per day was calculated as absolute time 
(minutes) and as percentage time (absolute time divided by total wear time * 100%). 
Daily PA was expressed as percentage of time spend active, intensity of behaviour, 
average number of active bouts, and mean duration of active bouts. 

Percentage of time spend active was calculated by summing percentage of time 
spend walking, running and cycling. Intensity of behaviour was expressed in counts/
min, and calculated as the sum of counts divided by total wear time (min). One minute 
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intervals (sum of four 15 seconds intervals) were identified as either active (≥80% 
of time spend on walking, running or cycling), sedentary (≥90% of time spend on 
sitting or lying), or neutral (time intervals that were neither active nor sedentary). 
Periods of active intervals, interrupted by neutral intervals of maximum 1 minute, of 
which at least 70% of the total bout duration consisted of walking, running or cycling 
were defined as active bouts. For each participant, outcomes were averaged over the 
number of analysed days.

Physical assessment

Body Mass Index (BMI) and waist circumference were measured as indicators of body 
composition. Blood pressure was measured using an Omron M3 automatic blood 
pressure system (Omron Healthcare, Kyoto, Japan). Hand grip force was measured 
using a dynamometer and E-link software (Biometrics Ltd, Gwent, United Kingdom). 
Contrary to what we described earlier184, hand grip force was presented as the 
maximum of the strongest hand, to allow comparison with values for clinical relevance, 
as found in earlier research185. Walking ability was measured using the 10 metre 
walk test, and exercise capacity was measured using the 6 minute walk test170,171,186. 
Walking aids were used when needed during both walking tests. Dynamic balance 
was measured using the Berg Balance Scale173. 

Questionnaires

A set of questionnaires was completed in the same week as the physical assessment, 
and returned by post. Health Related Quality of Life was measured using the RAND-
3650. Fatigue was measured using the Fatigue Severity Scale165. Self-efficacy towards 
PA was measured using the Exercise Self-Efficacy Scale (ESES)166. Social participation 
was measured using the ICF Measure of Participation and ACTivities Screener 
(IMPACT-S)167. Daily PA and sedentary behaviour were measured using the adapted 
Short Questionnaire to Assess Health enhancing physical activity (SQUASH)168. The 
abovementioned tests and questionnaires were found reliable and valid for specific 
sub populations of the physically disabled population, in earlier research (appendix 
2)166–168,171,174,186–188. 
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Data analyses

Data of objective PA monitoring were only used for analyses if the device had been 
worn for at least 11 hours a day, for at least four days. Since data was non-normally 
distributed, boxplots were made to present data at three measurement occasions. 
Longitudinal progression of the outcome parameters over time was analysed using 
non-parametric Friedman tests (SPSS 20.1, IBM, New York, NY, USA). For all tests of 
significance, α was set at 5%.

Results

Within the first four months after implementation of Activity Coach+ (March 30, 2017), 
29 physically disabled people enrolled. Twenty-three participants of the intervention 
participated in this study (6 participants on the intervention declined to participate 
in research), but two participants stopped the intervention within four months, 
because of a severe progression of arthritis and psychosocial problems respectively. 
Characteristics of the 21 participants included for analyses, suffering from various 
physical disabilities or chronic diseases, are presented in table 1. Participants had 
been recruited via local newspapers (n=5), general practitioners (n=6), domestic care 
(n=6), physiotherapists (n=2) and social work (n=2). 

All 21 participants underwent physiotherapeutic assessment and face-to-face intake 
with the activity coach. Twenty participants received counselling session at 2 months, 
of whom 6 by phone and 14 face-to-face. Nineteen participants received counselling 
session at 4 months, of whom 8 by phone and 11 face-to-face. Eighteen participants 
used the activity tracker, whereas 3 did not. Fifteen participants had additional 
contacts with the coach (1 – 7 contacts including phone calls). 
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Table 1: Characteristics of the participants (n=21)

Age (years; mean ± SD) 60.3 ± 13.1

Gender (male / female) 8 / 13

Diagnosis (n) a

    Cerebral Vascular Accident 2

    Other brain injury 3

    Multiple Sclerosis 1

    Diabetes 2

    Cardiopulmonary diseases 5

    Oncology (chronic) 1

    Orthopaedic injury 2

    Chronic pain 3

    Rheumatoid Arthritis 2
a If participants suffered from more than one diagnosis, the diagnosis that influenced daily 
activities most was reported.

On average, 13.2% of all measurements were missing. Measurements were missing 
because of inability to complete the questionnaires due to cognitive decline (2.2%), 
physical status (0.8%), holidays (1.6%), incorrect measurements (1.8%), weather 
conditions (measurements took place at home, and walk tests were performed outside 
because of space needed and walk tests could not be performed during heavy rainfall) 
(0.2%), refraining from wearing the objective PA monitoring during one week (1.5%), 
and unknown reasons (5.1%). Since too many diaries were incomplete, outcomes 
of objective measurement of PA were reported per 24 hours, instead of per waking 
time. On average 1425 minutes (23 hours and 45 minutes) were analysed per day. 
Measurements included 6.8 days on average. 

PA behaviour did not change significantly over time (figure 2). BMI (x2=11.217 (2), 
p=.004), 10 metre walk test (x2=13.119 (2), p=.001), 6 minute walk test (x2=7.860 (2), 
p=.020) and dynamic balance (x2=8.600 (2), p=.014) significantly increased over time 
(figure 3). Vitality (RAND-36) significantly increased over time (x2=6.035 (2), p=.049) 
(figure 4) 
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Figure 2: Boxplots showing median value, range and interquartile range of outcomes on 
physical activity behaviour at T0, T1 and T2. % Active = percentage of the day spend active; 
Intensity = average intensity of activities throughout the day (counts/min); # Active bouts = 
average number of active bouts per day; Bouts duration = total duration of active bouts per 
day; Min. PA = self-reported minutes of physical activity per week; SQUASH = physical activity 
score reported by the SQUASH questionnaire; Min. SB = self-reported minutes of sedentary 
behaviour per week; p = p-value from Friedman test. This figure reports all available cases, 
statistical analyses are performed on complete cases only.
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Figure 3: Boxplots showing median value, range and interquartile range of outcomes on field 
tests at T0, T1 and T2. BMI = body mass index (kg/m2); WC = waist circumference (cm); Syst 
BP = systolic blood pressure (mmHg); 10m WT = walking ability measured using the 10 metre 
walk test; 6min WT = exercise capacity measured using the 6 minute walk test; HGF = hand 
grip force of the strongest hand (kg); BBS = dynamic balance measured using the Berg Balance 
Scale; p = p-value from Friedman test. This figure reports all available cases, statistical analyses 
are performed on complete cases only.
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Figure 4: Boxplots showing median value, range and interquartile range of outcomes on 
questionnaires at T0, T1 and T2. PF = physical functioning (RAND-36); SF = social functioning 
(RAND-36); RP = role limitations physical (RAND-36); RE = role limitations emotional (RAND-
36); MH = mental health (RAND-36); VT = vitality (RAND-36); BP = bodily pain (RAND-36); 
GH = general health (RAND-36); HC = health change (RAND-36); FSS = fatigue severity scale; 
ESES = exercise self-efficacy scale; IMPACT-S = ICF Measure of Participation and ACTivities 
Screener measuring social participation; p = p-value from Friedman test. This figure reports all 
available cases, statistical analyses are performed on complete cases only.
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Discussion

The aim of the current study was to test feasibility and short-term effects of 
Activity Coach+ for stimulating PA in hard-to-reach physically disabled people, on 
PA behaviour and bio-, psycho- and social aspects of health. Within the first four 
months, 29 physically disabled people enrolled in Activity Coach+, 23 participated in 
this study and two dropped out. Different intervention components were applied in 
18 (86%) to 21 (100%) of the participants. Significant changes of BMI, walking ability 
(10m walk test), exercise capacity (6min walk test), dynamic balance (berg balance 
scale) and vitality (RAND-36) were found over time after implementation of Activity 
Coach+. No significant change in PA behaviour over time was found. 

Activity Coach+ was able to reach a hard-to-reach physically disabled population. 
Twenty-nine people enrolled and two dropped out, implying that Activity Coach+ 
is feasible for a heterogeneous population. Adoption of the different intervention 
components was relatively high but more than half of the coaching sessions after 
2 and 4 months were face-to-face, rather than by phone (which was according to 
intervention design). According to the activity coaches, practical reasons induced 
this adaptation. Face-to-face sessions might be more time intensive, what should be 
taken into account for future intervention planning. Since the programme of Activity 
Coach+ is individually tailored, Activity Coach+ is also feasible when severity of 
disability changes, for instance due to comorbidities.

