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Abstract

Objective: We aimed to identify generic measures of self-regulation and to examine the degree to which
these measures fit a recently developed conceptual model of self-regulation in a rehabilitation context.
Data sources: Pubmed, Embase, PsycInfo, and CINAHL were searched.

Review methods: Articles were included if they were published between January 2015 and August 2020
and reported on empirical studies (trials and observational studies) using a measure of self-regulation or a
related concept, in an adult rehabilitation population. Main content was analysed by linking all items of the
selected measures to one or more of the six sub-themes of self-regulation: (1) insight into physical and
cognitive impairments, (2) insight into the consequences of the impairments, (3) insight into abilities,
(4) to be able to communicate limitations, (5) trust in body and functioning, and (6) make use of abilities.
Results: Two reviewers independently screened 7808 abstracts, resulting in the inclusion of 236 articles.
In these articles, 80 different measures were used to assess self-regulation or related concept. Nineteen of
these measures met the inclusion criteria and were included for the content analyses. Nine of these were
self-efficacy measures. No measures covered four or more of the six sub-themes of self-regulation. The
three sub-themes on gaining insights were covered less compared to the sub-domains ‘trust’ and ‘make
use of abilities’.

Conclusions: Many measures on self-regulation exist None of these measures cover all six sub-themes of
self-regulation considered important to measure self-regulation as a rehabilitation outcome.
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Introduction

Persons living with a chronic health condition have
to adapt to physical as well as psychological
changes in their bodies and their lives. Medical
rehabilitation treatment contributes to this adapta-
tion and helps preventing, reducing and eliminating
limitations caused by this health condition.'
Research has shown that effective rehabilitation
consists of two types of intervention: (1) exercise,
and (2) self-management and education.'
Interventions in self-management and education
include gaining knowledge about the condition,
about consequences of this condition, and learning
skills in order to deal with them.' The overall aim
of rehabilitation is to improve a person’s self-
regulation, societal participation, and health-related
quality of life (HRQoL).?

Self-regulation is a complex concept with diver-
ging definitions and meanings for different target
populations.*”” Based on a qualitative investigation
using seven focus group discussions among 40
former rehabilitation patients with various health
conditions, we defined self-regulation as: “to
create insights and awareness in own condition,
limitations and possibilities, and give direction to
your own life on all domains™.® Also, we developed
a comprehensive model of self-regulation for a
rehabilitation population, based on perspectives
obtained throughout these focus group discus-
sions.® Six subthemes were identified as important
to learn or regain self-regulation during a rehabili-
tation trajectory. First, gaining self-insight was con-
sidered as a requirement to regain self-regulation.
Self-insight was mentioned as crucial regarding;
(1) physical and cognitive impairments (gaining a
realistic view on the diagnosis itself), (2) the conse-
quences of these impairments in terms of limita-
tions (i.e. tiredness), and (3) the abilities. Second,
it deemed important to learn how to deal with the
consequences of impairment. Important learning
sub-themes were mentioned as (4) to be able to

communicate limitations, and (5) to have trust in
body and functioning. Lastly, (6) making use of
abilities, to optimise functioning in daily life, was
mentioned as a final step in the process of regaining
self-regulation. This conceptual model is further
explained in the method section.

Measurement of important outcomes of rehabili-
tation can help to improve quality of care and to
identify best practices, to monitor patients progress
and is important for clinical research.”'® A measure
to evaluate self-regulation outcomes of rehabilita-
tion should be in line with the definition and
cover these six subthemes judged important by
former patients.'"'? Several previous reviews
were identified which provided overviews of mea-
sures that assess self-regulation, or related con-
cepts.'>!* These reviews showed that most
identified measures are either condition specific
measures, such as the stroke self-efficacy scale, or
task specific measures, such as the self-care self-
efficacy scale. A few generic measures were identi-
fied, however they failed to report on test-retest reli-
ability and validity parameters and therefore not
widely used.'>'® Further, it is unknown to what
extent existing generic measures cover the six sub-
themes from our conceptual model of self-
regulation for a rehabilitation populations. One
review was identified in which they conducted
content analyses of generic measures. However,
content analyses in this study was based on a differ-
ent conceptual model which was not focussed on
rehabilitation populations.'”

