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Abstract

Objectives: To identify measures of adherence to nonpharmacologic self-management treatments for chronic musculoskeletal (MSK) pop-

ulations; and to report on the measurement properties of identified measures.

Data Sources: Five databases were searched for all study types that included a chronic MSK population, unsupervised intervention, and measure

of adherence.

Study Selection: Two independent researchers reviewed all titles for inclusion using the following criteria: adult (>18y) participants with a

chronic MSK condition; intervention, including an unsupervised self-management component; and measure of adherence to the unsupervised self-

management component.

Data Extraction: Descriptive data regarding populations, unsupervised components, and measures of unsupervised adherence (items, response

options) were collected from each study by 1 researcher and checked by a second for accuracy.

Data Synthesis: No named or referenced adherence measurement tools were found, but a total of 47 self-invented measures were identified. No

measure was used in more than a single study. Methods could be grouped into the following: home diaries (nZ31), multi-item questionnaires

(nZ11), and single-item questionnaires (nZ7). All measures varied in type of information requested and scoring method. The lack of established

tools precluded quality assessment of the measurement properties using COnsensus-based Standards for the selection of health Measurement

INstruments methodology.

Conclusions: Despite the importance of adherence to self-management interventions, measurement appears to be conducted on an ad hoc basis. It

is clear that there is no consistency among adherence measurement tools and that the construct is ill-defined. This study alerts the research

community to the gap in measuring adherence to self-care in a rigorous and reproducible manner. Therefore, we need to address this gap by using

credible methods (eg, COnsensus-based Standards for the selection of health Measurement INstruments guidelines) to develop and evaluate an

appropriate measure of adherence for self-management.
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Improving patient adherence to self-management treatment advice
for chronic musculoskeletal (MSK) conditions has been identified
as a research priority by the World Health Organization (WHO).1
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The WHO defines adherence as “the extent to which a person’s
behaviour (taking medication, following a diet or exercise plan,
and/or executing lifestyle change), corresponds with recommen-
dations from a health care professional.”1(p3) Following this defi-
nition, measurement of adherence will vary depending on the
nature of the treatment recommendations from the health care
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Adherence to nonpharmacologic advice 553
professional (HCP). For example, in situations in which the
treatment recommendations involve only attending a supervised
session (eg, supervised exercise class), measuring attendance to
the session may be a sufficient assessment of adherence. However,
in instances in which treatment recommendations involve unsu-
pervised patient activities (eg, completing a home-based exercise
program, following a meal plan, taking medication[s], performing
activities of daily living, adopting postural advice or other
behavioral changes), an assessment of the patient’s unsupervised
completion of these behaviors would be required. The latter sit-
uation more closely represents the circumstances relevant to self-
management and forms the basis for the adherence measures
investigated in this study.

Self-management typically involves providing a patient with
advice and strategies to be followed independently on a long-term
basis to manage their condition.2 For patients with chronic MSK
pain (eg, osteoarthritis, chronic low back pain), self-management
can include both pharmacologic strategies (eg, use of medications
for pain management and inflammation) and nonpharmacologic
strategies (eg, advice to avoid bed rest, continue activities of daily
living, education/postural advice for common activities, adopting
a regular exercise regimen).3,4

Patients often have trouble following self-management advice
that promotes lifestyle behavior changes (eg, changes in diet or
physical activity),5,6 and research has focused on finding ways to
improve adherence to these types of activities for patients with
chronic MSK pain. To date, little research has examined the extent
to which self-management adherence has been accurately
assessed. For example, the authors of a recent systematic review of
interventions specifically aimed at improving adherence to exer-
cise in patients with chronic MSK conditions7 noted that the lack
of a standardized and valid measurement tool to quantify adher-
ence undermined investigations of effectiveness. This example
may be illustrative of the need for research regarding how
adherence to self-management interventions is measured and the
adequacy of available measurement tools; however, a systematic
overview is lacking.

Therefore, the primary aim of this study was to identify all
measures of adherence to self-management treatments for chronic
MSK conditions. The secondary aim was to report on the mea-
surement properties of the identified measurement tools (eg,
reproducibility, validity, responsiveness) and provide recommen-
dations on the most appropriate measurement tool of adherence to
be used in future research.