After implementation of Activity Coach+, PA behaviour did not change, neither when 
objectively measured using the Activ8 accelerometer, nor when assessed using 
the adapted SQUASH questionnaire (figure 2). Although not significant, median 
percentage of active time increased from 5.0% at the start of the intervention, to 
6.1% after 4 months, meaning that median time spend moderate or vigorously active 
increased by 17 minutes per day. Earlier research has shown that interventions based 
on behavioural change techniques, and that apply self-monitoring of behaviour, 
as included in Activity Coach+, are more likely to be effective in improving PA 
behaviour189–191. 

Results of the current study showed an increase of BMI, walking ability, exercise 
capacity, dynamic balance and vitality over time after implementation of Activity 
Coach+. Since lower BMI indicates better health in this population having a too 
high BMI on average, the increase of BMI was not desired. The increased BMI might 
be caused by seasonal influences, and by an increase of muscle mass192. Since all 
participants started the intervention between March and August, measurements 
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after four months took place between July and January. Future research will study 
long-term effects of the intervention, whereby seasonal influences can be further 
explored. Median value for walking ability, measured using the 10m walk test, 
increased by .17 m/s, between the start of the intervention and after 4 months. In 
elderly suffering from Parkinson’s disease, an increase of .23 m/s was found clinically 
relevant, meaning that the increase of walking ability found in this study may not be 
clinically relevant193. Median value for exercise capacity, measured using the 6 minute 
walk test, increased by 58 metre between the start of the intervention and after 
4 months. Minimum clinically important differences for 6 minute walk test ranged 
from 23.5 metre for chronic obstructive pulmonary disease patients to 82 metres 
for fibromyalgia patients63,194. It can be debated whether the increase found in this 
study is clinically relevant or not. Median value for dynamic balance, measured using 
the Berg Balance Scale, increased by 3 points between the start of the intervention 
and after 4 months. An increase of 2 points was found relevant in outpatients with 
Multiple Sclerosis195. This means that the significant increase of dynamic balance is 
probably also clinically relevant. Median value for vitality, measured using the RAND-
36, increased by 5 points between the start of the intervention and after 4 months. In 
chronic cardiopulmonary disease patients, clinical important difference for the SF-36 
vitality scale was 12.5 points, meaning that the increase of vitality in this study was 
not clinically relevant196. Although not significant, a trend was seen for the increase of 
hand grip force, which increased by 4.3 kg between the start of the intervention and 
after 4 months. An increase of 3.4 kg was relevant in chronic kidney disease patients. 
Compared to this reference value for clinical relevance the increase, seen within the 
first four months, is clinically relevant185. The values for minimum clinically relevant 
changes are based on specific sub populations of the population of Activity Coach+ 
and are relatively high compared to the baseline level of the health outcomes. In this 
relatively inactive target population smaller changes might be relevant at an individual 
level.

The finding that participants’ PA did not improve, but functional outcomes did 
improve, may be caused by the curvilinear relationship between the amount of PA 
and health. In inactive people, a small increase of PA can lead to substantial health 
benefit8. Moreover, PA was only measured as total PA. Several participants started 
to participate in activities, for instance exercise groups for elderly, mainly focussed 
on improving balance and muscle strength. The finding that total PA did not changed 
despite participants started participating in new activities, might be caused by a 
decrease of transport-related PA or household-related PA.
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In practice it is an advantage, when community interventions can serve broad 
populations, because of the relatively low number of people having a specific 
diagnosis, in community. However, for research this heterogeneity of the target 
population can have its downside, for instance on the choice of outcome measures. 
For measuring dynamic balance, in the current study the Berg Balance Scale was 
used because of its discriminative power for people with impaired balance. However, 
due to the heterogeneity among participants, some participants did not encounter 
impaired balance causing ceiling effects (figure 3). 

The current study design is limited by lack of a control group. Due to the heterogeneity 
among participants, of whom a lot suffered from multiple diagnoses, it was practically 
unfeasible to include a control group that was matched on diagnoses and age. Practical 
reasons did also not allow for multiple baseline measures, as for instance used in an 
interrupted time series design. The absence of a control group or multiple baseline 
measures, makes it theoretically impossible to assign changes over time solely to the 
implementation of the intervention. Median value of the health change outcome of the 
RAND-36 however showed that the perception on health status compared to one year 
before, improved by 25 points after implementation of Activity Coach+. At baseline, 
the majority of participants rated their health status as somewhat worse or equal to 
one year ago, whereas participants rated their health status as equal or somewhat 
better than one year ago at four months after starting the intervention. Although 
not significant, and health change being a subjective measure, this improvement is 
illustrative, because it is the only measurement that compares the actual situation 
with that of a longer period ago. The pilot intervention was implemented in a region 
with relatively low socioeconomic status197. People with lower socioeconomic 
status are at higher risk of having chronic diseases, as diabetes, and being physically 
inactive198,199. It is suggested that results of this study are generalisable to regions with 
higher socioeconomic status, since Activity Coach+ is based on individual coaching, 
whereby it can be tailored to the individual. 

Objective monitoring of daily PA behaviour was one of the strengths of the current 
study. The research agenda for PA stimulation in physically disabled people describes 
a need towards objective PA monitoring for evaluating interventions24,33. Moreover, 
the current study investigated intervention effects on bio-, psycho- and social health 
outcomes, which complies to the current multidimensional view on health1. Finally, 
the heterogeneity of the study population was one of the strengths of this study, 
since the current study showed that the intervention Activity Coach+ was feasible 
for this group.
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Future research should focus on studying the effectiveness of Activity Coach+ over 
a longer time period, in order to study sustainability of the health effects and trends 
found in this study. Moreover, experiences with the intervention and implementation 
process should be investigated, in order to further develop Activity Coach+, to enable 
daily use in the community-setting. 

Conclusion

In conclusion, the implementation of Activity Coach+ in a community setting was 
feasible. Activity Coach+ was able to reach hard-to-reach physically disabled people, 
only few participants dropped out, and compliance to the protocol was high. The 
amount of daily PA did not change during the first four months after implementation 
of Activity Coach. BMI, walking ability, exercise capacity, dynamic balance and vitality 
increased during the first four months in participants of Activity Coach+. The increase 
of dynamic balance and hand grip force was clinically relevant, clinical relevance of the 
increase of exercise capacity was questionable. Although future research considering 
long term results is needed, the current study provides first indications of the health 
effects of Activity Coach+ in hard-to-reach physically disabled people.
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A
ppendix 1: O

verview
 of test statistics

T0
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M
edian (IQ
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M

edian (IQ
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M
edian (IQ
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x

2
df

p-value

Physical activity behaviour
   Tim
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6.13 (5.29 – 7.44)
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in)
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   Active bouts (#)
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A
ppendix 2: Reliability and validity of the tests and questionnaires used

Population
Reliability

Validity

10 m
etre w

alk test
N

eurological patients 186
Test-retest: ICC = .81 - .99

Barthel index: r = -.78

6 m
inute w

alk test
N

eurological patients 186
Test-retest: ICC = .74 - .97

G
ait speed: r = .89

Cardiac patients 171
Test-retest: ICC = .97

Peak oxygen uptake: r = .56

Berg Balance Scale
Stroke patients

 174
Test-retest: ICC = .95 - .98

Barthel index: r = .80 - .94

RA
N

D
-36

D
iverse post-rehabilitation 

patients 187
Test-retest: ICC = .71 - .88

-

Fatigue Severity Scale
M

ultiple Sclerosis patients 188
Internal consistency: Cronbach’s 
α = .95

M
ultiple Sclerosis Im

pact Scale: r = .69

Exercise Self-Effi
cacy Scale

Spinal Cord Injury patients 166
Test-retest: ICC = .81

G
eneral self-effi

cacy scale: r = .52 - .66

IM
PACT-S

Road accident patients 167
Test-retest: ICC = .94

W
H

O
D

A
S: r = .88

SQ
U

A
SH

 (total m
inutes)

G
eneral physically disabled 

population 168
Test-retest: ICC = .60

Actiheart accelerom
eter: r = .29
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The aim of this thesis was to develop an intervention to stimulate physical activity in 
hard-to-reach physically disabled people, that can be applied in a community setting. 
The stepwise Intervention Mapping (IM) method was applied for the intervention 
development, to ensure application of theoretical behavioural change theories44. 

Main findings presented in this thesis

The first aim of this thesis was to study Health Related Quality of Life (HRQoL) 
and its association with physical activity in physically disabled people, in order 
to establish the need for intervention development (IM step 1). The RAND-36 
questionnaire, measuring HRQoL, was found reliable for use at group level, and 
for research purposes in physically disabled people. The RAND-36 was not reliable 
enough for measuring HRQoL at an individual level, for instance for evaluation 
of individual progression over time (chapter 2). Chapter 3 describes that HRQoL 
in physically disabled people was less compared to healthy individuals. A positive 
association was found between physical activity intensity (MET * hours/week) and 
all subscales of HRQoL, except for mental health. These results imply that physical 
activity intensity was positively associated to most components of bio-, psycho- and 
social health. 

