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Abstract

Background Supported self-management interventions for patients with musculoskeletal (MSK) conditions may not
adequately support those with limited health literacy, leading to inequalities in care and variable outcomes. The aim
of this study was to develop a model for inclusive supported self-management intervention(s) for MSK pain that take
account of health literacy.

Methods A mixed methods study with four work-packages was conducted: work package 1: secondary analysis of
existing data to identify potential targets for intervention; work package 2: evidence synthesis to assess effective com-
ponents of self-management interventions taking into account health literacy; work package 3: views of community
members and healthcare professionals (HCPs) on essential components; work package 4: triangulation of findings and
an online modified Delphi approach to reach consensus on key components of a logic model.

Findings Findings identified targets for intervention as self-efficacy, illness perceptions, and pain catastrophizing. A
range of intervention components were identified (e.g. information in diverse formats offered at specific times, action
planning and visual demonstrations of exercise). Support should be multi-professional using a combination of deliv-
ery modes (e.g. remote, face-to-face).

Conclusions This research has developed a patient-centred model for a multi-disciplinary, multi-modal approach to
supported self-management for patients with MSK pain and varying levels of health literacy. The model is evidence-
based and acceptable to both patients and HCPs, with potential for significant impact on the management of MSK
pain and for improving patient health outcomes. Further work is needed to establish its efficacy.
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programmes for MSK health has been, at best, mixed
[3, 4]. A Cochrane review of self-management pro-
grammes for osteoarthritis concluded that these
programmes conferred ‘little or no benefit’ and recom-
mended that future intervention development should
consider patient health literacy (HL) to explore issues
of health equity [5].

HL refers to the personal characteristics and social
resources needed for individuals and communities to
access, understand, appraise and use information and
services to make decisions about health [6]. Limited
HL is an issue with high prevalence in the UK and
internationally [7]. Recent studies have shown that 43%
of the English population have limited HL [7, 8]. This
figure rises to 61% when health information involves
numeracy [7, 8].

Limited HL is associated with poorer health, greater
illness and increased healthcare costs [9-11]. People
with low socio-economic status or low levels of edu-
cation are also more likely to have poorer HL [12, 13].
Such health inequity has been recognised by the World
Health Organization, which has identified HL as a criti-
cal determinant of health; one that empowers individuals
and enables their engagement in health. It is integral to
people developing the skills, knowledge and self-efficacy
over their lifetimes to meaningfully act on that knowl-
edge, within their cultural and political contexts, so as to
maintain good health [14].

Health services are increasingly delegating the work of
managing MSK conditions to patients themselves [15],
yet people with limited HL are less likely to be able to
do this successfully. Specific disadvantages that people
with limited HL experience when living with MSK pain
are related to understanding complex information about
the condition and managing complicated medication
regimes. The well-documented issues of limited HL and
medication management are particularly important in
MSK pain, as many medications can have severe or even
life-threatening complications if not correctly managed
[16-18].

There is evidence that healthcare professionals (HCPs)
find pain management in patients with limited HL chal-
lenging [19]. Furthermore, the disappointing results of
self-management approaches for patients with MSK pain
may be partly explained by limited HL, suggesting that
this under-served group requires better support to suc-
cessfully manage their condition [20].

In the light of such evidence around the importance of
HL and its role in the effective management of MSK pain,
there is a need to develop acceptable and useful patient
support, educational materials and/or patient resources
to better support both such patients and the HCPs work-
ing with them [19-22].
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The aim of the EASIER (achEs And painS and llving
bEtteR) study was to develop a logic model to explain
how a supported self-management intervention could
address potential mediators, and lead to improved health
outcomes for people who have MSK pain and varying
levels of HL.

Methods

The EASIER study consisted of 4 inter-linked work pack-
ages, in a mixed-methods concurrent-sequential design.
Work Packages 1, 2 and 3 were conducted concurrently,
and the findings were synthesized in work package 4 to
produce an evidence-based logic model (see Fig. 1).

Work Package 1 (WP1): Analysis of the relationship
between HL and MSK health outcomes

The objective of WP1 was to use longitudinal analysis
methods to investigate the relationship between limited
HL and poor MSK health outcomes in existing datasets
and identify potential intervention target(s) by examining
factors that influence (moderate) and explain (mediate)
the relationship.