Methods

Data sources and searches

A search of 5 electronic databases (Cumulative Index to Nursing
and Allied Health Literature, SPORTDiscus, PsycINFO, MED-
LINE, Cochrane Central Register of Controlled Trials) was per-
formed to identify all articles from the databases’ inception to
June 2012 that related to adherence to active nonpharmacologic
List of abbreviations:

COSMIN COnsensus-based Standards for the selection of health

Measurement INstruments

HCP health care professional

MSK musculoskeletal

WHO World Health Organization
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self-management interventions in patients with MSK pain. A list
of the search terms for each database can be found in appendix 1.
Citation tracking was performed by manually screening reference
lists of included trials and related systematic reviews to identify
any studies that may have been missed from the electronic data-
base search.

Study selection

From the identified articles, original studies were included if
they satisfied the following predefined inclusion criteria: pa-
tients had a primary complaint of MSK pain (>3mo), study
participants were >18 years, the intervention included an un-
supervised active self-management component, and the article
reported a measure of adherence to the unsupervised component
of the intervention.

In this review, self-management is defined as follows: all
nonpharmacologic strategies (which includes following advice to
complete an exercise regimen, increase physical activity, change
diet, perform activities of daily living, use postural advice during
activities, avoid rest, practice relaxation, and other self-
management strategies, such as heat/cold or transcutaneous
electrical nerve stimulation machine) that are to be carried out
in an unsupervised setting. Therefore, trials in which the only
self-management strategy was medication use were excluded
during the screening process. An active self-management
intervention was defined as one which required the patient to
carry out active nonpharmacologic treatment recommendations
in an unsupervised setting. In multiarm trials, an active inter-
vention was required in at least 1 arm to be considered relevant
for this review.

A distinction was made between studies that recorded physical
activity as a measure of outcome and those that captured these
data only to measure adherence to treatment advice. Only studies
that explicitly stated that they were measuring adherence were
included; studies that recorded exercise performance as an
outcome measure were excluded from this review. There was no
limitation in terms of study design.

To determine eligibility, each title/abstract was screened
independently by 2 authors (A.M.H., S.J.K., or G.K.) for popu-
lation, intervention, and outcome inclusion criteria. After this
process, each full-text article was then independently screened by
2 of the authors (A.M.H, S.J.K., G.K., K.H., or M.H.) to determine
final inclusion in the review. Only studies published in peer-
reviewed literature were included. Studies were included if written
in English or if an appropriate translation was possible (ie, we
were able to obtain translations for German, French, and Dutch
studies). When relevant systematic reviews were located, the
original studies were screened for eligibility and included as
appropriate.

Data extraction

Data were extracted from included studies using a standardized
data extraction form. Extracted data included descriptive data
regarding populations, interventions, unsupervised intervention
components, measures of unsupervised adherence, and scoring of
adherence measures. Any disagreements regarding data extraction
were resolved by consensus and arbitration by a third review
author (D.A.H.), if necessary. A third review author was not
required for the data extraction process because consensus was
reached for all articles.

http://www.archives-pmr.org
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Data synthesis

To summarize the findings, all studies were grouped according to
the type of adherence measure used. For each adherence mea-
surement tool, a description was reported based on the following
information: questions asked, rater, scoring method, and clini-
metric properties.

Measurement properties
A second search was used to locate studies investigating the
measurement properties of any identified adherence measure
in this study. Assessment of measurement properties followed
the format recommended by the COnsensus-based Standards
for the selection of health Measurement INstruments (COS-
MIN) collaboration.8 The COSMIN approach involves
extracting data on the following measurement properties: in-
ternal consistency, reliability, measurement error, content
validity, construct validity, criterion validity, and responsive-
ness. For each property, the COSMIN checklist provides 4 to
18 items to assess adequacy. The methodologic quality of
each property is considered excellent if all items pertaining to
that property are judged to be adequate, representing the ideal
situation. Subsequently, the COSMIN checklist provides a 4-
point rating scale to classify each assessment of a measure-
ment property as excellent, good, fair, or poor. Excellent
quality indicates that all relevant COSMIN items are scored
as adequate; good quality indicates that some items were not
explicitly reported but could be assumed to be adequate; fair
quality indicates that testing of that measurement property
could have been flawed or obtained in a moderate sample
size; and poor quality indicates that reported results of the
measurement property cannot be trusted because of major
flaws in the testing process.8 The specific items and criteria
for rating each property are described in the COSMIN
checklist.8