The second aim of this thesis was to investigate requirements of stakeholders 
(professionals and potential users) on an intervention to stimulate physical activity in 
hard-to-reach physically disabled people (IM step 2 and 3). Chapter 4 describes that 
professionals expressed need for more collaboration between organisations from 
various backgrounds. According to professionals no new intervention to stimulate 
physical activity in hard-to-reach physically disabled people was needed. Instead, 
they indicated that an existing intervention should be adapted so that it also targets 
the hard-to-reach population. In chapter 5 physically disabled people (potential 
users) strongly emphasised their own responsibility. They stressed the importance 
of intrinsic motivation for being physically active. Taking together the views of 
professionals and physically disabled people, an intervention should focus on 
stimulating organised physical activity, non-organised physical activity and physical 
activity during activities of daily living (ADL). An intervention should aim to raise 
awareness for the health effects of physical activity, stimulate intrinsic motivation, 
change attitude towards physical activity for physically disabled people of both the 
environment and the person itself, offer diverse possibilities and improve visibility 
of potential activities. Suggested intervention methods were for instance providing 
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individual coaching, connecting buddies, presenting role model stories, and using 
marketing. Hard-to-reach physically disabled people can be reached by means of 
networks of intermediate organisations from various background and different 
forms of media. Moreover, different persons and organisations are held responsible 
for stimulating physical activity in physically disabled people, and suggested for 
financing the intervention (chapter 4 and 5).

The third aim of this thesis was to develop and implement an intervention to stimulate 
physical activity in hard-to-reach physically disabled people, in a community setting 
(IM step 4-6). The existing intervention ‘Activity Coach’ (Dutch: Beweegcoach), was 
adapted into ‘Activity Coach+’ (Dutch: Beweegcoach+). Activity Coach+ reaches its 
target population by means of a network of organisations from healthcare-, social- 
and sports background, and by flyers and local newspaper articles. Participants 
receive a physiotherapeutic intake including history taking and physical assessment. 
An activity coach guides participants towards either participation in organised 
physical activity (by informing on possible activities), non-organised physical 
activity (by connecting buddies), or physical activity during ADL (by monitoring 
daily physical activity using a Fitbit Zip). Participants are coached during one year. 
Chapter 6 describes the systematic development of Activity Coach+ following the 
method of IM. Moreover, plans for adoption, implementation and sustainability in 
a community setting were described. The design of a pilot study, evaluating the 
implementation process and effectiveness of Activity Coach+ on bio psychosocial 
health, was presented.

The last aim of this thesis was to evaluate feasibility and short-term health effects 
of an intervention to stimulate physical activity in hard-to-reach physically disabled 
people (IM: evaluation). Chapter 7 describes that implementation of the adapted 
intervention Activity Coach+ was feasible in three municipalities in the province 
of Groningen (The Netherlands). Within the first four months after implementing 
Activity Coach+, physical activity behaviour did not change significantly. Body mass 
index, walking ability (10 metre walk test), exercise capacity (6 minute walk test), 
dynamic balance, and vitality increased over time after implementing Activity Coach+, 
and a clinically relevant trend was seen for the increase of hand grip force, within 
the first four months. The fact that functional outcomes improved without people 
spending more time active may be caused by an increase of intensity of the activities 
they perform, and by the curvilinear relationship between physical activity and health 
outcomes. The significant change of functional outcomes is underlined by the fact 
that in inactive people, even small increases of physical activity behaviour can lead to 
health benefits8,200.
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Components for intervention effectiveness

Activity Coach+ is a multilevel intervention composed from different intervention 
methods. The intervention’s effectiveness in reaching hard-to-reach physically 
disabled people seems to be caused by the different methods that were applied to 
reach the target population, including various intermediate organisations, and local 
newspapers. Individual tailoring seems to be one of the intervention methods that 
improved intervention effectiveness. In earlier research in the general population 
and people with lower socioeconomic status (SES), individual tailoring was found 
effective189,190,201–203. Moreover, the appliance of Motivational Interviewing189,201, 
self-monitoring of physical activity behaviour190, goal setting190, and a relatively long 
counselling period203, together with the theoretical basis of the intervention183,189,204, 
were found to be effective in earlier research and seem to have improved effectiveness 
of Activity Coach+.

Research methods

Intervention Mapping; Developing interventions based on theory and evidence

One of the strengths of the research presented in this thesis is the application of IM44. 
IM provided structure to the developmental process, and ensured the application of 
behavioural change theories. Activity Coach+ was composed from methods resulting 
from different behavioural change theories, as for instance the social cognitive theory 
and diffusion of innovations theory154,157. Hereby, Activity Coach+ combines insights 
from different scientific disciplines. Generally, interventions that are developed based 
on a behavioural change theory are more likely to be effective compared to non-theory 
based interventions183,189. A strength of IM is that it stimulates multilevel interventions, 
targeting both the individual- and environmental level205. Hence, Activity Coach+ was 
designed to include both individual (e.g. self-monitoring of daily physical activity) and 
environmental (e.g. mobilising social networks) intervention methods.

Co-creation; Bridging the science – practice gap

As an important step of the intervention development process described in this thesis, 
stakeholders (professionals and the target population) were asked for their demands 
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on an intervention. Involving the target population in intervention development is 
also referred to as co-creation. The guidelines for Health Enhancing Physical Activity 
(HEPA) recommended co-creation as a method to increase social validity. Social 
validity describes the target population’s priority for intervening, and the degree 
to which the intervention is supported by the target population148. Collaboration 
between policy, practice, and research, was found to increase transfer of knowledge 
and to achieve higher quality, improving public health206. 

Applied research; Methodological concessions

The target population in this thesis were hard-to-reach physically disabled people. 
During the first steps of intervention development, no strategy for reaching these 
hard-to-reach people was available. The needs assessment (chapter 2 and 3), and the 
study on requirements of the target population (chapter 5) involved more general 
physically disabled people, instead of the targeted hard-to-reach physically disabled 
people. This discrepancy might have influenced findings on HRQoL and its association 
with physical activity (chapter 3) and demands towards an intervention (chapter 5). 

For instance, physically disabled people who underwent rehabilitation in a rehabilitation 
centre, emphasised the influence of rehabilitation physicians and therapists. 
However, the hard-to-reach population had not been treated in a rehabilitation 
centre during the past year. Participants in chapter 2 all underwent rehabilitation in a 
University Medical Centre rehabilitation centre, and might suffer from a more severe 
disability compared to physically disabled people living in community, targeted by 
the intervention. This difference might have influenced reference values for HRQoL, 
and association with physical activity, as presented in chapter 2. HRQoL is suggested 
to be poorer in people who suffer from a more severe disability. It might be that 
in people suffering from a more severe disability, participating in physical activity 
emphasises their disabilities, diminishing the association between physical activity 
and especially psycho- and social subscales of HRQoL. Part of the study population 
interviewed in chapter 5 did not follow rehabilitation, and was considered hard-to-
reach, however these people already participated in sports clubs, and are not part 
of the target population. Interviewing people who participated in sports clubs might 
have influenced the findings in this research. These active people might for instance 
focus more on participation in organised physical activity compared to non-organised 
physical activity. Moreover, these active people are suggested to be highly motivated, 
what might explain the emphasis on intrinsic motivation.



156

8

Chapter 8

Moreover, due to the cross sectional design of chapter 2 no causal relationships 
between physical activity and HRQoL can be established, meaning that it could be 
either that physical activity leads to higher HRQoL, or that people with higher HRQoL 
are more likely to be physically active. Due to the high number of participants chapter 
2, it was not feasible to objectively measure physical activity. Physical activity was 
self-reported, using the Short Questionnaire for Assessing Health-enhancing physical 
activity (SQUASH), adapted for physically disabled people, who might be for instance 
wheelchair dependent. The adapted SQUASH was found to be moderately reliable 
and valid, and results should be interpreted with caution168. 

In chapter 7, describing short-term effectiveness of Activity Coach+, no matched control 
group was included, because of the heterogeneous study population regarding diagnoses, 
age and activity level. Randomised controlled trials are the most robust research designs 
for evaluating effectiveness of interventions, but are often not feasible in community 
research, and often lack external validity207,208. Performing multiple baseline measures 
was not feasible for practical reasons. Moreover deciding to participate in a physical 
activity intervention might already influence baseline measures. By the lack of a control 
group, and multiple baseline measures, results of the effectiveness study can theoretically 
not only be assigned to the implementation of Activity Coach+. To prevent influences of 
other programmes, the intervention was pilot-tested in areas where no other physical 
activity or lifestyle interventions were implemented during the same period.