We aimed to systematically review the literature
to identify generic measures of self-regulation used
in recent articles and examine the degree to which
these measures cover the six subthemes deemed
important to measure self-regulation as a rehabilita-
tion outcome. Our research questions were:

1. Which generic measures were used to
measure self-regulation, or related concepts,
in an adult rehabilitation population in
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articles published between January 2015
and August 20207

2. Does the content of these measures cover
the six subthemes of self-regulation relevant
in the context of medical rehabilitation, and
if so, what are the clinimetric properties of
these measures?

Material and methods

We followed the steps recommended in the
Consensus-based Standards of the selection of health
Measurement Instruments (COSMIN)'® methodology
for Patient-Reported Outcome Measures (PROMs) sys-
tematic reviews. We applied the Preferred Reporting
Items for Systematic review and Meta-analysis
(PRISMA) statement for reporting systematic reviews.

First, we searched the databases Pubmed,
Embase, PsycINFO, and CINAHL for articles pub-
lished between the 1°* of January 2015 and the 11"
of August 2020. We have chosen this timeframe
aiming to include measures that were recently
developed or still in use. We reasoned that older
measures that were not used in any study published
in the previous six years, apparently are considered
less useful by the research community. The search
string entailed four components:

1. The construct self-regulation and directly
related concepts;

2. Patient Reported Outcome
(PROM) specifications;

3. The target population;

4. Exclusion of non-original research.

Measure

Details of the search strings for each database are
shown in the online Supplementary file. By com-
posing the search strings, most inclusion and exclu-
sion criteria for the selection of the articles were set.

1. We identified related concepts by a prelimin-
ary literature search for concepts that were
used in combination with self-regulation,
such as self-efficacy, empowerment, self-
concept, self-determination and self-control
(all concepts are displayed in the online
Supplementary file). Terms that are used in

the context of care, such as patient-advocacy
and self-care, were not considered to be
closely related to self-regulation as defined
in our study and were therefore excluded.
Also, measures focussing on concepts differ-
ent from self-regulation, such as psycho-
logical wellbeing, losing weight, or driving
skills were excluded. Besides, we only
included publications if generic measures
of self-regulation or related concepts were
used. Diagnosis-specific measures such
as the ‘Multiple Sclerosis Self-Efficacy
Scale’" were excluded.

2. Inclusion criteria for the type of instrument,
Patient-Reported outcome measure, was
based on a standardised search filter. This
filter has a sensitivity of 97.4% and a preci-
sion of 4.4%.*°

3. We defined the target population as persons
who had a diagnosis covered by one of the
main diagnostic groups in medical rehabilita-
tion in the Netherlands: (1) amputation, (2)
neurological diseases (including neuromus-
cular diseases), (3) chronic pain disorder,
(4) musculoskeletal disorder, (5) spinal cord
injury, (6) acquired brain injury, or (7)
organ disease or injury.”’ We added ‘oncol-
ogy’ as a diagnostic group due to the increas-
ing number of patients with cancer in medical
rehabilitation.? Articles were included if the
study focussed on one or more of these
defined diagnostic groups. Articles that
focussed on other diagnoses, such as
autism, schizophrenia, stress-disorders, or
Alzheimer’s disease, non-patient target popu-
lations, such as caregivers or professionals,
family members, military or abuse, were
excluded. Further, this study focussed on an
adult population. We included publications
if at least 95% of the study population was
18 years of age or older.

4. For the exclusion filter also the standardised
filter from the COSMIN was used.*

Lastly, we added to the search string that we
restricted the search to articles that were
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published in the English language in scientific
journals.