Results

A total of 4400 unique titles were identified using multiple data-
bases and citation tracking. Titles were merged in EndNote XI,a

and sources included books, theses, abstracts, conference pro-
ceedings, and journal articles. After the screening process, a total
of 47 articles met the inclusion criteria and were included in the
review (fig 1).9-54

Summary of findings

No named or referenced adherence measures were found, but a
total of 47 self-invented measures were identified. No measure
was used in more than a single study. Methods could be grouped
as follows: home diaries (nZ31), multi-item questionnaires
(nZ11), and single-item questionnaires (nZ1). All measures
varied in terms of the type of information requested and scoring
method. The lack of established tools precluded the ability to
assess the quality of the measurement properties using the COS-
MIN methodology.

Adherence measurement tools for unsupervised
treatment advice

Of the 47 included studies, 31 (66%) used a home diary, and 18
(38%) used a questionnaire to assess adherence. Of the 18 ques-
tionnaires used, 7 were single-item and 11 were multi-
item measures.
Home diary

The home diaries were similar among all 319-39 studies in terms of
completion method; all home diaries were patient completed and
involved recording the amount of home practice completed with
respect to the recommended treatment advice. Home diaries
differed in terms of the scoring method reported; 18 measures
reported only the volume of activity completed,16-26,30-31,33,35-37

whereas 10 reported the volume as a proportion of what was
recommended.9-15,34,38-39 The scoring method was unclear in 3 of
the measures28,29,32 (table 1).

Questionnaire: single-item measures

Of the 47 studies, 7 (15%) included a single-item measure to
assess adherence. Most of the measures were assessed by the
patient (nZ5),40,42-45 1 was assessed solely by a family member,41

and 1 was assessed solely by the treating therapist.28 In 1 study the
single-item measure was assessed by both the therapist and pa-
tient.42 Five of the studies asked about performance of a home
exercise program,28,40,41,43,45 1 asked about performance of
behavioral advice,44 and 1asked about satisfaction with perfor-
mance of the program.45 Response types were ordinal in 3
studies,28,42,43 dichotomous in 2 studies,44,45 continuous in 1
study,40 and unreported in 1 study.41 Scores on 2 of the ordinal
scales were dichotomized for reporting adherence (table 2).

Questionnaire: multi-item measures

Of the 47 studies, 11 studies18,46-54 (23%) included a multi-item
measure to assess adherence (table 3). Similar to the single-item
measures, the multi-item questions recorded performance of ex-
ercises (nZ5),13,18,49,50,52 behavioral advice (nZ2),46,48 or both
(nZ4).47,51,53,54 The response type varied between studies and
in some cases (nZ3)46,48,53 varied between items in the same
study. The response types included continuous, ordinal, and
dichotomous answer options. Seven of the multi-item measures
combined the scores of the items to provide either a total score
(nZ5)18,48,50,52,54 or subscale scores (nZ2).46,51

Measurement properties

Interestingly, none of the 47 included studies used a named
measurement tool to assess adherence (ie, a tool that had previ-
ously been developed or used in another study to measure
adherence or assessed with respect to its measurement properties).
Only 1 of the 47 included studies provided a reference for their
measurement of adherence.13 The measure was reported to be an
adaptation of the 4-item scale from Levine et al55; however, this
version had not been used previously. Because there were no other
named measurement tools used in the included studies, analysis of
the quality using the COSMIN checklist was not possible. How-
ever, we include a brief description of Levine’s 4-item scale for
contextual value.

Levine’s 4-item scale was originally designed in 1979 and used
to assess compliance with medication for patients who were hy-
pertensive. There are some studies that report different clinimetric
properties of the scale, including internal consistency and con-
current and predictive validity.56,57 However, in the included
study, the scale was adapted to assess adherence to home exercise;
this involved rewording the items and altering the response
structure. This being the case, the previously reported clinimetric
data are likely to be irrelevant for the adapted version.
www.archives-pmr.org
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Table 1 Home diary information