Implications of the findings

Generalisability of the findings

Research in this thesis involved physically disabled people (chapter 2, 3, and 5-7) and 
professionals (chapter 4). Throughout chapter 2 and 3 former patients of a University 
Medical Centre rehabilitation centre in the Northern Netherlands were involved, 
limiting generalisability of findings to patients from other parts of the Netherlands, or 
elsewhere. In chapter 4 professionals from the whole country were involved, where 
only physically disabled people from the Northern Netherlands were interviewed 
on their demands on an intervention (chapter 5). It was suggested that findings on 
intervention methods from both professionals and physically disabled people can be 
generalised nationally and internationally. However, findings on conditions (reach, 
funding and responsibility) are dependent on local organisational structures which 
differ between regions and countries144. 
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Activity Coach+ was pilot-tested in three municipalities in the Northern Netherlands 
(Oldambt, Bellingwedde and Vlagtwedde) (chapter 7), a region with relatively low 
SES197. People with lower SES are more likely to suffer from impaired health198,209. 
It is unclear whether physical activity stimulating interventions should differ 
between people with and without lower SES, to be effective183. Hereby it is unclear 
if effectiveness of Activity Coach+ can be generalised to regions with higher SES. 
Activity Coach+ is primarily based on individual coaching, whereby motivational 
skills of coaches might influence effectiveness. Although coaches were trained in 
Motivational Interviewing, as part of the intervention, results on effectiveness should 
be generalised with caution to other regions with other coaches.

Implications for future research

Research presented in this thesis fits in the research agenda on physical activity 
in physically disabled people24. Since the RAND-36 was not reliable enough for 
individual use, future research should focus on further developing the RAND-36, 
or other questionnaires for evaluating HRQoL, to enable individual clinical use in 
rehabilitation. Currently, long term (up until one year after implementation) health 
effects of Activity Coach+ are being studied. Future research should evaluate 
the content and implementation process of Activity Coach+ in the current pilot-
intervention, among professionals and participants. The iterative structure of IM 
encourages further development of Activity Coach+, based on the evaluations, until 
it matches all demands of stakeholders. Activity Coach+ can, for instance, be further 
developed by increasing focus on changing attitude of environment towards physical 
activity for physically disabled people. This attitude change was strongly emphasised 
by professionals (chapter 4), but included in Activity Coach+ only local newspaper 
articles. Moreover, cost-effectiveness of Activity Coach+ should be studied in a larger 
intervention sample. 

Implications for rehabilitation practice

Although Activity Coach+ is implemented in community rather than in clinical 
rehabilitation setting, this research also presents relevant findings for professionals in 
rehabilitation practice. Rehabilitation medicine, being one of the more multidisciplinary 
medical specialisms, adheres much to the bio psychosocial health approach. HRQoL, 
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a bio psychosocial construct, is often used as an outcome measure in rehabilitation 
research46. Research in neurology has shown that clinicians only focussed on physical 
components of HRQoL, when evaluating their patients’ functional status. When 
patients reported on their functional status, both physical and mental components 
of HRQoL were addressed71. To evaluate both physical and mental components 
of functional status, asking patients to self-report HRQoL was suggested to be 
beneficial for clinical purposes71. As described in chapter 2, the RAND-36 was reliable 
for research and group comparisons. However, individual progression of HRQoL 
measured using the RAND-36 should be interpreted with caution. 

The positive association between physical activity and HRQoL, as described in chapter 
3, endorses the importance of stimulating physical activity during rehabilitation. As 
found in chapter 5 stimulation of physical activity by rehabilitation professionals is 
needed. During inpatient rehabilitation, physical activity is stimulated, for instance, 
by physiotherapeutic treatment, exercise therapy and advices from rehabilitation 
professionals. The physical activity stimulating intervention Rehabilitation, Sports and 
Exercise (RSE) aims to stimulate a physically active lifestyle in people with a physical 
disability and/or a chronic disease during and after their rehabilitation period. RSE is 
theoretically based on the physical activity for people with a disability (PAD) model. It 
bridges the gap between inpatient rehabilitation and the community situation in the 
Netherlands36. Within RSE, inpatient rehabilitation patients are referred to a sports 
counselling centre (Dutch: Sportloket), and receive one face-to-face consultation. 
Patients receive telephone-based counselling sessions at 2, 5, 8 and 13 weeks after 
the end of inpatient rehabilitation35. All consultations are based on Motivational 
Interviewing163,210. 

RSE and Activity Coach+ have many similarities, for instance the individual coaching 
sessions based on Motivational Interviewing and coaching towards existing local 
activities. Moreover, RSE and Activity Coach+ are both theoretically based on the 
PAD model. A difference between RSE and Activity Coach+ is that RSE operates 
central (from the hospital) and Activity Coach+ operates locally (in the municipality). 
Especially in more sparsely populated areas, as in the north of the Netherlands, RSE 
can collaborate with Activity Coach+, since hospitals and rehabilitation centres cover 
a larger service area, in which employees of sport counselling centres might not know 
all activities. Moreover, in patients who need longer counselling after finishing RSE, 
Activity Coach+ can continue counselling. Activity Coach+ has a higher intensity 
compared to RSE, by the application more face-to-face consultations, and the use 
of an activity tracker. RSE and Activity Coach+ are complementary and therefore it 
is suggested to collaborate for the consultation of rehabilitation patients who are 
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in need of a more intensive programme. Rehabilitation professionals from smaller, 
regional hospitals, that have not implemented RSE, are suggested to join the local 
multidisciplinary networks of Activity Coach+, so that they can refer their patients to 
Activity Coach+. 

Implications for health policy

International level

At international level, the United Nations Convention on the rights of persons with 
a disability aims to promote inclusion and participation of disabled people211. One of 
the key points of this convention is the aim for an inclusive society, in which disabled 
people can participate in mainstream, able-bodied, activities. Activity Coach+, and 
the research described in this thesis, complement to this convention, by stimulating 
physically disabled people to participate in organised physical activity, which are 
often non-adapted, mainstream activities.

National level

In the Netherlands, three different policies are related to the promotion of health 
enhancing physical activity in physically disabled people. All three are initiated by the 
Dutch Ministry of Health, Welfare and Sport (Dutch: Ministerie van Volksgezondheid, 
Welzijn en Sport). 

First, the general health policy ‘Health nearby’ (Dutch: Gezondheid dichtbij) partly 
focusses on secondary prevention in people with chronic diseases212,213. This general 
health policy recommends an integral approach, applied in the nearby environment 
of people. In this general health policy, physical activity is recommended as one of 
the important methods for prevention. The importance of applying health care and 
prevention programmes in the nearby environment of people was confirmed by the 
target population who suggested that activities should be performed nearby (chapter 
5). Moreover, the focus of the general health policy complies with forming networks 
of local healthcare and social organisations for reaching the target population, and by 
involving local physiotherapists for pre interventional physiotherapeutic assessment 
(chapter 6).
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Chapter 8

Second, the national programme on health prevention, named ‘Everything is health’ 
(Dutch: Alles is gezondheid) is a ministry overarching policy, aiming to increase vitality 
of inhabitants, in order to prevent diseases214. As part of this prevention programme, 
the subprogramme ‘Sports and exercise in the neighbourhood’ (Dutch: Sport en 
bewegen in de buurt) stimulates physical activity participation in the environment 
of inhabitants, by facilitating sport coaches in the neighbourhood. The association 
between physical activity and HRQoL, as described in chapter 3, endorses the effects 
of physical activity on health prevention. Neighbourhood sport coaches who are 
focussed on vulnerable populations, can act as activity coach, whereby implementation 
of Activity Coach+ (chapter 6) can accomplish the national prevention programme.

Third, the national policy on disability sports, named ‘Active without boundaries’ 
(Dutch: Grenzeloos actief) focusses on stimulating physical activity participation of 
disabled people215. This policy facilitates education of neighbourhood sport coaches 
to coach disabled people. Moreover, this policy aims for improving insight in activities 
suitable for disabled people, and providing sufficient activities covering the whole 
country. Increasing visibility of activities fits requirements professionals and physically 
disabled people pose, as described in chapter 4 and 5. However, not only organised 
physical activity, but also non organised physical activity was required, what might be 
a discrepancy between this national policy and requirements users pose. The national 
policy on disability sports aims to organise local partnerships in which organisations 
collaborate that focus on physical activity for disabled people. This aim agrees with 
the need for increased collaboration, as suggested by professionals (chapter 4). 
Activity Coach+ can be a method to effectuate the national policy on disability sports.