We merged all records into one file using the
Reference management program Mendeley and
uploaded this file in Rayyan QCRL?* a systematic
literature review web application. We removed all
duplicates. In Rayyan QCRI the first author
reviewed all records for inclusion, based on title
and abstract. A random sample of 10% were inde-
pendently screened by a research assistant. For
screening of the records and articles, some add-
itional exclusion criteria were set. We excluded
qualitative research, reviews, study protocols, and
validation studies. Records without an abstract
were also excluded. The next step was the retrieval
and review of the full-text articles to identify mea-
sures of self-regulation or related concepts, which
was performed by the first author. A random
sample of 10% were independently screened by
the third author. We discussed all disagreements
until consensus was reached. High levels of interra-
ter agreement were found: 98.3% agreement
(Kappa .92) in the title- and abstract screening,
and 95.7% agreement (Kappa .91) in the full-text
screening. Therefore we considered this 10%
check to be sufficient. This review resulted in a
list of measures used in one or more of the included
studies.

For the review of these measures, we searched
the internet to retrieve all measures. If we could
not find a measure and did not receive a response
after contacting the authors, we excluded the
measure. Measures which turned out to be
diagnosis-specific measures or duplicates used
under another name were also excluded. From
the measures which met all inclusion criteria,
we extracted data on the following characteris-
tics: author, year, number of articles in which
the measure was used, construct as described by
the author, number of items, sample item, sub-
scales, response categories, score range
(min-max), and interpretation and conditions for
use.

Next, the content of the included measures was
analysed by linking each item to the sub-themes
of the previously developed conceptual model of
self-regulation.®

The six subthemes are;

1. To have insight into physical and cognitive
impairments. This subtheme focuses on the
individual’s understanding of their condi-
tion itself. In other words, does somebody
have a realistic view on what this diagnose
is and which signs and symptoms come
with it. For example loss of sense or paraly-
sis is due to spinal cord injury.

2. To have insight into the consequences of
these impairments. This subtheme describes
the understanding of the restrictions which
come with the condition, such as tiredness,
a decreased energy level, or having to use
a wheelchair.

3. To have insight into abilities. This sub-
theme focuses on what is still possible for
somebody, and to look for potential
opportunities.

4. To be able to communicate limitations. This
subtheme focuses on communication with
other people about the condition and the
resulting limitations, to relatives and indivi-
duals in their environment, to create an
understanding of the situation for them as
well.

5. To have trust in body and functioning. This
subtheme focuses on having or having
regained trust in one’s own body and
mind, in the newly discovered self, after a
period of uncertainty due to the onset of a
condition.

6. To make use of abilities. This subtheme
focuses on optimisation of a persons’ func-
tioning in terms of daily activities. That
somebody does what he or she wants to
do. It is also about own decision-making.®

If the content of one or more items of an included
measure fitted the description of a sub-theme, that
sub-theme was marked as covered by the
measure. To compensate for the subjectivity in
this screening, the third author screened 50% of
the items as double-check and 92.1% agreement
was found. We discussed disagreements and
doubts with all four authors until consensus was
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reached. Before the screening, we specified the cri-
terion that measures that covered four or more of
the sub-themes, were considered eligible for clini-
metric evaluation. However, as described below,
no measures were found that covered four or
more of the sub-themes of self-regulation and there-
fore we did not perform any clinimetric evaluation.

Results

The search identified a total of 10,484 records.
After removing duplicates, we screened the titles
and abstracts of 7808 records. Most records were
excluded because the study was performed in
another population than we defined for this study,
such as caregivers, or healthy subjects. Another
main reason for exclusion was that the study did
not use any measure. The full screening process
is displayed in Figure 1. The screening resulted in
a selection of 542 articles and we retrieved the
respective full-text articles. After screening of the
full text articles, a selection of 236 articles were
identified. These 236 articles reported the use of
80 different measures for self-regulation or directly
related concepts. Study populations included
amputation (n=7), neurological diseases (n=43),
chronic pain disorder (n=9), musculoskeletal dis-
order (n=24), spinal cord injury (n=21), acquired
brain injury (n=47), organ diseases (n=27),
oncology (n=34), and mixed diagnoses/ disabil-
ities (n=24).

