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Objective: Patient enablement reflects patient’s un-
derstanding of and coping with illness. The aim of
this study was to investigate the content validity,
construct validity, internal consistency and self-
rated change (SRC) of the Patient Enablement In-
strument (PEI) in patients with whiplash-associated
disorders, cervical radiculopathy and mixed chronic
pain treated in different settings.

Design: Psychometric analyses.

Participants: Patients with disabling non-malignant
chronic musculoskeletal pain.

Methods: Participants answered questionnaires on
disability (Neck Disability Index (NDI) or Functional
Rating Index (FRI)), anxiety/depression (Hospital
Anxiety and Depression Scale; HADS) and general
health (EuroQol; EQ-5D). Content validity, construct
validity (confirmatory factor analysis), internal con-
sistency and cut-off for SRC were investigated for
the PEI after treatment. The SRC value was the re-
ceiver operating characteristic (ROC) curve optimal
cut-off point.

Results: After treatment all items were completed
by 516 patients (mean standard deviation (SD) age
45.1 years (SD 10.1), women 75% (n=385)). The
1-factor PEI model had approximate fit to the data.
The internal consistency Cronbach’s alpha was bet-
ween 0.878 and 0.929 for the 3 groups. Correlations
between the PEI and the NDI/FRI, HADS and EQ-5D
were fair to good. The SRCROC for whiplash-asso-
ciated disorders, cervical radiculopathy and mixed
chronic pain groups was 5, 6 and 4 points in the PEI,
respectively.

Conclusion: The PEI showed fair content validity,
construct validity and internal consistency. How-
ever, the scale needs further development to impro-
ve measurement of change.
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(LAY ABSTRACT )
Patient enablement reflects patients understanding of
and coping with illness. This study investigated mea-
surement properties and minimal important change in
the Patient Enablement Instrument (PEI) in patients
with whiplash-associated disorders, cervical radiculo-
pathy and mixed chronic pain treated in different care
settings. After treatment, all items were completed by
516 patients (mean age 45.1 years (standard deviation
10.1), women 75% (n=385)). Fair measurement pro-
perties were found for the PEI for the included groups
of patients, indicating that the PEI is suitable for use in
patients with chronic musculoskeletal pain. The minimal
important change in the PEI for whiplash-associated di-
sorders, cervical radiculopathy and mixed chronic pain
groups was 5, 6 and 4 points, respectively, indicating
that a study-specific minimal important change should
be applied. However, the cale needs further develop-

@ent to improve measurement of changes. J

Patient enablement reflects the extent to which a
patient can understand and cope with his or her
illness (1, 2). The Patient Enablement Instrument (PEI)
is a validated consultation outcome measure that was
developed for use in primary care (3, 4). The instru-
ment was subsequently used in a number of studies
with different populations and settings (5-9), with
some studies reporting its validity (3—6, 10, 11) and
reliability (1, 3, 6, 10).

Outcomes after different treatment/rehabilitation
efforts, especially in chronic pain, sometimes fail to
affect traditional outcomes, such as pain and disabi-
lity. It is important to empower patients and to have
strategies to cooperate with and support patients in
order to help them regain power over their own lives,
accept their current status and future outlook, and help
them achieve better health and reach their personal
goals (12). Measuring patient enablement might be a
valuable complement to a biopsychosocial approach
in order to understand the goals of broad interventions
for patients with chronic pain. In previously published
studies we showed that patients who received specific
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intervention (see intervention description below) had
greater enablement than patients in the control group
(13, 14). This shows that enablement can mirror the
results differently from traditionally used outcome
measures. To our knowledge, no studies have investi-
gated the measurement properties of the PEI for this
group of patients.

The aim of the study was to investigate content va-
lidity, construct validity, internal consistency, and self-
rated change (SRC) for the PEI in patients with chronic
musculoskeletal pain treated in different settings. Our
hypotheses were that the PEI is unidimensional, and
that it has fair to moderate relationships with health-
related measures, such as disability, mental and general
health, and self-reported work ability.

MATERIALS AND METHODS
Design

The study included participants from 3 studies of chronic
musculoskeletal disorders: a whiplash-associated disorders
(WAD) group, a cervical radiculopathy (CR) group, and a mixed
chronic pain (MixCP) group. For the WAD and the CR studies
these were secondary analyses of multicentre, prospective, ran-
domized controlled clinical trials (Clinical Trials.gov, number
NCTO01528579 and NCT01547611, respectively) (15, 16). For
the MixCP study this was a prospective pragmatic cohort study.
All 3 groups completed questionnaires at baseline. The WAD
group completed follow-up questionnaires after a 3-month reha-
bilitation programme, the CR group 3 months after surgery, and
the MixCP group after a 68 weeks rehabilitation programme.

Participants and settings

Whiplash-associated disorders group. Participants were recrui-
ted from primary care in 6 counties between February 2011 and
May 2012. Participants were aged between 18 and 63 years, with
whiplash injury grade 2 or 3 in the preceding 6—36 months, and
had received neck-specific treatment. Detailed eligibility criteria
have been published previously (15).

Cervical radiculopathy group. Participants were recruited from
3 spinal centres and were scheduled for surgery between January
2010 and December 2014. Participants were aged between 18
and 70 years with persistent CR symptoms and verified disc
disease for at least 2 months on magnetic resonance imaging
(MRI). Detailed eligibility criteria have been published pre-
viously (16).

Mixed chronic pain group. The study included consecutive
patients aged 18—65 years with a referral for multimodal reha-
bilitation (MMR) between August 2010 and December 2012.
All participants had disabling non-malignant chronic pain with
a duration of at least 3 months that was due to musculoskeletal
disorders (MSD; according to the ICD-10 (International Clas-
sification of Diseases) plus the potential for an active change
in their lives. Participants were recruited from 6 healthcare
centres in a County Council region in south-east Sweden. All
participants were offered MMR by an interdisciplinary team.

Exclusion criteria for participants in all 3 study groups were
severe psychiatric disorders, neurological diseases, drug abuse,
or insufficient competence in the Swedish language.

www.medicaljournals.se/jrm

Intervention

Whiplash-associated disorders group. For the current study
participants who received neck-specific exercises with (NSEB)
or without (NSE) a behavioural approach (pain management
strategies and goal setting) were included (15, 17). Both groups
received information about neck anatomy and the purpose of the
exercises. The interventions lasted for 12 weeks and included
exercise guided by a physiotherapist twice a week plus home
exercises.

Cervical radiculopathy group. For the current study, the surgical
procedure included anterior cervical decompression and fusion
(ACDF) (14). Initial postoperative care at the spinal centre in-
cluded advice about posture and ergonomics, information about
movements and tasks to avoid, and mobility exercises for the
shoulders. At 6 weeks the participants had a routine visit to the
surgeon and received instructions about mobility exercises for
the neck from a physiotherapist (14).