Study Assessor

Frequency

Information* Information Reported by Assessory How Information Was Reportedz

Falla et al9 Patient Not reported Not reported Proportion: sessions completed/required

target

Geisser

et al10
Patient 1/week Not reported Proportion: of overall compliance

Hakkinen

et al11
Patient Not reported Number of sessions completed Proportion: number of sessions/target

number of sessions

Humphreys

et al12
Patient Unclear Number of sessions completed Proportion: sessions completed/number

possible sessions

Iverson

et al13
Patient Not reported Number of exercises sessions completed Proportion: (sessions completed/total

possible sessions)�100

Wand et al14 Patient Daily (at every

session)

Completion of training sessions (yes/no) Proportion: sessions completed/total

prescribed

Williams

et al15
Patient Weekly Frequency and duration of recommended home

practice

Proportion: number of days completed/

prescribed number of days and number of

minutes completed/prescribed number of

minutes

Arokoski

et al16
Patient Not clear Number of times completed per week Total volume: sessions/per week

Basler et al17 Patient Only at follow-

up

assessments

Duration of exercise in minutes per day for the

previous 7d

Total volume: minutes per day

Friedrich

et al18
Patient Not reported Number of days each week, number of minutes each

day

Total volume: minutes of exercise

Friedrich

et al19
Patient Unclear The number of years patients reported to have

performed exercise at least 3 times weekly

Total volume: number of years

Pons and

Shipton20
Patient Daily Total distance walked each day Total volume: walking distance walked/5d

Vong et al21 Patient Unclear Frequency of practicing prescribed home exercises Total volume: number of sessions/week

Carson et al22 Patient Daily (at each

session)

Duration of meditation in minutes each day Average Volume: minutes/day

Evans et al23 Patient Not reported Number of minutes of home practice Average volume: duration (min)/week

Hakkinen

et al24
Patient 1/week Frequency of exercises performed per week Average volume: sessions/week

Rosenzweig

et al25
Patient Unclear Date, time, type, and duration of formal meditation Average volume: duration minutes/8-week

program

Ylinen et al26 Patient Not reported Number of sessions completed Average volume: number of sessions/week

Jungquist

et al27
Patient Daily Sleep pattern Dichotomous: complied with prescribed sleep

pattern or not

Genet et al28 Patient Unclear A number of exercises Unclear

Jull et al29 Patient Unclear Unclear Unclear

Hand search

Schoo et al30 Patient Daily Duration, number, and repetitions of exercises Total volume: Number of exercises/week

Sherman

et al31
Patient Weekly Unclear Average volume: number of days per week

Sönderlund

and

Lindberg32

Patient Unclear Unclear Unclear

Sokup et al33 Patient Unclear Unclear Total volume: number of times performed �1

weekly exercise sessions of at least 30min

Talbot et al34 Patient Daily Number of steps recorded on the daily pedometer

log

Proportion: number of steps recorded/target

number of steps

Ylinen et al35 Patient Unclear Number of training sessions per week Average volume: number of training sessions

per week

(continued on next page)
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Table 1 (continued )

Study Assessor

Frequency

Information* Information Reported by Assessory How Information Was Reportedz

Viljanen

et al36
Patient At end of

study

Number of weekly exercise or relaxation training

sessions, duration of each sessions, number of

weeks these were performed

Average volume: minutes per week for

exercise and minutes per week for

relaxation training

Koumantakis

et al37
Patient Unclear Number of exercise sessions performed at home Total volume: number of home sessions

during the study period

Ettinger

et al38
Patient Unclear Number of prescribed exercise sessions completed

and length of each session

Proportion: number of exercise sessions

completed/3 of prescribed exercise

sessions

Rejeski

et al39
Patient Unclear,

collected on

monthly

basis

Number of exercise sessions completed and number

of minutes spent exercising during each session

Proportion: number of exercise sessions

completed/3 of prescribed exercise

sessions each month

Average volume: minutes per session per

month

* Data are frequency of completion/reporting daily, weekly, as it happens.
y Data are type, minutes or repetitions, sets, or date or day of week.
z Data are total volume (per week), average volume (per week), or proportion of prescribed.
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Unfortunately, Iverson et al13 did not describe how they adapted
the scale (eg, item wording, response options, scoring), and they
did not report on the measurement properties of the adapted
version. Therefore, it is unclear how reliable or valid this measure
is for assessing adherence to home exercise.