Municipality level

The positive association between physical activity and bio psychosocial health as 
found in Chapter 3 indicated the importance for stimulating physical activity in disabled 
people to effectuate municipality level health policy. Activity Coach+, as developed 
and tested in this thesis, could be implemented to stimulate physical activity in 
physically disabled people at municipality level. Activity Coach+ is mainly based on 
individual coaching, which is time intensive, and relatively expensive. However, only 
people who are inactive and need to increase physical activity will be included in 
the intervention. Hereby no money is spend to people who are not in need of an 
intervention. Health benefits in this very inactive population can be large8.
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General discussion

For future practice, ideally, every municipality has appointed a person (for instance 
a neighbourhood sport coach) who focusses on physical activity stimulation in 
vulnerable populations (amongst others physically disabled people). This intermediate 
person organises different physical activity stimulating interventions for vulnerable 
populations, and participates in local partnerships including organisations from 
healthcare, social background and sports (as aimed for by the national policy on 
disability sports ‘Active without boundaries’). This person can inform and redirect 
inhabitants to the intervention that might be most suitable for them. From an 
organisational perspective, these intermediate people from numerous municipalities 
should be coordinated centrally, so that innovations on interventions, as for instance 
Activity Coach+, could be efficiently implemented. Central organisation and local 
implementation are also suggested by professionals in chapter 4.

General conclusion

This thesis described the systematic development of an intervention to stimulate 
physical activity in hard-to-reach physically disabled people. In physically disabled 
people, physical activity behaviour is positively related to bio psychosocial health, 
measured as HRQoL. Professionals working in the field of adapted physical activity 
suggested increased collaboration between organisations, and adaptation of an 
existing intervention to stimulate physical activity in hard-to-reach physically 
disabled people. According to these professionals, and physically disabled people, an 
intervention should stimulate both organised and non-organised physical activity, and 
improve physical activity during activities of daily living. Several intervention methods 
were suggested, for instance individual coaching, providing role model stories and 
self-monitoring of daily physical activity. The intervention Activity Coach+ was 
adapted from the existing intervention Activity Coach, to fulfil the demands posed 
by professionals and physically disabled people. Implementation of Activity Coach+ 
in community was found feasible. Physical activity behaviour did not change within 
the first four months after implementation of Activity Coach+. However, first results 
for effects of Activity Coach+ on health outcomes were promising, given the increase 
of walking ability, exercise capacity, dynamic balance and vitality, during the first 
four months after implementation. Aims and methods of Activity Coach+ in general 
correspond to international and national health policy, enhancing possibilities for 
implementation of Activity Coach+ at municipality level. 
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Summary

Resulting from the bio psychosocial health perspective, health is defined as the ability 
to adapt and self-manage, in the face of social, physical and emotional challenges. These 
challenges can be for example physical disabilities or chronic diseases. Worldwide 
more than a billion people were estimated to live with some form of disability. As in 
the general population, physical activity benefits bio psychosocial health in physically 
disabled people. However, due to various barriers, physical activity participation in 
physically disabled people is considerably lower compared to the general population.

Most existing physical activity stimulating interventions reach their target population 
through rehabilitation centres, special education and primary health care. However, 
a considerable proportion of the target population is not reached (hard-to-reach 
population). Consequently, an intervention that can be applied in a community setting 
is required to approach the whole target population.

Throughout this thesis the Physical Activity for people with a Disability (PAD) 
model is used to describe physical activity behaviour of physically disabled people. 
Intervention Mapping (IM), a widely accepted method for designing theory-based 
health promoting interventions, is applied for intervention development.

This thesis aims to develop an intervention to stimulate physical activity in hard-to-
reach physically disabled people, that can be applied in a community setting. Research 
in this thesis followed the sequential steps of IM, what resulted in the following study 
aims:

• To study HRQoL and its association with physical activity participation in 
physically disabled people.

• To investigate requirements of stakeholders (professionals and potential users) 
on an intervention to stimulate physical activity in hard-to-reach physically 
disabled people.

• To develop and implement an intervention to stimulate physical activity in 
hard-to-reach physically disabled people, in a community setting.

• To evaluate feasibility and short-term health effects of an intervention to 
stimulate physical activity in hard-to-reach physically disabled people.
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Health Related Quality of Life of physically disabled people

Health Related Quality of Life (HRQoL) is a typical example of a bio psychosocial construct 
of health, and is frequently used as an outcome measure in rehabilitation. However, the 
reliability of the RAND-36, a questionnaire which is often used to evaluate HRQoL, 
was not yet determined for physically disabled people. Chapter 2 describes internal 
consistency and test-retest reliability of the RAND-36 in former rehabilitation patients. 
Internal consistency was acceptable for all nine subscales of the RAND-36. Test-retest 
reliability of all nine subscales was acceptable for research and group comparisons, but 
reliability of the RAND-36 was not acceptable for individual comparisons.

Chapter 3 describes HRQoL of physically disabled people, amongst 1223 former 
rehabilitation patients, suffering from different disabilities. Scores on all subscales of 
HRQoL, except for health change, were significantly poorer compared to reference 
values of healthy individuals. Scores on  all subscales, except for mental health, were 
positively related to physical activity intensity. Diagnosis did influence all subscales 
of HRQoL except for physical role limitations and mental health. Results of this study 
can be used as reference values for clinical use and research in rehabilitation.

Requirements on an intervention

Chapter 4 describes requirements that professionals, working in the field of adapted 
physical activity, posed on an intervention to stimulate physical activity in hard-to-
reach physically disabled people. Four focus groups were organised (n=28) and analysed 
using thematic analyses. Professionals indicated no need for a new intervention, 
but instead indicated need for the adaptation of an existing intervention and need 
for improved collaboration between organisations. Professionals indicated that an 
intervention should stimulate organised physical activity, non-organised physical 
activity and physical activity during activities of daily living (ADL). An intervention 
should aim to improve attitude of physical activity for physically disabled people 
among the target population and environment, and to improve visibility of potential 
activities. Suggested intervention methods were for example applying feedback and 
individual coaching, providing role model stories and using appropriate marketing. The 
hard-to-reach target population should be personally approached through networks 
of various intermediate organisations. According to professionals, the intervention 
owner and government are responsible for stimulating physical activity and should 
finance an intervention together with health insurances and the user.
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Chapter 5 describes ideas on an intervention to stimulate physical activity in hard-
to-reach physically disabled people, posed by the target population. Involving the 
target population in intervention development is needed to ensure co-creation. 
Semi-structured interviews were performed with 21 physically disabled people, 
and analysed using thematic analyses. According to the target population, an 
intervention should aim to stimulate intrinsic motivation, raise awareness for the 
health effects of physical activity, offer diverse activities and increase visibility, and 
improve attitude of the target population and the environment towards physical 
activity for physically disabled people. The target population suggested several 
intervention methods, for instance providing individual coaching, connecting 
buddies, presenting role model stories, and marketing. Potential participants should 
be approached personally through intermediate organisations, or reached by using 
social media and word of mouth promotion. According to the target population the 
user, government, sponsors and health insurances should finance an intervention. 
The own responsibility of being physically active was strongly emphasised by the 
target population. 

Intervention development

Chapter 6 describes the systematic development of an intervention to stimulate 
physical activity in hard-to-reach physically disabled people, that can be applied 
in a community-setting. The sequential steps of IM are described in this chapter. 
The finding that HRQoL was poorer in physically disabled people, and HRQoL 
was associated to physical activity behaviour in this population, emphasised 
the need for an intervention (IM step 1). According to professionals and the 
target population, an intervention should aim to stimulate organised physical 
activity, non-organised physical activity and physical activity during ADL. At 
the environmental level, peers should stimulate physically disabled people to 
participate in these activities. Determinants are selected (e.g. awareness), 
and change objectives are specified (e.g. physically disabled people are aware 
of their own physical activity level during ADL) (IM step 2). Theory-based 
intervention methods are selected from various behavioural change theories 
(e.g. self-monitoring of behaviour), and translated into practical applications (e.g. 
participants monitor their daily physical activity using an activity tracker) (IM 
step 3). Based on these intervention methods, the existing intervention ‘Activity 
Coach’ was adapted into ‘Activity Coach+’. 
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Participants of Activity Coach+ will be reached through networks of intermediate 
organisations from various backgrounds, and approached personally or through 
local media. Participants will be coached by an activity coach towards participation 
in organised physical activity (by providing overviews of possible activities), non-
organised physical activity (by matching participants) and physical activity during 
ADL (by self-monitoring daily physical activity using an activity tracker). Participants 
will receive a pre-intervention physical assessment by a physiotherapist, and have 
coaching sessions with the activity coach at the start of the intervention and after 
2, 4, 6 and 12 months (IM step 4). Meetings between involved parties are organised 
to support adoption and implementation (IM step 5). Effects of Activity Coach+ 
on physical activity behaviour and bio psychosocial health will be studied using a 
longitudinal study design including measurements after 0, 2, 4, 6 and 12 months. The 
implementation process and experiences with the intervention will be determined 
among professionals and participants by qualitative research (IM step 6). 