Mixed chronic pain group. The treatment consisted of an MMR
programme based on a biopsychosocial model that considers
the individual’s somatic, psychological, environmental, and
personal characteristics. MMR included, for example, pain edu-
cation, physical exercise and cognitive behavioural therapy. The
interdisciplinary rehabilitation team included different health-
care professions, e.g. an occupational therapist, physiotherapist,
physician, psychologist, and social worker. Patient interaction
in goal-setting was encouraged. The duration of the programme
was 6—8 weeks. The treatment comprised group-based sessions
complemented by individual treatment sessions or counselling,
depending on the patient’s needs. The sessions were held once
or twice a week (range 7—-17).

Assessment

The participant-reported questionnaires cover important out-
come domains for the evaluation of chronic pain clinical trials,
as recommended by the Initiative on Methods, Measurement,
and Pain Assessment in Clinical Trials IMMPACT) (18), and
are reported in Table I.

Patient enablement: main outcome in the current study. After
the treatment period, the PEI was used to measure the patient’s
perceived change in ability to understand and cope with his or
her health issues (4). A minor change was made to the intro-
ductory statement of the original PEI to make it more relevant
to the specific study. Specifically, “As a result of your visit to
the doctor today, do you feel you are ...” was changed to “As
a result of the treatment for your problem(s), do you feel you
are ...” followed by the original 6 items (see Table V). The PEI
points for much better/much more is 2; better/more is 1; and
same, less, or not applicable is 0. Thus, the total score is between
0 and 12 (4), and was calculated only for those participants
who answered all 6 questions. A higher score indicates higher
enablement. The validity and reliability of the PEI have been
found to be acceptable (3, 4, 6, 10). The Swedish version of
the PEI shows high internal consistency and moderate to good
reliability for a single visit in primary care (19).

Perception of received care. Global perceived eftfect (GPE) was
measured with the question “Compared with before treatment,
how would you describe your complaint/problem now ...?”.
For the WAD and CR studies the answer was rated on a 6-point
scale that ranged from “complete recovery” to “much worse,”
and for the MixCP study on a 7-point scale that ranged from
“very much improved” to “very much worsened”.



JRM

JRM

JRM

Psychometric measurement of PEI in chronic musculoskeletal pain 589

Table I. Description of the background and outcome variables in the study groups

WAD CR MixCP
Baseline characteristics
Age, years v v v
Sex, men/women v v v
Body mass index (BMI): normal weight, BMI< 25; overweight, BMI 25> BMI< 30; obese, BMI > 30. v v v
Country of origin: Sweden; other Scandinavian; non-Scandinavian v v
Living conditions: living alone; living with others (e.g. with wife/husband, children, parents, or other adults) v v v
Education: compulsory; high school; university/college; other v v
Working status: (self-)employed/student, part- or full time; Unemployed; Other v v v
Sick leave, No/Yes v v v
Worries about finances (4-point scale): often/quite often; seldom/not at all worried v v
Expectations for treatment (4-point scale): full recovery/some improvement; some relief/no expectations at all v v v
Probability of working within 6 months (7-point scale), dichotomized into: very large/large vs moderate to very small. v v v
Outcome measures
Disability
Neck Disability Index (NDI) (34). 10 items, each item was scored from 0 (no activity limitations) to 5 (major activity v v
limitations). Transformed into 0-100%; 0%=no disability.
Functional Rating Index (FRI) (35). 10 items, each item was scored from 0 (no activity limitations) to 4 (major activity v
limitations). Transformed into 0-100%; 0%=no disability.
Mental health
Pain Catastrophizing Scale (PCS) (36). Contains 13 items on 5-point scale (0 (not at all) to 4 (always); higher scores indicate v
higher catastrophizing.
Self-Efficacy Scale (SES) (37). Contains 20 items on 0-10 point scale (0=not confident at all, to 10=very confident to perform v v
different activities) and generates a total score from 0-200. (baseline)
Coping Strategies Questionnaire (38). The catastrophizing subscale comprises 6 items that describe catastrophic thoughts. v
Total score 0-36, higher score signifies higher level of catastrophizing.
Hospital Anxiety and Depression Scale (HADS) [29, 30, 31]. 7 items for anxiety (HAD-A), 7 items for depression (HAD-D). v v
Subscale scores range from 0 to 21: 0-7: non-case; 8-10 indicates a possible case; 11 or more indicates a definite case. (baseline)
Health-Related Quality of Life (HRQoL)
European Quality of Life instrument (EQ-5D) [32, 33], consists of 2 parts: 4 v v
1) The EQ-5D (3-L) contains 5 dimensions: mobility, self-care, usual activities, pain/discomfort, and anxiety/depression.
Each dimension has 3 levels: no problems, some problems, and extreme problems. The answers on the 5 dimensions are
converted into a single EQ-5D index ranging from —0.594 to 1, where 1 indicates optimal health.
2) The EQ VAS records the respondent’s self-rated health on a vertical visual analogue scale that ranges from 0 ("worst
possible health state”) to 100 ("best possible health state”).
Self-reported current work ability was measured using the wording, v v v

"Current work ability compared with best,” from the Work Ability Index (WAI) (39, 40). Score: 0 (completely unable to work)

to 10 (best work ability).

WAD: whiplash-associated disorders; CR: cervical radiculopathy; MixCP: mixed chronic pain.

Ethics

The ethics committee at the Faculty of Health Sciences at Lin-
koping University, Linkoping in Sweden approved the WAD
study (Dnr 2010/1888-31 and 2011/262-32) (15) and the CR
study (Dnr-M126-08 and M 126-08 T99-09) (16). For the MixCP
study the patients received treatment as usual and completed
routine questionnaires for MMR. The questionnaires formed the
basis for the Swedish Quality Registry for Pain rehabilitation
in primary care (SQRP), which today is part of routine care in
39 rehabilitation/primary care clinics in Sweden. SQRP data is
stored with the approval of the National Swedish Data Inspec-
tion Agency (permission number 1580-97). The study followed
the ethical principles of the Declaration of Helsinki and Swedish
law regarding the use of personal information (20, 21). Local
health authorities approved the study design and protocol.

In all studies the participants were free to leave the study wit-
hout explanation with no negative consequences on future tre-
atment. Personal participant details were rendered anonymous
before data-entry. There were no commercial interests connected
to the studies. Informed written consent was obtained from all
participants included in the studies.