Discussion

There is no consensus on the optimal method for measuring
adherence to self-management interventions. Of the 47 identified
studies, multiple methods were used. Most studies (66%) used a
diary method in which the participant recorded performance of
exercises in a home diary; adherence was reported in terms of the
frequency or volume of exercises or as a proportion of assigned
exercises actually performed. The remaining studies (34%) used a
questionnaire method, which was either a single-item or a multi-
item questionnaire. None of these questionnaires were used in more
than a single study.Only 1 study used an adaptation of ameasure that
had been previously tested for its measurement properties in a
different population.13 However, the details of the adaptation were
not reported, and it is unknown to what extent they impact clini-
metric performance. Despite the self-evident importance of the
construct of adherence to self-management interventions, mea-
surement appears to be conducted on an ad hoc basis.

The lack of research into the measurement properties of
adherence measurement tools may reflect that adherence is not
considered a critical outcome of itself, but rather a process mea-
sure. This finding highlights an important gap in the literature;
namely, the need for valid and reliable measurement instruments
is as applicable to adherence as to any other construct. The
identified measures varied in terms of their format (diary, single
question, multi-item questionnaire), specific question(s), and
method of scoring calculation. At this point we cannot say which
of the variations we observed is most likely to provide the most
reliable and valid information.

Jordan et al7 conducted a Cochrane systematic review of in-
terventions designed to improve adherence to exercise and
physical activity programs for people with chronic MSK pain.
They noted such heterogeneity of measures of adherence that it
precluded meta-analysis of the effects of these interventions. The
current review aligns with the findings of Jordan7 and responds to
their observation regarding the lack of attention adherence has
received in the area by exploring the extent and nature of the
heterogeneity in these measures.

In the included studies, the definition of adherence varied
among studies and was often not stated with sufficient clarity to
provide the reader with an understanding of what was being
assessed. For example, in studies using a home diary as the mea-
surement of adherence, 48% reported adherence as a proportion
(the volume of completed sessions of exercise, advice, and so forth
out of the total volume recommended by the HCP), whereas the
other 52% reported adherence in terms of volume of completed
sessions alone, with no further indication as to whether the volume
coincided with HCP recommendations. The former reporting
method aligns with the standard definition of adherence provided
by the WHO: “adherence is the extent to which a person’s behav-
iour corresponds with recommendations from a HCP.”1(p3) Unfor-
tunately, the latter reporting method lacks sufficient information to
link the patient’s activity with HCP recommendations and therefore
provides no understanding of the level of patient adherence.

This review focused on measuring adherence to non-
pharmacologic self-management strategies that were carried out in
an unsupervised setting. Therefore, the review excluded studies that
involved pharmacologic self-management advice (ie, medication
use) as the sole treatment strategy and investigated interventions
carried out in in-clinic or supervised settings only. We anticipated
that measures of adherence in these scenarios would not necessarily
assess the construct of following lifestyle or behavior advice in an
unsupervised setting. For example, the Sport Injury Rehabilitation
Adherence Scale is an adherence measure that was developed to
assess adherence to an in-clinic exercise regimen in athletic pop-
ulations.58 It has been used to assess in-clinic adherence in MSK
populations aswell,59 but it has not yet been adapted or validated as a
measure to assess adherence to advice in an unsupervised setting.
www.archives-pmr.org
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Table 2 Single-item measures

Study Assessor

Description of Measure

Adherence ScoreTarget Behavior Specific Question Response Type

Frih et al40 Patient Performance of home exercises Not reported Continuous

Number of sessions completed

Proportion of completed sessions

out of the total possible

sessions (nZ30)

Djavid et al41 Family

member

Performance of home exercises Not reported Not reported Not reported

Genet et al28 Therapist Performance of home exercises Not reported Ordinal

5-point response scale: 1Zzero, 2Zpoor,

3Zaverage, 4Zgood, 5Zperfect

1Zzero

2Zpoor

3Zaverage

4Zgood

5Zperfect

Geraets et al42 Patient

and

therapist

Satisfaction with program participation
� Therapist completed question: physical therapist’s

satisfaction with the way the patient participated in

the program

� Patient completed question: patient’s satisfaction

with the way he/she participated in the program

Unclear Ordinal

5-point response scale: 1Zfully convinced,

2Zstrongly convinced, 3Zreasonable

convinced, 4Zlittle convinced, 5Znot at

all convinced

AdherentZscores 1 or 2

Not adherentZscores 3, 4, or 5

Groessl et al43 Patient Performance of home exercise How often did you practice

yoga at home?