Feasibility and effects of Activity Coach+

Chapter 7 describes feasibility of Activity Coach+ in community, and short-term 
effects of Activity Coach+ on physical activity and health outcomes. Activity Coach+ 
was implemented in community March 2017. During the first four months after 
implementation, Activity Coach+ reached 29 hard-to-reach physically disabled 
people, of whom two dropped out. Compliance with the protocol was high (ranging 86 
– 100% for different intervention components), whereby the intervention was found 
feasible. Physical activity behaviour and health outcomes were evaluated at baseline 
and after 2 and 4 months. After implementation of Activity Coach+, physical activity 
behaviour did not change significantly. Body mass index, walking ability (10 metre 
walk test), exercise capacity (6 minute walk test), dynamic balance (Berg Balance Scale) 
and vitality (RAND-36) increased significantly over time within the first four months 
after implementation. Although not significant, a clinically relevant increase of hand 
grip force was found after implementation of Activity Coach+. The increase of body 
mass index was not as desired, but is suggested to be caused by seasonal influences 
and increase of muscle mass. By the improvement of different health outcomes, first 
indications for effectiveness of Activity Coach+ were provided. Long-term effects on 
physical activity behaviour and health should be studied in future research. The study 
design was limited by the lack of a control group, however, including a control group 
was not feasible.
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Chapter 8 summarises and discusses the main findings presented in this thesis. 
Research in this thesis was structured by application of IM, which was one of the 
strengths of this research. The science-practice gap was attempted to be bridged 
by involving stakeholders (professionals and the target population) in intervention 
development, in order to enable co-creation. This thesis presented applied research, 
leading to methodological concessions. Examples were the study population of 
chapter 2, 3 and 5, who were not strictly hard-to-reach, the cross sectional design of 
chapter 2, whereby no causal relationships between physical activity and HRQoL can 
be established, and the lack of a control group in the evaluation of Activity Coach+ 
(chapter 7). Research presented in this thesis involved physically disabled people and 
professionals from the Netherlands. Activity Coach+ was pilot tested in a region in 
the northeast Netherlands, having a relatively low socio-economic status. Findings 
presented in this thesis should be generalised to other regions and countries with 
caution. 

Future research is needed for the development of a questionnaire to evaluate HRQoL 
which is reliable enough for individual (clinical) use. A study on long term effects 
of Activity Coach+ will be finished in December 2018. Moreover, the content and 
implementation process of Activity Coach+ should be evaluated among professionals 
and participants, to further develop Activity Coach+. Research in this thesis provided 
relevant implications for rehabilitation practice. The importance of stimulating 
physical activity participation during rehabilitation was endorsed by the positive 
association between physical activity and HRQoL. Within a rehabilitation setting, 
Activity Coach+ can collaborate with existing programmes, as Rehabilitation, Sports 
and Exercise. Activity Coach+, and the research presented in this thesis, complement 
to policies on health, prevention and physical activity, operating at international and 
national level. These properties enhance possibilities for implementation of Activity 
Coach+ at municipality level. 
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Gezondheid is gedefinieerd als het vermogen om zich aan te passen en eigen regie te 
voeren, in het licht van de sociale, fysieke en emotionele uitdagingen van het leven. 
Deze uitdagingen kunnen bijvoorbeeld veroorzaakt worden door een lichamelijke 
beperking of chronische ziekte. Wereldwijd hebben meer dan 1 miljard mensen een 
beperking. Net als bij gezonde mensen, bevordert beweging de gezondheid bij mensen 
met een lichamelijke beperking. Mensen met een lichamelijke beperking ondervinden 
verschillende barrières, waardoor zij minder bewegen dan gezonde mensen. 

Zowel in Nederland als internationaal zijn verschillende interventies 
(gestandaardiseerde programma’s) beschikbaar om beweging te stimuleren bij 
mensen met een lichamelijke beperking. Deze bestaande interventies bereiken de 
doelgroep voornamelijk via eerstelijns gezondheidszorg (bijvoorbeeld huisartsen), 
speciaal onderwijs en revalidatiecentra. Hierdoor wordt een aanzienlijk deel van de 
mensen met een lichamelijke beperking (moeilijk bereikbare doelgroep) niet bereikt. 
Een interventie die wordt uitgevoerd in de gemeenschap (georganiseerd vanuit de 
gemeente **) is nodig om meer mensen met een lichamelijke beperking te bereiken.

In dit proefschrift is het Physical Activity for people with a Disability (PAD) model 
gebruikt om beweging bij mensen met een lichamelijke beperking te beschrijven. 
De stappen van Intervention Mapping (IM) zijn doorlopen om een interventie te 
ontwikkelen. Het onderzoek beschreven in dit proefschrift heeft de volgende doelen:

• Het bepalen van gezondheid gerelateerde kwaliteit van leven en de relatie 
tussen bewegen en gezondheid gerelateerde kwaliteit van leven bij mensen 
met een lichamelijke beperking.

• Het onderzoeken welke wensen betrokkenen (professionals en potentiele 
gebruikers) hebben ten aanzien van een interventie om beweging te stimuleren 
bij moeilijk bereikbare mensen met een lichamelijke beperking.

• Het ontwikkelen en implementeren van een interventie om beweging te 
stimuleren bij moeilijk bereikbare mensen met een lichamelijke beperking, in 
een gemeente.

** Gemeente is gedefinieerd als kleinste eenheid van openbaar bestuur, bestuurd door een 
gemeenteraad, burgemeester en wethouders.
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• Het evalueren van de uitvoerbaarheid en korte termijn gezondheidseffecten 
van een interventie om beweging te stimuleren bij moeilijk bereikbare mensen 
met een lichamelijke beperking.

Gezondheid gerelateerde kwaliteit van leven

Het uiteindelijke doel van een interventie moet zijn om kwaliteit van leven van 
deelnemers te verhogen. Gezondheid gerelateerde kwaliteit van leven is een 
regelmatig gebruikte uitkomstmaat binnen de revalidatie, en kan worden gemeten 
met de RAND-36 vragenlijst. De betrouwbaarheid van de RAND-36 was nog niet 
bepaald voor mensen met een lichamelijke beperking. Hoofdstuk 2 beschrijft de interne 
consistentie (maat voor samenhang tussen vragen binnen een vragenlijst) en test-
hertest betrouwbaarheid van de RAND-36 bij mensen met een lichamelijke beperking. 
De RAND-36 is betrouwbaar gebleken voor het meten van gezondheid gerelateerde 
kwaliteit van leven in een groep, of voor onderzoeksdoeleinden bij mensen met een 
lichamelijke beperking. De RAND-36 is niet betrouwbaar genoeg voor individuele 
vergelijkingen bij mensen met een lichamelijke beperking, bijvoorbeeld voor het 
meten van individuele vooruitgang in de revalidatie.

Hoofdstuk 3 beschrijft gezondheid gerelateerde kwaliteit van leven van mensen 
met een lichamelijke beperking. De gevonden waarden kunnen gebruikt worden 
als referentiewaarden voor toekomstig onderzoek. Er is een positieve relatie tussen 
de hoeveelheid beweging en alle domeinen van gezondheid gerelateerde kwaliteit 
van leven, behalve mentale gezondheid, gevonden bij mensen met een lichamelijke 
beperking. Er is in dit onderzoek geen oorzaak-gevolg relatie onderzocht, er kan dus 
niet worden vastgesteld of beweging ook daadwerkelijk leidt tot een toename van 
gezondheid gerelateerde kwaliteit van leven.