Statistical analysis

Power calculation in the WAD (15) and CR (16) studies was
performed for the original RCT studies to detect significant
effects between treatments. In the current study the number

of participants was higher than the proposed minimum requi-
rements of 5 participants per included item to perform factor
analysis (22) and sufficient to perform all comparisons

The Student’s t-test, y* test, and Fisher’s exact test were
used for within-group and between-group comparisons, as
appropriate. Some important psychometric properties of PEI
were investigated.

Content validity was investigated using the proportion of
participants that had missing responses (23), and that gave
“not applicable” responses based on the assumption that they
perceived these items/questions not to be relevant (19). Differ-
ences were analysed with the 2 test.

Using MPlus version 8 (MPlus, Muthén & Muthén, Los
Angeles, CA, USA), a confirmatory factor analysis (CFA) was
conducted to test the one-factor measurement model of the
6-item PEI. Because of the Likert-type scale, where response
categories range from “much better/much more” to “no change”
the data were treated as ordered categorical when the model
parameters were estimated in MPlus. The CFA was assessed for
exact fit with the means and variance-adjusted weighted least
squares (WLSMV) y? and approximate fit with standardized
root mean square residual (SRMR) according to the guidelines
set out in 2018 by Asparouhov & Muthén (24). Specifically,
exact fit was concluded if the 2 was not significant (p>0.05).
Otherwise approximate fit was concluded if the y* test rejects the
model (p<0.05), but SRMR <0.08 and standardized residuals
were small (r_[<0.10 (25)).

J Rehabil Med 51, 2019
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Cronbach’s alpha (26) was used to measure the internal
consistency or internal reliability of the PEIL If 3 studies show
Cronbach’s alphas between 0.85 and 0.90 this indicates strong
evidence for good internal consistency (27).

The relationships between the PEI and other measures were
investigated with Spearman’s rank correlation (ry ), using
the following coefficients: 0—0.25 none to little; 0.25-0.50 fair;
0.50-0.75 moderate to good; >0.75 very good to excellent (28).

The SRC was estimated by a measure integrating anchor- and
distribution-based approaches. The SRC value is the optimal cut-
off point of the receiver operating characteristic curve (SRC, )
(29). The GPE, dichotomized into importantly changed (very
much or much improved) or not importantly changed (slightly
improved, unchanged, or slightly worsened), was used as the
external criterion (anchor). Six participants reported greater de-
terioration, and were excluded from further analyses, since this
number was too small to determine the SRC for deterioration. The
Spearman’s correlation (ry ) between the GPE and PEI was
used to examine whether the anchor was adequate; a correlation
coefficient of at least 0.5 has been recommended (27).

The distribution of the PEI for participants who were im-
portantly improved or not (anchor) was described. The sensitivity
and specificity were calculated to determine the ROC cut-off point
for each PEI score. To construct the ROC curve, the combination
of sensitivity and 1-specificity was plotted for each PEI score.
The SRC,,., defined as the optimal cut-off point, is found on the
ROC curve where the sum of the percentages of misclassified
participants is lowest (29). Furthermore, positive predictive value
(PPV) estimates the proportion of participants who actually had
a high PEI score from the total number of participants classified
as importantly improved. The negative predictive value (NPV)
estimates the proportion of participants that actually had a low
PEI score from the total number of participants that were not
improved. Values of PPV and NPV that are close 1.00 suggest a
higher probability of correctly classifying participants into im-
proved/not improved. Statistical analyses were conducted using
IBM SPSS, version 23. The level of significance was set at 0.05.
No imputation for missing values was performed.

RESULTS
Participant characteristics

A total of 738 participants answered the questionnaire
at the start of the treatment (not shown in Table II). A
total of 159 subjects did not answer the questionnaire
after treatment (WAD study n=16, CR study n=25,
MixCP study n=118, of whom 30 did not complete
the treatment, and for 88 participants the reason for
non-completion was unknown).

Actotal of 579 participants answered the questionnaires
after treatment and 516 participants completed the Neck
Disability Index/Functional Rating Index (NDI/FRI), the
GPE item “Compared with before treatment, how would
you describe your problems now?”, and all items of the
PEI after treatment (Table IT). Completers were less often
living alone than non-completers (n=108 (20.9%) vs
n=63 (28.9%), respectively, p=0.020). Completers were
less often worried about their finances than non-comple-
ters (n=217 (54.8%) vs n=114 (65.9%), respectively,
p=0.014). Otherwise there were no significant differences
between the groups in participant characteristics (Table
1I). Completers had lower EuroQol visual analogue scale
(EQ-VAS) scores than non-completers (mean (SD) 47.6
(21.0) vs 54.9 (20.9), respectively, p=0.014). There were
no significant differences between the groups regarding
self-reported NDI/FRI, EQ-5D index, Anxiety and
Depression (Hospital Anxiety and Depression Scale;
HADS), and current work ability.

For the participants who completed the NDI/FRI, the
GPE, and all items of the PEI after treatment (Table
II), the mean (SD) age was 45.1 (10.1) years, and 385

Table II. Baseline characteristics of the participants who completed the Neck Disability Index (NDI) or Functional Rating Index (FRI),
the Global Perceived Effect (GPE), and all items of the Patient Enablement Instrument (PEI) after treatment

All (n=516) WAD (n=116) CR (n=115) MixCP (n=285)
n (%) n (%) n (%) n (%)

Age, years, mean (SD) 45.1 (10.1) 39.8 (11.2) 48.9 (7.4) 45.7 (9.8)
Sex, women 385 (74.6) 81 (69.8) 67 (58.3) 237 (83.2)
BMI

Overweight 192 (38.6) 41 (36.0) 54 (47.8) 97 (35.9)

Obese 126 (25.4) 22 (19.3) 23 (20.4) 81 (30.0)
Country of origin

Sweden - 105 (91.3) - 204 (73.6)

Other Scandinavian - 5(4.3) - 4(1.4)

Non-Scandinavian - 5 (4.3) - 69 (24.9)
Living alone 108 (20.9) 26 (22.4) 24 (20.9) 58 (20.4)
Education

Compulsory - 7 (6.1) - 66 (23.3)

High school - 61 (53.0) - 162 (57.2)

University/college - 41 (35.7) - 55 (19.4)

Other - 6 (5.2) - -
Working status

(Self-) employed/student, part- or full time 379 (73.9) 108 (93.1) 93 (81.6) 178 (62.9)

Unemployed 86 (16.8) 5(4.3) 7 (6.1) 74 (26.1)

Other 48 (9.4) 3(2.6) 14 (12.3) 31 (11.0)
Sick leave (yes) n=116, 109, 283 239 (47.0) 13 (12.9) 63 (57.8) 169 (59.7)
Worries about finances often/quite often 217 (54.8) 36 (31.9) - 181 (64.0)
Expectations for treatment: full recovery/some improvement 356 (69.8) 83 (72.2) 109 (95.6) 164 (58.4)
Probability of working within 6 months: very large or large, n=-, 102, 163 208 (57.1) - 91 (89.2) 117 (45.7)

Data are reported as numbers (percentages) unless stated otherwise.