Of all 80 measures, we found 19 measures eli-
gible for content analysis. Reasons for exclusion
at this stage were if measures turned out to be dupli-
cates used under different names.>*>' For example
the ‘chronic self-efficacy scale’ turned out to be the
same measure as the ‘self-efficacy for managing
chronic disease’.?* In such cases we merged the
results and used the official name of the measure.
Measures were also excluded if the full-text
measure was not available,>>° or if the measure
was developed for use in a specific diagnosis or
life domain.>>***~%3 For example the ‘Moorong self-
efficacy scale’?' was developed for use in persons
with spinal cord injury and the ‘self-efficacy for
rehabilitation outcome scale’® was designed to
measure physical improvement after rehabilitation.

Records identified searching
Pubmed
(n=3,673), Embase (n =
2,641), CINAHL (n = 2,101)
and PsycINFO (n = 2,069)

Records excluded based on title/
abstract
(n=7,266)
(population: 2,923, design: 2,659,
outcome: 739, too specific: 529,
age: 409, no abstract: 7).

Records after removing
duplicates
(n=7,808)

Full-text articles excluded
(n=306)
(too specific: 129, design: 119,
outcome: 28, no full text: 21, age:
5, population: 3, language: 1).

Full-text articles assessed
for eligibility
(n=542)

Articles fulfil inclusion
criteria (n = 236) Measures excluded
(n=18)
(10: duplicates, 8: not available
after request authors).

Measures used
throughout these articles
(n=80)

Measures assessed for Measures excluded

eligibility (n=143)
(n=62) (Too specific: 25, construct: 13,
no scale: 3, false included: 2).

Measures fulfill inclusion
criteria
(n=19)

Figure |. Flow diagram: identification of eligible
measures for content analyses.

Further, measures which seemed to measure
another construct than included in the search
string were excluded.?®2"33%473 An example is
the ‘perceived deficits scale’ which measures cog-
nitive impairments.”> Measures were further
excluded if the measure turned out to be no standar-
dised measure, but an interview.”*"7¢ Lastly, two
measures were excluded that should have been
excluded earlier in the process for example due to
a different target population than we stated for
this study.””"”® Details of all excluded measures
can be found in Appendix 1.

Remarkably, seven measures which had ‘self-
regulation’ in their name, were excluded at this
stage. Four measures were too specific. focussing
either on physical exercise or on psychological
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wellbeing/ mood.*”'-**7° The other three were not
available,®® measured a different outcome than we
defined for this study (weight loss),®> or turned
out to be not a measure.”

Table 1 reports general information on the
nineteen included measures.*******=% Eleven
measures were used in just one publication.
Eight measures were used in two publications or
more. The General Self-Efficacy Scale®® was
used the most, with 91 publications reporting
the use of this measure. The majority of the
included measures focussed on the construct of
self-efficacy.

The nineteen included measures were linked to
the six sub-themes of the self-regulation model.
Table 2 shows per measure the number of items
that could be linked to the six self-regulation sub-
themes. Most measures included items that could
not be linked to one of these self-regulation sub-
themes, for example: ‘make unpleasant thoughts
go away’”” and ‘use strategies to find ways easier
in your home’.”*> These items were too broad or
dealing with different topics.

All measures covered one, two, or three of the
sub-themes. The first four sub-themes were least
often covered. In particular, the included self-
efficacy measures mostly did not contain items
that could be linked to gaining insights, or other
aspects conditional to self-regulation. In contrast,
for example, the Awareness Questionnaire®’
covers the sub-themes focussing on gaining
insights but none of the other sub-themes.
Examples of items covering sub-themes focussing
on gaining insights are ‘when I have a health
problem, I have a clear understanding’ (sub-
theme 1)°' and ‘how well can you concentrate
now as compared to before your injury?’ (sub-
theme 2).%°

The fifth sub-theme was covered by items from
twelve measures, and the sixth sub-theme by items
from eight measures. Examples of items are ‘how
confident do you feel that you can keep the physical
discomfort or pain of your disease from interfering
with the things you want to do?’ (sub-theme 5),%* ‘I
have plans to do enjoyable things for myself” (sub-
theme 6),”' ‘take part in new hobbies and new
activities’ (sub-theme 6),>* and ‘attend an event

or go to places on my own’ (sub-theme 6).%*
None of the measures covered four or more of the
sub-themes of self-regulation. For that reason, no
evaluation of clinimetric properties was performed.