Ordinal

5-point response scale: 0Znever,

1Z1e3 times in total, 2Z1e2 times

weekly, 3Z3e4 times weekly,

5Zalmost everyday

Minimal home practiceZscores 0

or 1

Moderate home practiceZscores

2, 3, or 4

Snook et al44 Patient Use of the home program Do you currently restrict your

bending activities in the

morning?

Dichotomous

Yes or no

Continued to complyZscored yes

Did not continue to

complyZscored no

Nelson et al45 Patient Use of the home exercise program Not reported Dichotomous

Yes or no

Used home programZscored yes

Did not use home

programZscored no

A
d
h
eren

ce
to

n
o
n
p
h
arm

aco
lo
g
ic

ad
vice

5
5
7

w
w
w
.arch

ives-p
m
r.o

rg

http://www.archives-pmr.org


Table 3 Multi-item measures

Study Assessor

Description of Measure Adherence Score

Item

No. Target Behavior Response Type

Sum

Score Description

Barlow

et al46
Patient 15 Use of behavioral and cognitive

techniques

Items 1e5: performance of

activities/exercises

Items 6e10: use of cognitive

symptom management

Items 11e15: use of

communication with

physicians

Items 1e5: Dichotomous

Yes or no

Items 6e15: Ordinal

6-point scale: 0Znever to 5Zalways

Partial Items 1e5: not summed,

reported individually

Subscale (items 6e10): sum

score out of 25

Subscale (items 11e15):

sum score out of 25

Note: Higher scores

indicating greater use of

strategies in that

subscale

Cakmak

et al47
Patient 2 Item 1: regular application of

education to life

Item 2: regular performance of

exercises

Items 1-2 - Dichotomous

Yes or no

No Items 1 and 2: not summed,

reported individually

Escolar-

Reina

et al48

Patient 7 Use of home advice

Items 1e3: use of 3 different

pain management strategies

Items 4e7: performance of 4

different activities of daily

living recommendations

Items 1e3: Dichotomous

Yes or no

Items 4e7: Ordinal

5-point response scale: 1Znever,

2Zrarely, 3Zsometimes, 4Zvery

often, 5Zalways

Yes Adherent: most (�4 of the

7 items) were scored as

either yes (items 1e3) or

scored as 4 or 5 (items

4e7)

Friedrich

et al18
Patient 3 Performance of home exercises Continuous

Number of minutes per day for number

of weeks

Yes Total training time in

minutes is calculated by

multiplication (weeks x

days x minutes)

Hartigan

et al49
Patient 4 Performance (frequency) of 4

different activities at home

(aerobic exercise, stretching,

back exercises, weight

training)

Ordinal

6-point response scale: 0x/wk, 1x/wk,

2x/wk, 3x/wk, 4x/wk, or �5x/wk

No Items 1e4 not summed,

reported individually

Hughes

et al50
Patient 6 Performance (frequency, time) of

6 different types of exercise

per week

Continuous

Minutes of exercise per week

Yes Total number of minutes of

exercise per week

Iverson

et al13
Patient 4 Performance of home exercise

An adaptation of Levine’s 4-item

scale was used, but details are

not reported

Ordinal

3 points: always successful, sometimes

successful, not successful

No Items reported individually

Pisters

et al51
Patient 3 Performance of home advice

Item 1: adherence to home

exercise

Item 2: adherence to home

activities

Ordinal

5-point response scale: 1Zalmost

never adherent, 2Zoccasionally

adherent, 3Zregularly adherent,

4Zoften adherent, 5Zvery often

adherent

Partial Items 1 and 2 reported

individually, adherent

score of 4 or 5

Taimela

et al52
Patient 3 Performance of physical exercise

in 3 categories: Item 1: home

exercises

Item 2: resistance training

Item 3: attendance at ongoing

supervised training

Not reported Yes Items 1e3 combined to

form adherence score:

YesZexercise

NoZno exercise

Harkapaa

et al53
Patient 3 Item 1: frequency of back

exercises

Item 2: frequency of relaxation

exercises

Item 3: compliance with

ergonomic instructions

Ordinal

Items 1 and 2: 4-point scale: 1Znone

to 4Zdaily

Item 3: 4-point scale: 1Zalways to

4Znever

No Items reported individually

(continued on next page)
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Table 3 (continued )