WAD: whiplash-associated disorders; CR: cervical radiculopathy; MixCP: mixed chronic pain; SD: standard deviation; BMI: body mass index.
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Table III. Change and outcome after treatment in self-reported health, work ability and Patient Enablement Instrument (PEI) in the
participants who completed the Neck Disability Index (NDI) or Functional Rating Index (FRI), the Global Perceived Effect (GPE), and all

items of the PEI after treatment

All WAD CR MixCP
Mean (SD) Mean (SD) Mean (SD) Mean (SD)
Disability
NDI or FRI baseline (1) - 32.3(12.9) 41.8 (14.4) 62.9 (17.6)
NDI or FRI after treatment (2) - 27.4 (15.3) 28.3 (16.4) 59.5(21.1)
NDI or FRI change (1-2) - -4.9 (10.6) -13.5 (16.3) -3.5(15.7)
Mental health

Anxiety (HADS) baseline - 6.9 (4.6) - 10.1 (5.0)
Anxiety (HADS) after treatment - - - 9.1 (5.0)
Anxiety (HADS) change (1-2) - - - -0.9 (3.2)
Depression (HADS) baseline (1) - 4.9 (4.1) - 7.7 (4.3)
Depression (HADS) after treatment (2) - - - 6.7 (4.2)
Depression (HADS) change (1-2) - - - -1.0 (3.1)
PCS baseline (1) - 18.4 (11.1) - -
PCS after treatment (2) - 14.3 (11.2) - -
PCS change (1-2) - -4.1(9.3) - -
SES baseline (1) - 153 (33) 129 (37) -
SES after treatment (2) - 160 (35) - -
SES change (1-2) - 8 (25) - -
CSQ Catastrophising thoughts baseline (1) - - 14.6 (7.9) -
CSQ Catastrophising thoughts after treatment (2) - - 8.3 (7.6) -
CSQ Catastrophising thoughts change (1-2) - - 6.3 (9.0) -

Health

EQ-5D Index baseline (1)

EQ-5D Index after treatment (2)

EQ-5D Index change (1-2)

EQ VAS baseline (1)

EQ VAS after treatment (2)

EQ VAS change (1-2)
Self-reported current work ability at baseline (1)
Self-reported current work ability after treatment (2)
Self-reported current work ability change (1-2)

0.365 (0.340)
0.486 (0.337)
0.121 (0.284)

0.595 (0.267)
0.681 (0.225)
0.088 (0.237)

0.412 (0.306)
0.647 (0.254)
0.234 (0.327)

0.252 (0.327)
0.344 (0.336)
0.092 (0.274)

48 (21) 62 (18) 47 (21) 42 (19)
57 (23) 67 (19) 69 (21) 48 (21)
9 (223 5.3 (20) 21 (27) 6 (18)
4.4 (2.8) 7.0 (2.1) 4.0 (2.8) 3.6 (2.5)
- 7.3 (2.0) - 4.2 (2.5)
- 0.3 (1.8) - 0.6 (1.9)

NDI: 0-100%, FRI: 0-100%, higher value indicates higher disability. WAD: whiplash-associated disorders; CR: cervical radiculopathy; MixCP: mixed chronic
pain; HADS: Hospital Anxiety and Depression Scale; PCS: Pain Catastrophizing Scale; SES: Self-Efficacy Scale; CSQ: Coping Strategies Questionnaire; EQ-5D:
European Quality of Life 5 Dimensions; VAS: visual analogue scale; SD: standard deviation.

(74.6%) were women. Fifty-five percent of subjects
were often or quite often worried about their financial
situation, and 49% were on sick leave. Of the partici-
pants, 62% reported a small to large improvement in
their problems after treatment, 30% reported that their
condition had not changed, and 8% reported that they
had more problems than before treatment.

The participants improved significantly between
baseline vs after treatment in function (FRI), anxiety
and depression (HADS), general health (EQ-5D Index
and VAS) and self-reported work ability (Table 111, all
»<0.001). For the WAD, CR and MixCP groups the
median PEI was 4, 6 and 3, respectively.

Patient Enablement Instrument

Content validity. Most participants did not use the re-
sponse “not applicable”. For all participants, between
5 and 22 (0.9-3.8%) gave a “not applicable” response
to at least 1 of the 6 PEI questions. The question most
commonly characterized as being not applicable was
“able to keep yourself healthy” (Table V).

For all participants, 6.9% (n=40/579) did not answer
at least one of the 6 PEI questions, and question 4 “able
to keep yourself healthy” had the highest percentage of
missing answers (4.7%, n=27, Table IV). The highest
and lowest missing values were found in question

Table IV. Number of respondents (percentage) in the different studies after treatment who said the Patient Enablement Instrument

(PEI) questions were not applicable and missing values

All n=579 WAD n=131 CR n=137 MixCP n=311

Not applicable Missing Not applicable Missing Not applicable Missing Not applicable Missing

n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%)
Able to cope with life 6 (1.0) 22(3.8) 4 (3.1) 5 (3.8) 7 (5.1) 7(5.1)  2(0.6) 10 (3.2)
Able to understand your illness 10 (1.7) 26 (4.5) 2 (1.5) 7 (5.3) 5(3.6) 11 (8.0)  3(1.0) 8 (2.6)
Able to cope with your illness 8 (1.4) 21 (3.6) 1(0.8) 7 (5.3) 6 (4.4) 6 (4.4) 1(0.3) 8 (2.6)
Able to keep yourself healthy 22 (3.8) 27 (4.7) 5(3.8) 7 (5.3) 9 (6.6) 10 (7.3) 8 (2.6) 10 (3.2)
Confident about your health 5 (0.9) 21(3.6) 1(0.8) 8 (6.3) 0(0.0) 6(4.4) 4(1.3) 7 (2.3)
Able to help yourself 9 (1.6) 23(4.0) 1(0.8) 8 (6.3) 5(3.6) 9(6.6)  3(1.0) 6 (1.9)

WAD: whiplash-associated disorders; CR: cervical radiculopathy; MixCP: mixed chronic pain.
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Table V. Confirmatory factor analysis, including all items of the
Patient Enablement Instrument (PEI) for all groups

All WAD  CR MixCP
(n=516) (n1=116) (n=115) (n=285)
Factor 1 Factor 1 Factor 1 Factor 1

2 test of model fit 64.309 16.856 42.002 37.057
Degrees of freedom (df) 9) 9) 9) 9)
p-value <0.001 0.051 <0.001 <0.001

SRMR 0.027 0.031 0.038 0.038

Residual correlations <0.1 <0.1° <0.1 <0.1°

Standardized factor loadings

PEI1, able to cope with life 0.870 0.813 0.889 0.892

PEI2, able to understand yourillness 0.788 0.706 0.855 0.752
PEI3, able to cope with your illness 0.916 0.924 0.932 0.879
PEI4, able to keep yourself healthy 0.880 0.804 0.905 0.891
PEI5, confident about your health 0.895 0.907 0.927 0.821
PEI6, able to help yourself 0.882 0.927 0.907 0.882

@Residual correlation PEI2 - PEI4=0.128, bresidual correlation PEI3 - PEI5 =0.100.
WAD: whiplash-associated disorders; CR: cervical radiculopathy; MixCP: mixed
chronic pain; SRMR: standardized root mean square residual.