The study team took a pragmatic approach to selecting
the datasets for analysis in work package 1. The studies
chosen were readily available internal datasets that mem-
bers of the EASIER study team had been involved in pre-
viously and were familiar with. We analysed data from
three existing studies (two prospective cohort designs,
one cluster randomized controlled trial (RCT)) includ-
ing patients presenting with MSK pain in primary care
(Keele Aches and Pains Study (KKAPS) [23], Treatment of
Aches and PainS (TAPS) [24] and Stepping up the Evi-
dence for Musculoskeletal Services (STEMS) [25] to fur-
ther investigate the effect of limited HL on MSK health
outcomes in three different samples. KAPS, TAPS and
STEMS provide rich sources of data (including socio-
demographic, psychological and consultation-related
factors), which provided the opportunity to examine the
underlying mechanisms of the relationship between HL
and musculoskeletal pain and function outcomes (see
Additional file 1).

Sample size calculation

The sample size requirement was based on expected
power of 0.8, with up to 7 observed variables on expected
direct effects (0.1 to 0.45) for a structural equation model
(mediation and moderation), requiring 140 to 400 partic-
ipants for model structure [22].

Work Package 1a (WP1a): Moderation

In KAPS, TAPS and STEMS we examined the association
between HL (using a validated measure of HL, the Single
Item Literacy Screener) [26] and MSK pain and function
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Work package 1

Work package 2

Work package 3

Statistical analysis of existing data from three
studies of MSK conditions in primary care to
identify potential targets for interventions

Evidence synthesis of existing interventions to
support self-management for long-term conditions
and take account of low health literacy

Analysis of association between health literacy and
outcomes over time in KAPS, TAPS and STEMS

L 2 ¥
Key outcomes Systematic review of existing published studies of self-
Pain intensity and Physical function management interventions in people with long-term
‘ conditions and low health literacy to identify effective
interventions
WP 1a

Qualitative investigation of patient and
professional perspectives on potential
components of supported self g it

interventions for MSK conditions, taking into
account varying levels of health literacy

¥

¥

Database searches to identify eligible RCTs
Data extraction by two reviewers independently

WP 1b
Analysis to identify potential intervention targets in
KAPS, TAPS and STEMS that:
e mediate (explain)
e moderate (influence)
the association between health literacy and outcomes

¥

Evidence synthesis focused on components and modes
of delivery of effective supported self-management

Stakeholder focus groups will explore experiences
around self-management of MSK conditions, and
views on components for improved support:

e 3 focus groups with community dwelling

adults with an MSK condition
e 1 focus group with professionals including
healthcare professionals and third sector

workers
¥

¥

| 2

Output
Evidence of mechanisms explaining the association
between level of health literacy and outcomes,
including potential targets for interventions

Output
Evidence of effects of supported self-management
interventions options for MSK conditions, including
people with varying levels of health literacy

Thematic qualitative analysis using a framework
approach

| 2

¥

¥

Output
Evidence from community dwelling adults and
professionals on potential components of
interventions that improve support for self-
management of MSK conditions, taking into account
varying levels of health literacy

Work package 4

Development of a logic model for a supported self-mar

1t intervention for MSK conditions taking into account varying levels of health literacy

¥

| WP4a. Triangulation of outputs from WPs 1, 2 and 3 into evidence tables and an online modified Delphi study |

L 2

| WP4b. Production of the logic model using the agreed components identified through the online modified Delphi study |

¥

Output

An evidence-based logic model that takes account of varying levels of health literacy which describes potential intervention(s) to support self-management and how
these can lead to improved health outcomes in patients with MSK conditions

Fig. 1 EASIER study work packages

outcome at follow-up. The HL question in Morris et al. is:
“How often do you need to have someone help you when
you read instructions on pamphlets, or other written
material from your doctor or pharmacy?” [26]. For sim-
plification and clinical interpretation, a cut-off for having
‘limited’ HL was defined as having difficulty or requiring
someone to help at least some of the time.

The three datasets included valid scale measurement of
pain and function outcomes (0—10 numerical rating scale
(in KAPS and TAPS, [27]) and SF-12 (in STEMS, [28]),
and have multiple data collection time points to assess
the temporal relationships between variables. The final
follow-up time point in each study is used to define the
outcome time reference in this study: hence, 6 months
for KAPS and TAPS and 12 months for STEMS.

Potential confounders accounted for in the analyses
were: age; gender; education; employment status; socio-
economic status; co-morbidities; living alone; accom-
modation ownership. Association between HL and pain
and function were examined before and after covariate
adjustment.

Potential moderation

The relationship between HL and the outcomes of pain
intensity or physical function may be different within dif-
ferent population socio-demographic subgroups. Hence,
we examined whether the same socio-demographic vari-
ables (given above) moderated any association between
HL and pain / function outcome, which may further help
in informing the strategy for targeting of any possible
intervention.