Study Assessor

Description of Measure Adherence Score

Item

No. Target Behavior Response Type

Sum

Score Description

Fekete

et al54
Patient 5 Agreement with how well they

adhered to 5 medical

recommendations in the past

month:

Item 1: elevating the leg

Item 2: icing the knee

Item 3: taking pain medication

Item 4: walking frequently

Item 5: physical therapy

exercises

Ordinal

6-point response scale: 1Zstrongly

disagree to 6Zstrongly agree

Yes Items 1e5 summed with

scores ranging from 5e30

Adherence to nonpharmacologic advice 559
Similarly, as reported in the results, the 4-item scale from Levine
et al55 was developed to assess medication adherence, not lifestyle
behaviors. Although the Sport Injury Rehabilitation Scale and
Levine scale may provide an attractive option for assessing unsu-
pervised adherence in the MSK population, the problem remains
that these toolswere not developed for use in this context andmay be
missing key aspects of the construct.

Research: next steps

It is clear from this review that there is no consistency among
adherence measurement tools and that the construct of adherence
Fig 1 Flow diagram. This diagram depicts the process for the inclus

Cumulative Index to Nursing and Allied Health Literature, SPORTDiscus, P

www.archives-pmr.org
is not well-defined and needs to be addressed. Prior to developing
a new tool, which is a laborious process if done correctly, it is
sensible to look at what has been done in other populations with
similar treatment recommendations. For example, although con-
ditions (eg, diabetes, cardiac disease) are pathologically very
different to MSK disorders, some aspects of their management are
common. Commonalities include recommendations to increase
habitual physical activity and prescription of specific exercises in
terms of their load, frequency, and/or intensity. However, when
investigating measures used to assess adherence to self-
management for these conditions, we noted that the issues
regarding the lack of a definition of adherence and a standardized
ion/exclusion of articles in this study. Databases searched include

sycINFO, MEDLINE, Cochrane Central Register of Controlled Trials.

http://www.archives-pmr.org
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method for assessment have also been identified in studies on
these populations.60 Therefore, development of a new measure-
ment tool specific to assessing adherence to self-management in
MSK conditions does appear to be warranted.

Guidelines have been published regarding the development
process of a measurement tool.61 The process outlines a 6-step
approach: step 1 (definition and elaboration of the construct
intended to be measured), step 2 (choice of the measurement
method), step 3 (selection and formulation of items), step 4
(scoring issues), step 5 (pilot testing), and step 6 (field testing). In
this process, as previously stated, any new measure should be
grounded in an explicit and well-accepted definition of the perti-
nent construct.8 The WHO1 provides such a definition for adher-
ence, which highlights the need to include assessment of both
patient behavior and clinician recommendations. This definition
would provide a good foundation but would need to be contextu-
alized properly and elaborated on fully for chronic MSK
populations.

Recommendations

Our recommendations are as follows: define the construct of
adherence to self-management for chronic MSK populations and
develop and evaluate the appropriate measurement tools following
guidance from the COSMIN collaboration.

Study limitations

This review may be limited with respect to the inclusion criteria.
First, we included studies that used a measure of adherence to
clinical recommendations, excluding measurement of the
recommendation if solely reported as an outcome. For example,
if the recommendation was physical activity and this was
measured solely with pedometer steps but was not reported in
relation to the quantity of steps recommended, it was excluded.
By doing so, we recognize that we may have excluded measures
(eg, pedometers, accelerometers) that could be adapted to
include quantification of recommended activity levels to create
an adherence measure. Second, we included the MSK pop-
ulations most likely to receive self-management advice/recom-
mendations for unsupervised activities or behaviors. Although
this approach optimized specificity of the literature search, non-
MSK chronic conditions that also include self-management
recommendations (eg, diabetes, hypertension, cardiovascular
disease) were excluded.

Conclusions

Measurement of adherence to self-management recommenda-
tions for chronic MSK conditions is currently performed on an
ad hoc basis. The lack of homogeneity in measurement causes
problems for interpretation of the literature and impacts our
understanding of whether and how self-management in-
terventions work. In that respect, this study alerts the research
community to the gap in measuring adherence to self-care in a
rigorous and reproducible manner. Research into defining and
elaborating on the construct of adherence to nonpharmacologic
strategies in the MSK population is needed as a first step to
developing a measurement tool.