2 “able to understand your illness” (CR group, 8%,
n=11) and question 6 “able to help yourself” (MixCP
group, 1.9%, n=06), respectively.

Construct validity. Results showed the 1-factor PEI
model had approximate fit to the data for all 4 groups,

with (all) ¥* (9)=64.309, p<0.001, SRMR=0.027,
(WAD) %% (9)=16.856, p=0.051, SRMR =0.031, (CR)
¥*(9)=42.002, p<0.001, SRMR =0.038, and (MixCP)
v (9)=37.057, p<0.001, SRMR =0.038, respectively
(Table V). Furthermore, all standardized residual cor-
relations were small (<0.10). However, in the WAD
group 1 residual correlation was at 0.12 and in the
MixCP group 1 residual correlation was at 0.10, but
can be considered small. Standardized factor pattern
loadings ranged from 0.706 to 0.932.

Internal consistency. For all participants the PEI
(n=516) had a Cronbach’s alpha of 0.907. In the WAD,
the CR and the MixCP group the Cronbach’s alpha was
0.890, 0.929 and 0.878, respectively.

Correlations between Patient Enablement
Instrument and other measures

For all participants the correlations between PEI score
and health (EQ-5D Index and EQ VAS) after treatment
were moderate (rg =0.507-0.581, Table VI). For the
CR group the correlation between the PEI score and

Table VI. Correlations between the Patient Enablement Instrument (PEI) score after treatment with self-reported health after treatment

and changes from baseline to after treatment

Patient Enablement Instrument

All (n=485-504)

WAD (n=113-116) CR (n=108-115)  MixCP (n=262-276)

Variables Mo p-value g p-value  rg p-value g p-value
Baseline
Age, years 0.037 0.413 0.126 0.177 -0.082 0.383 0.016 0.795
Sex (men, women) -0.012 0.790 0.108 0.247 0.035 0.712 0.090 0.135
BMI -0.070 0.790 0.035 0.713 -0.162 0.087 -0.054 0.382
Country of birth (Sweden, Scandinavian country outside Sweden,
non-Scandinavian country) - 0.069 0.464 - - -0.103 0.090
Level of education (Compulsory, High school, University/college) - - 0.039 0.690 - - 0.099 0.100
Living alone (yes, no) -0.022 0.627 -0.172 0.064 -0.053 0.574 0.062 0.304
Disability (NDI or FRI)
After treatment - -0.387 <0.001 -0.579 <0.001 -0.383 <0.001
Change from baseline to after treatment - -0.452 <0.001 -0.554 <0.001 -0.274 <0.001
Anxiety (HADS)
After treatment - - - - - -0.276 <0.001
Change from baseline to after treatment - - - - - -0.286 <0.001
Depression (HADS)
After treatment - - - - - -0.335 <0.001
Change from baseline to after treatment - - - - - -0.293 <0.001
PCs
After treatment - -0.332 <0.001 - - - -
Change from baseline to after treatment - -0.353 <0.001 - - - -
SES
After treatment - 0.250 0.008 - - - -
Change from baseline to after treatment - 0.260 0.005 - - - -
CSQ Catastrophizing
After treatment - - - 0.552 <0.001 - -
Change from baseline to after treatment - - - 0.388 <0.001 - -
EQ-5D index
After treatment 0.505 <0.001 0.252 0.007 0.543 <0.001 0.432 <0.001
Change from baseline to after treatment -0.248 <0.001 0.137 0.065 0.209 0.030 0.200 0.001
EQ VAS
After treatment 0.576 <0.001 0.403 <0.001 0.618 <0.001 0.530 <0.001
Change from baseline to after treatment 0.490 <0.001 0.297 0.001 0.494 <0.001 0.384 <0.001
Self-reported current work ability
After treatment (n=103, 275) - 0.201 0.040 - - 0.356 <0.001
Change from baseline to after Treatment (n=93; 273) - 0.201 0.053 - - 0.167 0.006

WAD: whiplash-associated disorders; CR: cervical radiculopathy; MixCP: mixed chronic pain; NDI: Neck Disability Index; FRI: Functional Rating Index; HADS:
Hospital Anxiety and Depression Scale; EQ-5D: European Quality of Life-5 Dimensions; VAS: visual analogue scale; rSp: Spearman’s rho.
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Table VII. Patient Enablement Instrument (PEI) median and interquartile range (IQR) scores of participants with chronic pain based

on their answers on the Global Perceived Effect (GPE) (anchor)

Patient Enablement Instrument

All participants WAD

CR MixCP

Global perceived effect

n=516 (%) Median (IQR) n=116 (%) Median (IQR) n=115 (%) Median (IQR)

n=285 (%) Median (IQR)

Very much improved/ Completely recovered 14 (2.7) 11 (9-12) 1(0.9) 11 (11-11) 9(7.8) 12 (9-12) 4(1.4) 9 (9-10)
Much improved 105 (20.3) 7 (6-9) 21 (18.1) 8 (6-11) 51 (44.3) 7 (6-10) 33(11.6) 6 (6-7)
Improved 200 (38.8) 4 (2-6) 55 (47.4) 5 (3-6) 44 (38.3) 4 (2-6) 101 (35.4) 4 (2-6)
Unchanged 154 (29.8) 1(0-3) 31 (26.7) 2 (1-3) 4 (3.5) 0 (0-2) 119 (41.8) 1 (0-3)
Worsened 31 (6.0) 0 (0-2) 8 (6.9) 0 (0-1) 4 (3.5) 0 (0-1) 19 (6.7) 1 (0-3)
Much worsened 10 (1.9) 0 (0-2) 0 (0.0) 3(2.6) 0 (0-0) 7 (2.5) 1 (0-3)
Very much worsened 2 (0.4) 1(0-1) 2 (0.7) 1(0-1)

IQR: interquartile range; WAD: whiplash-associated disorders; CR: cervical radiculopathy; MixCP: mixed chronic pain.