Wensen van betrokkenen ten aanzien van een interventie

Om te zorgen dat een interventie breed gedragen wordt zijn wensen van 
betrokkenen (professionals en potentiele gebruikers) ten aanzien van een interventie 
geïnventariseerd. Hoofdstuk 4 beschrijft de wensen van professionals ten aanzien van 
een interventie. Professionals waren werkzaam binnen het werkveld van de aangepaste 
sport, bijvoorbeeld als beleidsmedewerker, bewegingsagoog of revalidatiearts. De 
wensen van professionals zijn geïnventariseerd in focusgroepen (groepsinterviews). 
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Professionals gaven aan dat een nieuwe interventie niet gewenst is, maar dat een 
bestaande interventie moet worden aangepast en dat betere samenwerking tussen 
organisaties noodzakelijk is. Een interventie moet zowel georganiseerde beweging 
(bewegen bij een sportvereniging), niet-georganiseerde beweging (beweegactiviteiten 
op eigen initiatief, bijvoorbeeld fietsen en wandelen), en beweging tijdens activiteiten 
van het dagelijks leven stimuleren. Het doel van een interventie moet zijn om de 
houding van de doelgroep en omgeving ten aanzien van bewegen voor mensen 
met een lichamelijke beperking te verbeteren, en zichtbaarheid van activiteiten te 
vergroten. Marketing, gebruikmakend van rolmodellen, en het geven van feedback 
en individuele begeleiding, zijn methoden om deze doelen te bereiken. Moeilijk 
bereikbare mensen met een lichamelijke beperking moeten persoonlijk worden 
benaderd, via een netwerk van intermediaire organisaties vanuit zorg en welzijn. De 
interventie eigenaar (organisatie die de interventie ontwikkeld heeft, of deze beheert) 
en overheid zijn verantwoordelijk voor het stimuleren van beweging bij mensen 
met een lichamelijke beperking, en moeten een interventie financieren samen met 
zorgverzekeraars en de gebruiker.

Hoofdstuk 5 beschrijft de wensen van de doelgroep, mensen met een lichamelijke 
beperking of chronische ziekte, ten aanzien van een interventie. De wensen van de 
doelgroep zijn geïnventariseerd in individuele interviews. Volgens de doelgroep moet 
een interventie als doel hebben om intrinsieke motivatie te stimuleren, bewustzijn 
van de gezondheidseffecten van beweging te vergroten, beweegaanbod te vergroten 
en zichtbaar te maken, en de houding van de doelgroep en omgeving ten aanzien van 
bewegen voor mensen met een lichamelijke beperking te verbeteren. Methoden om 
deze doelen te bereiken zijn individuele begeleiding, het koppelen van maatjes (het 
verbinden van mensen die samen kunnen bewegen), verhalen van rolmodellen en 
reclame. Potentiële deelnemers moeten persoonlijk worden benaderd via intermediaire 
organisaties vanuit zorg en welzijn (bijvoorbeeld huisartsen, fysiotherapeuten en 
welzijnsorganisaties). Ook kan de doelgroep bereikt worden via sociale media en 
mond-tot-mond reclame. Een interventie moet worden gefinancierd door bijdragen 
van de gebruiker, overheid, sponsors en zorgverzekeraars. De doelgroep benadrukte 
de eigen verantwoordelijkheid voor het aannemen van een actieve leefstijl. 

Interventieontwikkeling

Hoofdstuk 6 beschrijft de systematische ontwikkeling van een interventie die 
bewegen stimuleert bij moeilijk bereikbare mensen met een lichamelijke beperking. 
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De interventie moet uitvoerbaar zijn binnen een gemeente, in de eigen omgeving 
van de deelnemer. De opvolgende stappen van IM zijn beschreven in dit hoofdstuk. 
Mensen met een lichamelijke beperking ervaren een lagere gezondheid gerelateerde 
kwaliteit van leven dan gezonde mensen, en gezondheid gerelateerde kwaliteit 
van leven is gerelateerd aan de hoeveelheid beweging. Deze uitgangspunten 
benadrukken de noodzaak voor een interventie om beweging te stimuleren bij 
deze doelgroep (IM stap 1). Volgens professionals en de doelgroep moet een 
interventie als doel hebben om georganiseerde beweging (bijvoorbeeld bewegen 
bij een sportvereniging), niet-georganiseerde beweging (bijvoorbeeld wandelen of 
fietsen), en beweging in het dagelijks leven te stimuleren. Naasten moeten mensen 
met een lichamelijke beperking stimuleren om meer te bewegen. Factoren die 
beweging beïnvloeden zijn geselecteerd (bijv. bewustwording), en veranderdoelen 
zijn geformuleerd (bijv. mensen met een lichamelijke beperking zijn bewust van 
hun hoeveelheid beweging tijdens dagelijkse activiteiten) (IM stap 2). Op basis van 
theorie zijn interventiemethoden gekozen (bijv. het monitoren van gedrag). Deze 
theoretische interventiemethoden zijn vertaald naar praktische toepassingen (bijv. 
deelnemers monitoren hun dagelijkse beweging met een activiteitenmonitor) (IM 
stap 3). Op basis van deze praktische toepassingen is de bestaande interventie 
‘Beweegcoach ’, doorontwikkeld naar ‘Beweegcoach+’. 

Deelnemers van Beweegcoach+ worden bereikt via een netwerk van verschillende 
intermediaire organisaties (bijv. huisartsen, fysiotherapeuten en welzijnsorganisaties). 
Potentiele deelnemers worden persoonlijk benaderd, of worden benaderd via lokale 
media. Een beweegcoach begeleidt deelnemers naar georganiseerd beweegaanbod 
(door overzichten van mogelijk beweegaanbod te bespreken), niet-georganiseerd 
beweegaanbod (door het koppelen van maatjes), en meer beweging tijdens het 
dagelijks leven (door het monitoren van beweging met een activiteitenmonitor). 
Voorafgaand aan de interventie hebben deelnemers een intake bij een lokaal 
werkzame fysiotherapeut, waarbij de fysieke capaciteiten (o.a. kracht, balans en 
uithoudingsvermogen) gemeten worden. Deelnemers hebben begeleidingsgesprekken 
met de beweegcoach bij aanvang van de interventie en na 2, 4, 6 en 12 maanden (IM 
stap 4). Om de implementatie in de praktijk te stimuleren worden bijeenkomsten met 
betrokken partijen georganiseerd (IM stap 5). De effecten van Beweegcoach+ op het 
beweeggedrag en de verschillende domeinen van gezondheid worden onderzocht 
middels een studie met metingen voor het programma en na, 2, 4, 6 en 12 maanden. 
Professionals en deelnemers worden geïnterviewd om ervaringen met Beweegcoach+ 
te evalueren (IM stap 6). 
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Uitvoerbaarheid en effectiviteit van Beweegcoach+

Hoofdstuk 7 beschrijft de uitvoerbaarheid en korte termijn effecten van Beweegcoach+, 
geïmplementeerd in drie gemeenten in maart 2017. Gedurende de eerste vier maanden 
van de interventie zijn 29 moeilijk bereikbare mensen met een lichamelijke beperking 
bereikt. Twee van hen vielen uit binnen de eerste 4 maanden na de start van de 
interventie, door toenemende pijn veroorzaakt door artrose, en door psychosociale 
problemen. De interventie werd uitgevoerd zoals dit was beschreven in het protocol 
(interventiecomponenten werden uitgevoerd bij 86 – 100% van de deelnemers). Op 
basis van deze resultaten werd geconcludeerd dat Beweegcoach+ uitvoerbaar is in 
een gemeentelijke praktijksituatie. Beweeggedrag en gezondheidsuitkomsten zijn 
geëvalueerd bij aanvang van de interventie en na 2 en 4 maanden. Het beweeggedrag 
van deelnemers veranderde niet significant na implementatie van Beweegcoach+. 
Body Mass Index (verhouding tussen lengte en gewicht), loopvaardigheid (10 meter 
looptest), uithoudingsvermogen (6 minuten looptest), dynamische balans (Berg 
Balance Scale) en vitaliteit (RAND-36) namen toe over de tijd binnen de eerste vier 
maanden na implementatie van Beweegcoach+. Er was een relevante verbetering van 
handknijpkracht te zien over de tijd, echter deze was niet significant. De toename 
van Body Mass Index was niet gewenst. Het is waarschijnlijk dat deze toename wordt 
veroorzaakt door seizoensinvloeden en een toename van spiermassa. De bevinding dat 
gezondheidsuitkomsten verbeteren, terwijl de hoeveelheid beweging niet significant 
toeneemt, kan worden verklaard door de niet-lineaire relatie tussen beweging en 
gezondheid (hoofdstuk 1, figuur 1). Als mensen erg inactief zijn, en zij gaan iets meer 
bewegen, kan dit leiden tot veel gezondheidswinst. Deelnemers aan Beweegcoach+ 
waren erg inactief bij aanvang van de interventie, het is waarschijnlijk dat een kleine 
toename in beweging heeft geleid tot significante en relevante gezondheidswinst. Uit 
de verbetering van verschillende gezondheidsuitkomsten blijkt een eerste indicatie 
van effectiviteit van Beweegcoach+. Lange termijn effecten van Beweegcoach+ op 
beweeggedrag en gezondheid worden onderzocht in toekomstig onderzoek. In dit 
onderzoek was het niet haalbaar om een controlegroep op te nemen, de bewijskracht 
van dit onderzoek is daardoor beperkt.