Supplier

a. Thomson Reuters, 610 Opperman Dr, St Paul, MN 55123.
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Appendix 1 Search Terms

1. ti concordance or ab concordance
2. ti (adhere* or adhering) or ab (adhere* or adhering)
3. ti (complian* or complying) or ab (complian* or complying)
4. ti (treat*-refus*) or ab (treat*-refus*)
5. ti ((therapy or therapeutic) w6 refus*) or ab ((therapy or

therapeutic) w6 refus*)
6. ti noncomplian* or ab noncomplian*
7. ti nonadheren* or ab nonadheren*
8. ti “patient acceptance of health care” or ab “patient accep-

tance of health care”
9. ti (patient-participation) or ab (patient-participation)

10. ti (patient-dropouts) or ab (patient-dropouts)
11. ti (achievement or drive or goals or intention) or ab

(achievement or drive or goals or intention)
12. ti (communication or habits or health-behavior or personal

satisfaction) or ab (communication or habits or health-
behavior or personal satisfaction)

13. ti attend* or ab attend*
14. ti ((patient or patients) w6 agreement) or ab ((patient or pa-

tients) w6 agreement)
15. ti (lifestyle w6 (change or changes or changing)) or ab (life-

style w6 (change or changes or changing))
16. 1 or 2 or 3 or 4 or 5 or 6 or 7 or 8 or 9 or10 or 11 or 12 or 13 or

14 or 15 or 16
17. exercise
18. exercise-therapy
19. exercise-movement-techniques
20. tai-ji
21. walking
22. yoga
23. exertion
24. movement
25. leisure-activities
26. physical-fitness
27. sports
28. physical-education-and-training
29. (self adj (help or care or management or efficacy or

improvement or education))
30. (functional adj6 (therapy or restore or restoring or

restoration))
31. (physical$ adj6 (active or activity or activities))
32. (rehab or rehabilitation)
33. hydrotherap$
34. (stair$ or step or steps)
35. (program or programs or programme or programmes)
36. ((muscle or muscles) adj6 strengthen$)
37. (swim$ or jog$ or run or running or walk or walking)
www.archives-pmr.org
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38. ((circuit$ or resistance or strength$ or physical or weight)
adj6 (train or training))

39. exercise$
40. (sport or sports)
41. aerobic$
42. behav$
43. cognitive
44. (patient adj (education or teaching or training))
45. 17 or 18 or 19 or 20 or or 21 or 21 or 22 or 23 or 24 or 25 or

26 or 27 or 28 or 29 or 30 or 31 or 32 or 33 or 34 or 35 or 36
or 37 or 38 or 39 or 40 or 41or 42 or 43 or 44

46. arthralgia or back-pain or neck-pain or neuralgia or shoulder-pain
47. musculoskeletal-diseases
48. musculoskeletal-system
49. pain
50. 48 and 49
51. ((musculo$ or muscular) adj6 pain)
52. ((back or lumbar or lumbo$ or spine or spinal) adj6 pain)
53. ((neck or cervical) adj6 pain)
54. ((knee$ or hip or hips or shoulder$) adj6 pain)
55. osteoarthrit$
56. spondylitis
57. spondylosis
58. (osteitis or osteochondritis)
59. (arthropathy or neurogenic or bursitis or shoulder adj

impingement)
60. myalgia
61. lordosis
62. lumbago
63. sciatica
64. cervicogenic
65. adverse-neural-tension
66. ((flank or buttock) adj pain)
67. dyskinesis
68. tendinitis
69. (joint-pain)
70. (radicular-pain)
71. allodynia
72. hyperalgesia
73. sacroiliac
74. subluxation
75. disc
76. misalignment
77. (osteopathic-lesion)
78. (frozen- shoulder)
79. (degenerative-joint-disease)
80. 46 or 47 or 50 or 51 or 52 or 53 or 54 or 55 or 56 or 57 or 58

or 59 or 60 or 61 or 64 or 65 or 66 or 67 or 68 or 69 or 70 or
71 or 72 or 73 or 74 or 75 or 76 or 77 or 78 or 79 and 16 and
45
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