CSQ catastrophizing after treatment was moderate
(r,,=0.552). All other correlations between PEI and
self-reported measures were fair (r, =-0.250-0.380),
except for none to little correlations between PEI score
and the change between baseline and after treatment in
the EQ-5D Index and self-reported work ability. In all
groups the correlations between PEI score and socio-
demographic variables at baseline were none to little.

Self-rated change

All the 516 participants included in the factor ana-
lysis had complete data for the PEI and GPE scores.
The correlation between the PEI and GPE was good
(r5,=—0.69, p<0.001, Table VII). Ten participants re-
ported a large deterioration and 2 participants a very
large deterioration; they were excluded from further
analyses, since this number was too small to determine
the SRC for deterioration (29). For the WAD, CR and
MixCP groups the correlations between the PEI and
GPE were rsp=—0.72, —0.70 and —0.60, respectively.

The SRC, ., defined as the most optimal ROC
cut-off point, was found at a PEI score of 5 points
for all participants, and had a sensitivity of 85% and
a specificity of 82% (see Figs la—d). These findings
correspond to a misclassification of 33% of the parti-
cipants. The positive predictive value (PPV) was 59%
and the negative predictive value (NPV) was 95%. The
overall model quality was 0.87.

For the WAD group, the SRC, . was found at a PEI
score of 5 points and had a sensitivity of 96% and a
specificity of 75%, corresponding to a misclassification
of 30% of the participants. The PPV was 47% and the
NPV was 99%. The overall model quality was 0.86. For
the CR group, the SRC, | . was found at a PEI score of 6
points and had a sensitivity of 85% and a specificity of
69%. These findings correspond to a misclassification
of 43% of the participants. The PPV was 76% and the
NPV was 80%. The overall model quality was 0.79.
For the MixCP group, the SRC,, . was found at a PEI
score of 4 points and had a sensitivity of 89% and a
specificity of 77%, corresponding to a misclassification

of 32% of the participants. The PPV was 40% and the
NPV was 98%. The overall model quality was 0.86.

DISCUSSION

The results of this study suggest that the PEI demon-
strates fair measurement properties (content validity,
construct validity, and internal consistency) in parti-
cipants with chronic musculoskeletal pain treated in
different settings. Higher patient enablement scores
were related to better health after treatment and to
positive changes in health between baseline and after
treatment. The PEI may be a valid outcome measure for
use in the long-term management of participants with
chronic musculoskeletal pain, although the instrument
may need further development (see below).

Content validity of the Patient Enablement
Instrument

Only a few patients did not complete the questionnaire,
or found the PEI questions “not applicable”, suggesting
that most patients considered the questions relevant to
their condition. This contrasted with another Swedish
study in which many patients (39%) consulting a ge-
neral practitioner (GP) in primary care characterized at
least 1 of the questions as not applicable (19). A large
study performed in primary care in England (30) found
that a larger percentage of patients with longstanding
illnesses (53.6% vs 46.0%), or above-average consul-
tation rates (31.1% vs 24.8%) completed the PEI. It
is possible that patients who received an intervention
over time find the PEI questions more relevant compa-
red with those who completed the questionnaire after
consultation with a GP.

Construct validity of the Patient Enablement
Instrument

CFA showed the 1-factor PEI model had approximate
fit to the data for all 4 groups, with all SRMR values
<0.08, and standardized residual correlations were
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Fig. 1. Receiver operating characteristic (ROC) curve for different cut-off points for the Patient Enablement Instrument (PEI) in different groups.
(a) All participants, n=504, area under the curve (AUC) 0.897 (95% confidence interval (95%CI) 0.867-0.928). (b) Whiplash-associated disorders
(WAD) group (n=116), AUC 0.914 (CI 0.858-0.970). (c) Cervical radiculopathy (CR) group, n=112, AUC 0.862 (CI 0.794-0.929). (d) Mixed

chronic pain (MixCP) group, n=276, AUC 0.914 (CI 0.858-0.970).

small (<0.10, with 2 exceptions that were close to
0.10) (24). This supports the internal construct vali-
dity of the PEI. The original authors investigated the
construct validity by adding 3 items to the instrument
and found the construct validity of the original 6 items
to be satisfactory (3). To our knowledge, only 1 study,
conducted in Japanese patients with chronic illnesses,
found that the PEI consisted of 2 principal factors
(6). The first factor comprised questions 14, and the
second factor comprised questions 5 and 6. However,
other studies using factor analysis support the finding
that the PEI is unidimensional (10, 11).

Internal consistency of the Patient Enablement
Instrument

Cronbach’s alpha coefficient for the PEI varied bet-
ween 0.878 and 0.907, indicating good internal con-
sistency (27). For the original PEI, Cronbach’s alpha

www.medicaljournals.se/jrm

coefficient was 0.925, and it decreased each time an
item from 2 different satisfaction scales was added or
when any of the 6 PEI items was removed. This sug-
gests that the 6 original PEI items comprise a unified
group of questions that differ from other concepts, such
as patient satisfaction (3, 4). Other studies conducted in
primary care found Cronbach’s alpha values between
0.86 and 0.93 (2, 6, 10, 19), while studies with a PEI
that was modified to fit patients with asthma reported
values between 0.87 and 0.92 (5, 11), all within sug-
gested alpha limits (27).

Relationship between the Patient Enablement
Instrument and other measures

As hypothesized, higher PEI score showed a fair to
moderate relationship with better function and men-
tal and general health in all groups with chronic pain
after treatment (Table VI). Furthermore, a higher PEI
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score was related to a positive change in complaints
compared with baseline. Haughney et al. (5) found a
fair correlation (0.30) between higher enablement and
improvement in asthma-related quality of life after
treatment. Ozvaci¢ Adzi¢ et al. (31) found an associa-
tion between low enablement and poor self-perceived
health in patients consulting a GP. These results suggest
that a higher PEI score may be related both to better
current health and improvement in health over time.

Self-rated change

The SRC of a measure depends on several factors,
such as the patient group being studied and the method
used to calculate the measure (27). In this study the
SRC in perceived enablement for the WAD, CR and
MixCP groups were 5, 6 and 4, respectively, illustrating
that the SRC may be different for different groups. In
patients in primary care, a PEI score >6 was reported
to indicate clinically meaningful “enablement™ (32).
However, this was an arbitrary judgement by the ori-
ginal authors (3).