Discussion

The purpose of this systematic review was to iden-
tify generic measures of self-regulation or related
concepts, used in rehabilitation populations, and
to analyse the content of these measures. A total
of nineteen eligible measures were found through-
out the screening process. Content analyses based
on our conceptual model of these nineteen mea-
sures showed that none of these covered four or
more of the six sub-themes of self-regulation con-
sidered important in the context of rehabilitation.
Self-regulation is a wide-ranging concept and is
seen as a self-learning component of rehabilita-
tion.>*%° In the current study, we applied a recent
broad conceptual model of self-regulation based
on subthemes conditional to self-regulation and
subthemes on the application of self-regulation in
life.® Therefore, it may not come as a surprize that
we could not find measures covering all of these
subthemes. In our current search, half of the
included measures (n=9) were measures of self-
efficacy. Self-efficacy can be described as the confi-
dence persons may have in their abilities to manage
their life.”® This construct is in line with the fifth
subtheme on ‘trust on own body and own function-
ing’ of self-regulation. Indeed, most of the items of
these measures covered the sub-theme of ‘trust in
own body and own functioning’. Another related
concept was self-awareness. Self-awareness as a
construct focusses on the individual’s understand-
ing of deficits and the impact of these deficits.”’
This is in line with the first three sub-themes of
the self-regulation model used in this study, which
are the sub-themes covered by the Awareness
Questionnaire and  Self-Awareness subscale.®
Lastly, self-control can be defined as ‘informed
control over understanding and managing disability
or illness’.®' In our study the items of self-control
items covered mainly the sub-themes on having
insight. In conclusion, all these concepts and there-
with the measures, either focussed on the sub-
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themes conditional to regain self-regulation, or on
the application of self-regulation.

The systematic review on empowerment mea-
sures described also content analyses of the identi-
fied measures.'” The Health Education Impact
Questionnaire’’ and the Health Locus of Control
Scale®” were the only measures identified in both
studies. The Health Locus of Control Scale was
excluded in our study after studying the content
of the measure, because the main content of this
measure was not directly related to self-regulation.
Evaluating the eleven measures in the
Empowerment review that were not identified in
the current review, these would not have met our
inclusion criteria due to a different construct, a dif-
ferent study population, or too specific focus. The
Health Education Impact Questionnaire seemed
relevant in both reviews, however it did not cover
all six sub-themes of the self-regulation model,
and therefore we could not conclude this measure
would be most appropriate.

It could be discussed whether a measure for self-
regulation should include all subthemes. Looking
into the literature, all subthemes are found to be
important for rehabilitation outcomes to some
extent. A study among patients with brain injury
proved a focus on the application of self-regulation
and higher levels of trust in self, to be effective on
rehabilitation outcomes.’® Insight in health condi-
tion was associated to better quality of life, both
on mental and physical health, and to satisfaction
with participation.'**%!°" Further, awareness of
capabilities and illness perception were associated
to higher levels of HRQoL and participation.'®'-'?
Also, in a study on COPD was found that not just
application themes of self-regulation are found to
be important, but also the conditional aspects,
such as self-insight, are important for outcome per-
formance.'® Studies on other rehabilitation popu-
lation substantiate this statement.'®*'% With this
having discussed, it can be stated that indicators
for successful interventions and better clinical
rehabilitation outcomes could be found in the com-
bination of conditional as well as application
aspects of self-regulation.'%®