Hoofdstuk 8 geeft een samenvatting van de belangrijkste resultaten van dit 
proefschrift en bediscussieert deze resultaten. Het onderzoek in dit proefschrift 
volgt de opbouw van IM. Deze systematische opbouw is één van de sterke punten 
van dit onderzoek. Door betrokkenen (professionals en de doelgroep) te betrekken 
bij de interventieontwikkeling ontstaat co-creatie, hierdoor werd het gat tussen 
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wetenschap en praktijk overbrugd. Dit proefschrift beschrijft toegepast onderzoek, 
uitgevoerd in de praktijk, waardoor methodologische concessies zijn gedaan. Een 
voorbeeld hiervan is de studiepopulatie in hoofdstuk 2, 3 en 5. Deelnemers aan 
deze studies zijn behoorden niet tot de moeilijk te bereiken doelgroep, omdat zij 
bereikt zijn via een revalidatiecentrum. Met de onderzoeksopzet in hoofdstuk 2 
kan geen oorzaak-gevolg relatie worden aangetoond, enkel een relatie tussen de 
hoeveelheid beweging en gezondheid gerelateerde kwaliteit van leven. Doordat 
geen controlegroep is opgenomen in de effectiviteitsstudie (hoofdstuk 7), is het niet 
vast te stellen of de verbetering van de gezondheid van deelnemers daadwerkelijk 
toegewezen kan worden aan de interventie. Beweegcoach+ is geëvalueerd in een 
regio in noordoost Nederland. In deze regio wonen relatief veel mensen met een lage 
sociaal economische status. Men moet hierdoor voorzichtig zijn met het generaliseren 
van conclusies die beschreven zijn in dit proefschrift naar andere regio’s en landen. 

Toekomstig onderzoek moet zich richten op het ontwikkelen van een betrouwbare 
vragenlijst voor het evalueren van gezondheid gerelateerde kwaliteit van leven bij 
mensen met een lichamelijke beperking op individueel niveau. Onderzoek naar 
de lange termijn effecten van Beweegcoach+ zal worden afgerond in december 
2018. Om Beweegcoach+ verder te ontwikkelen, moeten de inhoud en het 
implementatieproces van Beweegcoach+ worden geëvalueerd onder professionals en 
deelnemers. Het onderzoek dat beschreven is in dit proefschrift beschrijft relevante 
implicaties voor de (revalidatie) praktijk. Het belang van het stimuleren van beweging 
tijdens de revalidatie is benadrukt door de positieve relatie tussen de hoeveelheid 
beweging en gezondheid gerelateerde kwaliteit van leven. Beweegcoach+ sluit 
aan bij bestaande programma’s binnen de revalidatie, zoals Revalidatie, Sport en 
Bewegen. Beweegcoach+ en het onderzoek beschreven in dit proefschrift sluiten aan 
bij het huidige beleid over gezondheid, preventie en beweging. De implementatie 
van Beweegcoach+ op gemeentelijk niveau kan uitvoering geven aan het beleid op 
nationaal en internationaal niveau.
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Dat was het dan! Terugkijkend op de afgelopen 3,5 jaar is het tijd om de mensen die 
hebben bijgedragen aan dit proefschrift te bedanken.

Allereerst mijn promotieteam, Prof. dr. J.H.B. Geertzen, Prof. dr. P.U. Dijkstra en Dr. 
R. Dekker. Beste Jan, tijdens ons eerste gesprek liet je me direct heel duidelijk weten 
dat het ‘jij’ en ‘Jan’ is, en niet ‘u’. Deze omgang waardeer ik, net als je daadkracht. Als ik 
aangeef dat iets ook later mag, is het antwoord: ‘we doen het nu gelijk, nu heb ik tijd’. Jou 
korte lijntjes naar onder andere bestuur hebben ervoor gezorgd dat we daadwerkelijk de 
pilot interventie in Oost-Groningen konden implementeren, waardoor het onderzoek 
echt een kop en een staart kreeg. Natuurlijk ook nogmaals dank voor je inzet voor 
mijn nieuwe functie binnen UMCG Centrum voor Revalidatie. Beste Pieter, bedankt 
voor je hulp bij het opzetten van de verschillende deelonderzoeken, statistiek, en het 
schrijven van de artikelen. Het was fijn dat ik altijd even binnen kon lopen, met name 
voor de interpretatie van de resultaten (‘wat zien we nou daadwerkelijk gebeuren?’). 
Misschien nog wel zeker zo belangrijk waren de praatjes over andere dingen dan het 
onderzoek. Had ik bijna uitgelegd waar nu precies het knelpunt zat met de statistiek, 
dan vroeg jij of ik van het weekend nog gevoetbald had. Bedankt, en daar neem ik 
graag mijn bril voor af! Beste Rienk, bedankt voor je eeuwige enthousiastme voor het 
project. Waar men zich vroeger wel eens afvroeg of ik ooit leerde om kort en bondig 
te praten, waren onze overleggen altijd erg efficiënt. De afgelopen jaren waren ook 
een soort masterclass diplomatiek praten (‘nooit over geld beginnen tijdens een eerste 
overleg’). Dankzij jou kan ik tegenwoordig complimenten aannemen, in plaats van ze 
af te wimpelen. Bedankt voor de goede samenwerking, die we ook voortzetten in 
verschillende projecten. ‘Het wordt nog wel eens wat!’

Graag wil ik de beoordelingscommissie bestaande uit Prof. dr. V. de Groot, Prof. dr. 
R. Sanderman en Prof. dr. L.H.V. van der Woude bedanken voor hun bereidheid en 
tijdsinvestering om dit proefschrift te lezen en beoordelen.

Eva, door jou had het project een vliegende start. Leuk om je in Canada tijdens ISBNPA 
2017 wat beter te leren kennen.

NOC*NSF, Rita van Driel en André Cats, bedankt voor het helpen bij de organisatie 
van de focusgroepen, en voor de hartelijke ontvangst bij jullie op Papendal.
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Iedereen die heeft meegeholpen om Beweegcoach+ succesvol te implementeren 
in Oost-Groningen. Janny, Taco en Mariska (Huis voor de Sport Groningen), Ineke 
(BeweegLink), Daphne en Hans (Gemeente Oldambt), Jack, Jolanda en Berty 
(Gemeente Bellingwedde) en Siebren (Gemeente Vlagtwedde), fysiotherapeuten, 
huisartsen, thuiszorg, welzijnsorganisaties en vele andere organisaties in deze 
gemeenten, dank voor jullie inzet voor de uitrol en continuering van het programma.

Herwin Horemans en Hans Bussmann, bedankt voor het meedenken over objectieve 
activiteitenmonitoring in de voorbereidingen voor de evaluatiestudie, en het 
analyseren van de Activ8 data. Bedankt voor de gastvrije ontvangst in Rotterdam en 
de mooie samenwerking tussen Erasmus MC en UMCG.

Zonder deelnemers geen onderzoek: (oud) patiënten van Beatrixoord voor de 
vragenlijsten en interviews, professionals vanuit het hele land voor de focusgroepen, 
sporters van De Deurdouwers en SC Bartje voor de interviews, en natuurlijk de 
deelnemers van Beweegcoach+, bedankt! 

De afgelopen jaren ben ik geholpen door studenten Bewegingswetenschappen, 
Geneeskunde en Psychologie. Doortje, Nienke, Anne-Marthe, Linda, Fieke, 
Annemieke, Lucas, Rowena en Lysbeth, bedankt!

Collega promovendi en oudcollega’s in Groningen en Haren; Andreas, Dymphy, Femke, 
Jone, Laurens, Liesbeth, Loeke, Morten, Petra, Pin, Roy, Sietke, Sietske, Sjoukje, Tallie 
en Thijs, bedankt voor de broodnodige afleiding, BBQ’s, tosti’s tijdens de lunch en 
taart bij de koffie.

Lieve meiden uit Nagele (en omstreken inmiddels), met jullie erbij is het altijd feest! 
De vele weekendjes weg, feestjes en drankjes op het terras.. Jullie zijn toppers!

Familie en schoonfamilie; pap, mam, Emiel en Alissa, Elian, Henk en Willemien, Dorien 
en Jaap, Erwin en Anna, bedankt! Dankzij jullie kan ik in gewone mensentaal uitleggen 
wat het onderzoek nou precies inhoudt. Elian en Dorien, bedankt dat jullie tijdens 
mijn promotie naast mij willen staan!

Last-but-not-least, Chris, dankzij jou heb ik een reden dat ik elke dag met liefde in 
de auto naar huis stap. In Groningen kan het nog zo leuk zijn, maar bij jou in de 
Noordoostpolder voel ik me thuis. Dankjewel!
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