Although overall model quality was acceptable;
for example, in the model with all participants ap-
proximately one-third were misclassified. The GPE,
a more generic measure of health effects, correlated
moderately with the PEI, justifying its use as an anchor.
Furthermore, the PEI was correlated with change in
health and disability measures, as well as with the
GPE. The PEI had high sensitivity and specificity, but
low PPV. As the PPV depends on prevalence this may
partly have stemmed from a low proportion of patients
who improved (23.6%, n=119) compared with those
who did not (76.4%, n=385). In summary, we suggest
a study-specific self-rated important change should be
applied. Since it may not be realistic to determine the
cut-off for every new population, a score of at least 4
on the PEI is recommended for important self-rated
change in perceived enablement in patients with chro-
nic pain. However, due to participant misclassification
the instrument must be administered with caution as it
may be overly sensitive.

Strengths and weaknesses

The relatively large number of patients included from
different healthcare centres, with different chronic
musculoskeletal conditions, and treated with different
interventions, is a strength of this study, as this might
enhance the generalizability of the results. It is also a
strength to have a relatively large number of patients
in the context of the planned statistical analyses.

In the WAD and MixCP groups the proportion of
women was high, making the results less generalizable
to men. In the MixCP group a considerable number
of patients did not complete the self-reported ques-

tionnaire after the treatment period. One reason for
this was that a number of patients never finished the
treatment, either because they stopped participating
in treatment or because the rehabilitation team found
a different treatment to be more appropriate. Another
reason for this was administrative issues, since the
staff was not very experienced in administration of
the questionnaires. There were only a few differences
between those who did vs did not complete the ques-
tionnaires, which might indicate that there was no
significant selection bias. However, a better response
rate would be preferable.

The PEI measures change in enablement, which
might be considered a limitation or weakness of the
instrument. Patients with less experience and know-
ledge of their disease might be more likely to improve
in enablement (i.e. to have higher PEI scores) than
patients who have experienced problems for a longer
period of time. In addition, patients might be satisfied
with their treatment even if there was no improvement
in enablement (13). Another issue is that, since the PEI
measures change in enablement, it is not known how
“enabled” the patient actually is. Traditionally, the
measurement of, for example, the minimal important
change is based on the difference between 2 measure-
ments. It is important to mention that in this study the
self-rated change is based on 1 measurement with the
PEL It is considered important to investigate respon-
siveness as a measurement property. Responsiveness
is defined as “the ability of an instrument to detect
change over time in the construct to be measured.”
However, the PEI is aimed to measure self-rated
change; therefore, assessment of responsiveness was
judged not to be appropriate. Further development of
the instrument measuring current patient enablement
at different time-points might improve the possibility
to measure responsiveness. For this, it would also be
better to use response options with a larger range (e.g.
0-10) instead of the current limited response options
0-2, leaving little room for change.

A recent publication (33) recommends 10 criteria
for evaluating the content validity of patient-reported
outcome measures, asking about the relevance, com-
prehensiveness and comprehensibility of the items,
response options, and instructions. This paper investi-
gated only parts of these criteria. The PEI was not
originally developed for use in patients with chronic
musculoskeletal pain, and further assessment of the
content validity is recommended (27, 33).

In conclusion, the PEI showed fair content validity,
construct validity, and internal consistency in indi-
vidual patients with chronic musculoskeletal pain.
The estimated SRC values could be used to indicate
relevant changes in patient enablement in clinical
practice and to guide interpretation of the results of
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specific treatments. A study-specific self-rated im-
portant change should be applied. Further studies on
the meaning of enablement in patients with chronic
pain and construction of the PEI are recommended.

ACKNOWLEDGEMENTS

The authors would like to thank statistician Henrik Hedevik at
Linkdping University for help with the statistical analyses. The
authors also thank the clinicians working in each participating
site and the patients who gave consent for their data to be used
for research purposes.

This research did not receive any specific grant from funding
agencies in the public, commercial, or not-for-profit sectors. The
original WAD study received funding from the Swedish govern-
ment in cooperation with the Swedish Social Insurance Agency
through the REHSAM foundation, the Research Council of
Southeast Sweden, Uppsala-Orebro Regional Research Council,
Sweden, Centre for Clinical Research Sormland: Uppsala Uni-
versity, Sweden and from the County Council of Ostergétland,
Sweden. The original CR study received funding from the
Swedish Research Council, the Research Council of Southeast
Sweden, the Swedish Society of Medicine, the County Council
of Ostergotland, Sweden, and from Futurum, the Academy for
Healthcare, Jonkdping County Council, Sweden.

The authors have no conflicts of interest to declare.

REFERENCES

1. Hudon C, Fortin M, Rossignol F, Bernier S, Poitras ME.
The Patient Enablement Instrument — French version in a
family practice setting: a reliability study. BMC Fam Pract
2011; 12: 71.

2. Hudon C, St-Cyr Tribble D, Bravo G, Poitras ME. Enable-
ment in health care context: a concept analysis. J Eval
Clin Pract 2011; 17: 143-149.

3. Howie JG, Heaney D], Maxwell M. Measuring quality in ge-
neral practice. Pilot study of a needs, process and outcome
measure. Occas Pap R Coll Gen Pract 1997: i-xii, 1-32.

4. Howie JG, Heaney DJ, Maxwell M, Walker 1. A comparison
of a Patient Enablement Instrument (PEI) against two
established satisfaction scales as an outcome measure of
primary care consultations. Fam Pract 1998; 15: 165-171.

5. Haughney J, Cotton P, Rosen JP, Rosen JP, Morrison K, Price
D. The use of a modification of the Patient Enablement
Instrument in asthma. Prim Care RespirJ 2007; 16: 89-92.

6. Kurosawa S, Matsushima M, Fujinuma Y, Hayashi D, Noro
I, Kanaya T, et al. Two principal components, coping and
independence, comprise patient enablement in Japan:
cross sectional study in Tohoku area. Tohoku J Exp Med
2012; 227: 97-104.

7. MacPherson H, Mercer SW, Scullion T, Thomas KJ. Empa-
thy, enablement, and outcome: an exploratory study on
acupuncture patients’ perceptions. J Altern Complement
Med 2003; 9: 869-876.

8. Mercer SW, Reilly D, Watt GC. The importance of empathy
in the enablement of patients attending the Glasgow Ho-
moeopathic Hospital. Br J Gen Pract 2002; 52: 901-905.

9. Pawlikowska TR, Nowak PR, Szumilo-Grzesik W, Walker JJ.
Primary care reform: a pilot study to test the evaluative
potential of the Patient Enablement Instrument in Poland.
Fam Pract 2002; 19: 197-201.

10. Lam CL, Yuen NY, Mercer SW, Wong W. A pilot study on
the validity and reliability of the Patient Enablement In-
strument (PEI) in a Chinese population. Fam Pract 2010;
27: 395-403.