Three options to move forward towards compre-
hensive measurement of self-regulation could be

discussed. First, multiple existing measures could
be combined to measure the full concept of self-
regulation. However, most of the reviewed mea-
sures contain multiple items not fitting any of the
subthemes of self-regulation. Combining measures
would further lead to a long list of items that will be
time-consuming and burdening to complete. The
second option is to select one existing measure,
and accept that the full concept of self-regulation
is not covered with that measure. However, from
a scientific point of view this is not desirable. The
final option is to develop a new measure containing
items in line with the conceptual model, without
irrelevant items. This would mean less burden for
the patient to complete the measure. Beneficial to
this option is that the PROM guidelines can be
taken into account from the start which guarantees
good quality. Items from the existing measures
could be used.

The strength of this review was the comprehen-
sive search for measures that met underlying sub-
themes of the process to enable self-regulation,
based on patients’ perspectives, which was not
done earlier. Limitations of this study include the
risk for publication bias since the review was
focussed only on English language publications
and measures, e.g. a self-determination measure
was excluded because it was only available in
Arabic.>® Further, we did not include validation
articles and therefore we might have missed mea-
sures that were validated but not used in rehabilita-
tion research. To check whether we missed
potentially eligible measures because of this, we
revisited all excluded validation articles. Only
two measures looked potentially eligible for inclu-
sion but they would have been excluded because
these focussed on the injury itself or on health
care.'’”1% Other measures were already included
or excluded for other reasons. Another limitation
might be the subjective nature of the systematic
review. First, we did the selection of related con-
cepts of self-regulation, based upon literature, defi-
nitions and own perceptions. Further, we
categorised the items among the sub-themes
based upon our own perspectives. In order to
make this more objective, we double checked and
high levels of interrater agreement were assured
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before continuing. If there were any doubts, discus-
sions were held between all four researchers until
consensus was obtained. Also, related concepts of
self-regulation were selected with the help of an
independent research assistant and an information
specialist from the library. Lastly, we searched for
articles published since January 1% 2015, so we
might have missed eligible measures not used in
recent years. Further research could be performed
in the development of a generic measure based on
the conceptual model for self-regulation.

There is a large number of measures developed in
health care to measure self-regulation or relating
concepts. Much of these measures are however
developed for use in a specific diagnostic group or
focussed on one specific topic. The present study
provides an overview of generic self-regulation mea-
sures used between 2015 and mid-2020 in a former
rehabilitation population. Development of a compre-
hensive generic measure of self-regulation could be
used to validate the conceptual model and for the
understanding of self-regulation in individuals of a
non-Dutch rehabilitation population.

Clinical messages

e Measurement of conditional and applica-
tion subthemes of self-regulation is import-
ant to optimise clinical rehabilitation
outcomes.

e Several measures were identified in this
study but none covered all subthemes of
self-regulation.

e To measure the whole construct of self-
regulation a generic measure should be
developed.
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Appendix |. Excluded measures.

Measurement instrument (Author: year) A* B° c D! E F

. The self-efficacy scale (Lorig & Ritter)**

. Chronic disease self-efficacy scale (Lorig & Ritter)?*

. Marcus self-efficacy for physical activity scale (Marcus)®

. Decision self-efficacy scale (O’Connor)?®

. Self-management of own behaviour questionnaire (Lorig & Ritter)**
. General self-efficacy item bank (PROMIS)?’

. Pearling-schooler mastery Scale (Pearling & Schooler)?®

. Disability management self-efficacy scale (Ammtman)?’

. The general competence scale (Dutch version of General SES)®®

. Self-efficacy questionnaire (Takasaki)®'

. Tennessee self-concept scale (Marsh & Richards)
. Self-regulatory efficacy scale (Davis et al.)*

. Behaviour rating of executive functions-Adults (Ciszewski et al.)*
. Sociotropy autonomy scale (Beck & Bieling)**

. Five factor self-concept questionnaire (Baer et al.)*®

. Self-developed self-determination scale (Al'zboon)*®

. Self-constructed self-efficacy questionnaire (Cooper)*®

. Self-concept scale using Roys adaption model (Azarmi & Farsi)®’