11. Remelhe M, Teixeira PM, Lopes I, Silva L, Correia de Sousa

www.medicaljournals.se/jrm

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

J. The modified patient enablement instrument: a Portu-
guese cross-cultural adaptation, validity and reliability
study. NPJ Prim Care Respir Med 2017; 27: 16087.
SALAR. Uppgifter och kompetensbehov vid multimodal
rehabilitering. [Tasks and skills requirements in multimodal
rehabilitation.] Stockholm: Swedish Association of Local
Authorities and Regions; 2012 (in Swedish).

Ardern CL, Peterson G, Ludvigsson ML, Peolsson A. Satis-
faction with the outcome of physical therapist-prescribed
exercise in chronic whiplash-associated disorders: secon-
dary analysis of a randomized clinical trial. J Orthop Sports
Phys Ther 2016; 46: 640-649.

Wibault J, Oberg B, Dedering A, Lofgren H, Zsigmond P,
Peolsson A. Structured postoperative physiotherapy in pa-
tients with cervical radiculopathy: 6-month outcomes of a
randomized clinical trial. J Neurosurg Spine 2018; 28: 1-9.
Peolsson A, Landen Ludvigsson M, Overmeer T, Dedering
A, Bernfort L, Johansson G, et al. Effects of neck-specific
exercise with or without a behavioural approach in addition
to prescribed physical activity for individuals with chronic
whiplash-associated disorders: a prospective randomised
study. BMC Musculoskelet Disord 2013; 14: 311.
Peolsson A, Oberg B, Wibault J, Dedering A, Zsigmond P,
Bernfort L, et al. Outcome of physiotherapy after surgery
for cervical disc disease: a prospective randomised multi-
centre trial. BMC Musculoskelet Disord 2014; 15: 34.
Ludvigsson ML, Peterson G, O’Leary S, Dedering A, Peols-
son A. The effect of neck-specific exercise with, or without
a behavioral approach, on pain, disability, and self-efficacy
in chronic whiplash-associated disorders: a randomized
clinical trial. Clin J Pain 2015; 31: 294-303.

Turk DC, Dworkin RH, Revicki D, Harding G, Burke LB,
Cella D, et al. Identifying important outcome domains for
chronic pain clinical trials: an IMMPACT survey of people
with pain. Pain 2008; 137: 276-285.

Roost M, Zielinski A, Petersson C, Strandberg EL. Reliability
and applicability of the Patient Enablement Instrument
(PEI) in a Swedish general practice setting. BMC Fam
Pract 2015; 16: 31.

Rattsnatet Notisum AB. Personuppgiftslag (1998:204)
[updated 2014-02-13]. In. Stockholm, Sweden: Reger-
ingskansliets rattsdatabaser; 1998.

World Medical Association. World Medical Association De-
claration of Helsinki: ethical principles for medical research
involving human subjects. JAMA 2013; 310: 2191-2194.
Bryant FB, Yarnold PR. Principal-components analysis and
confirmatory factor analysis. In: Grimm LG, Yarnold PR,
editors. Reading and understanding multivariate statistics.
Washington, DC: American Psychological Association;
1995, p. 99-136.

Mokkink LB, Terwee CB, Patrick DL, Alonso J, Stratford PW,
Knol DL, et al. COSMIN checklist manual. In. Amsterdam,
The Netherlands: VU University Medical Center, Depart-
ment of Epidemiology and Biostatistics, EMGO Institute
for Health and Care Research; 2012.

Asparouhov T, Muthén B. SRMR in Mplus, Technical Report.
Los Angeles: Mplus; May 2, 2018. p. 1-15 Available from:
http://www.statmodel.com/download/SRMR2.pdf.

Kline RB. Principles and practice of structural equation
modeling. 4th edn. New York: The Guilford Press; 2016.
Bland JM, Altman DG. Cronbach’s alpha. BMJ 1997; 314:
572.

de Vet HCW, Terwee CB, Mokkink LB, Knol DL. Measure-
ment in medicine a practical guide. Cambridge: Cambridge
University Press; 2011.

Dawson B, Trapp RG. Basic and clinical biostatistics. 3rd
edn. New York: Lange Medical Books-McGraw-Hill; 2001.
de Vet HC, Ostelo RW, Terwee CB, van der Roer N, Knol
DL, Beckerman H, et al. Minimally important change de-
termined by a visual method integrating an anchor-based
and a distribution-based approach. Qual Life Res 2007;
16: 131-142.

Mead N, Bower P, Roland M. Factors associated with



JRM

JRM

JRM

31.

32.

33.

34.

35.

Psychometric measurement of PEI in chronic musculoskeletal pain 597

enablement in general practice: cross-sectional study
using routinely-collected data. Br J Gen Pract 2008; 58:
346-352.

Ozvacic Adzic Z, Katic M, Kern ], Lazic D, Cerovecki Nekic
V, Soldo D. Patient, physician, and practice characteris-
tics related to patient enablement in general practice in
Croatia: cross-sectional survey study. Croat Med J 2008;
49: 813-823.

Howie ]G, Heaney D], Maxwell M. Care of patients with
selected health problems in fundholding practices in Scot-
land in 1990 and 1992: needs, process and outcome. Br
J Gen Pract 1995; 45: 121-126.

Terwee CB, Prinsen CAC, Chiarotto A, Westerman MJ, Patrick
DL, Alonso J, et al. COSMIN methodology for evaluating the
content validity of patient-reported outcome measures: a
Delphi study. Qual Life Res 2018; 27: 1159-1170.
Vernon H. The Neck Disability Index: state-of-the-art,
1991-2008. J Manipulative Physiol Ther 2008; 31:
491-502.

Feise RJ, Menke JM. Functional Rating Index: literature

36.

37.

38.

39.

40.

review. Med Sci Monit 2010; 16: 25-36.

Osman A, Barrios FX, Gutierrez PM, Kopper BA, Merrifield
T, Grittmann L. The Pain Catastrophizing Scale: further
psychometric evaluation with adult samples. J Behav Med
2000; 23: 351-365.

Altmaier EM, Russell DW, Kao CF, Lehmann TR, Weinstein
JN. Role of self-efficacy in rehabilitation outcome among
chronic low back pain patients. J Counsel Psychol 1993;
40: 335-339.

Rosenstiel AK, Keefe FJ. The use of coping strategies in
chronic low back pain patients: relationship to patient cha-
racteristics and current adjustment. Pain 1983; 17: 33-44.
Ahlstrom L, Grimby-Ekman A, Hagberg M, Dellve L. The
Work Ability Index and single-item question: associations
with sick leave, symptoms, and health - a prospective
study of women on long-term sick leave. Scand J Work
Environ Health 2010; 36: 404-412.

Tuomi K, Ilmarinen J, Jahkola A, Katajarinne L, Tulkki A.
Work Ability Index. Helsinki: Institutet for arbetshygien;
1994.

J Rehabil Med 51, 2019