. Multidimensional health locus of control questionnaire (Wallston)
. Perceived deficits questionnaire (Takasaki)®'

. Patient competency rating scale (Kolakowsky et al.)68

. (Revised) lliness perception questionnaire (Moss-Morris)®’

. Five facet mindfulness questionnaire (Baer et al.)**

. Enfranchisement scale (Heinemann et aI.)7°

. The mastery scale (Pearlin & Schooler)*®

. The automatic regulation scale (Kroz)”'

. The rey auditory verbal learning test (Rey)’>

. The mindfulness self-efficacy scale (Cayoun)73

. Karnofsky performance status scale (Schag)®*

. Patient global impression on change (Guy)®®

VONOUTAWN —
XXXX XXX XXX
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32

Noonxwp—
XXX XXX XX

®

67

NINDNMNNNNNMNNDNNNDDND —
VWONOTULDAWDN—OV

w
o
XXXXXXXXXXXXX

31. The treatment self-regulation questionnaire (Williams et al.)®®

32. Moorong self-efficacy scale (Middleton)* X
33. The self-efficacy questionnaire of Marcus (Marcus)®® X
34. The self-regulation Inventory- Scale (Marques)®' X
35. Control preferences scale (Degner)*® X
36. The self-efficacy for symptom management scale (Cicerone & Azulay)®’ X
37. Patient competence questionnaire (Aderhold)58 X
38. Self-efficacy for functional ability scale (Liu et al.)>* X
39. I2-item Physical activity self-regulation scale (Umstattd et al.)* X
40. The health self-efficacy scale (Lee et al.)®' X
41. The index of self-regulation scale (Yeom et al.)*? X
42. The maintain function scale (Fors et al.)*3 X
43. Goal self-efficacy instrument (Karoly & Ruehlman)*' X
44, Situational self-efficacy scale (Rumrill)*? X
45, Self-developed self-determination questionnaire (Paech & Lippke)*® X
46. The perceived competence scale (Williams, Freedman & Deci)** X
47. The recovery self-efficacy scale (Luszczynska & Sutton)* X
48. Norman self-efficacy scale (Norman)* X

(Continued)
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Appendix I. (Continued)

Measurement instrument (Author: year) A* B® Cc° D! E F
49. Self-regulation questionnaire (Carey)*’ X

50. Task self-efficacy scale (Blanchard et al.)*® X

51. Patient self-efficacy questionnaire (Lim et al.)* X

52. Continuity and discontinuity of self-scale (Salander)>° X

53. Self-regulation questions (Martin-Ginis)®? X

54. Self-efficacy for rehabilitation outcome scale (Waldrop et al.)*? X

55. Boston university empowerment scale (Rogers et al.)>* X

56. Self-efficacy for performing energy conservation strategies assessment (Liepold & X

Mathiowetz)*®

57. Self-awareness of deficits interview (Malouf)” X

58. Self-regulation skills interview (Ownsworth)”> X

59. Self-efficacy for core competences (Bender et al.)”® X

60. Self-constructed scale on theory of planned behaviour (Doherty et al.)”’ X
61. Self-developed self-efficacy to guide behaviour change scale (Nessen et al.)”® X

*Category:.

"A: Duplicates. These measures turned out duplicates used under a different name.

°B: Not available (also not after request from author). These measures were mentioned throughout the studies, however the measure
was not free available to screen the items (content) of the measure.

‘C: Measuring another construct. These measures turned out to measure a construct which was not related to self-regulation: meaning
a concept which is not included in the search string.

°D: Too specific. These measures were excluded due to the fact they were not generic. This means these measures were specifically
developed and adapted to a specific diagnosis such as spinal cord injury, or the measure was focussed on one specific domain of life such
as self-regulation in physical activity.

°E: No questionnaire. These measures turned out to be an interview, not a PROM.

F Wrong inclusion. These measures had to be excluded based on the inclusion criteria in the prior phase, however they were
overlooked and excluded in this phase due to reasons such as ‘other target group’.
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