Statistical analysis

Beyond crude (unadjusted) association, the association
of HL with pain intensity and function at final follow-up
was analysed using a stepped general linear model, with
step 1 adjusting for socio-demographic factors (age, gen-
der, education (age left school, further education, quali-
fications as an adult)) and socio-economic status, step
2 additionally adjusting for baseline co-morbidities and
mental health status, and step 3 further adjusting for
baseline pain duration and corresponding baseline values
of the outcome measures (pain and function), to estimate
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the level of independent association of pain and func-
tional outcome with HL.

To examine moderation we modelled the individual
interaction effects between each of the baseline socio-
demographic / health variables and the HL variable
(through inclusion of the interaction term as well as the
main effects terms in the regression model e.g. age x lit-
eracy included alongside age and literacy terms). Since
moderator evaluations are generally under-powered rela-
tive to main-effects evaluations we report the interac-
tions that give p-values less than 0.1.

Work Package 1b (WP1b): Mediation

We conducted a mediation analysis [29, 30] to iden-
tify potential intervention targets that may explain the
predictive relationship between limited HL and poor
outcomes. Several factors from the published litera-
ture were considered as potential intervention targets,
including pain self-efficacy [31], psychological factors
(illness perceptions [32]); pain catastrophizing [33],
consultation experience (communication) [34], and
sleep problems [35].

Further, we conducted moderation analysis to explore
factors that affect the strength of the mediation relation-
ships between HL at baseline, the mediators, and out-
comes (pain intensity, physical function). This analysis
(moderated mediation) potentially identifies sub-groups
of individuals where mediation affect is increased/
decreased, which will help support intervention
development.

Statistical analysis

Structural equation modelling (SEM) was used to con-
duct the mediation analyses. Unstandardised and stand-
ardised model coefficients are presented for the indirect
effects through mediation and the affiliated p-values. The
percent indirect effect through the mediation variables
(relative to the total effect of HL on pain / function out-
comes) are presented. The mediation models included
age, gender, comorbidity and education/ socio-economic
status as covariates.

For those mediator variables accounting for at least a
quarter (>25%) of the total effect, further evaluation
was carried out to assess whether socio-demographic
subgroups based on age, gender, education, co-morbid-
ity and socio-economic status, modified the mediation
effect.

All statistical analyses were carried out using IBM SPSS
version24, AMOS and STATA _v15.
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Work Package 2 (WP2): Evidence synthesis to identify
components of supported self-management suitable
for people with limited HL
The objective of WP2 was to summarize evidence from
previous trials to identify which types of interventions,
or components of interventions, aiming to support self-
management of a long-term condition (e.g. diabetes,
asthma/COPD, heart failure, inflammatory bowel disease,
chronic pain, long-term depression) have been developed
specifically for people with limited health literacy and
demonstrated to be effective. For example, supported
self-management interventions may include components
focusing on lifestyle (e.g. improving physical activity); pain
education, medication management, or mind—body therapy.
An evidence synthesis was conducted in accordance with
PRISMA (Preferred Reporting Items for Systematic Reviews
and meta-Analyses) and registered with the International
prospective register of systematic reviews (PROSPERO ID:
CRD: 42019136424). An experienced information special-
ist (NC) designed and conducted searches from 2009 until
March 2019 in MEDLINE (OVID), EMBASE (OVID),
CINAHLPlus (EBSCO), AMED (OVID), PsycINFO
(EBSCO) and the Cochrane Library (see Additional file 2).
Given the broad topics of searches we took an efficient
approach to identifying relevant RCTs, by conducting (a)
searches to identify recent systematic reviews of relevant
RCTs (past 10 years), and (b) updated searches to identify
more recently published relevant individual RCTs. Addi-
tional methods for identifying eligible studies included: (i)
checking reference lists of included RCTs and systematic
reviews; (ii) consulting experts for additional studies; and
(iii) citation tracking of key documents/reports or system-
atic reviews. We included RCTs of any design (e.g. indi-
vidual or cluster randomisation, step-wedge design). All
other study designs were excluded (e.g. non-randomised
controlled studies; cross-sectional designs; case reports).
We included studies of supported self-management
interventions developed for adults diagnosed with at
least one long-term condition (LTC) (e.g. diabetes,
asthma/COPD, heart failure, inflammatory bowel dis-
ease, chronic pain, long-term depression) and who had
been identified with limited HL using a validated meas-
ure. Interventions could include components focusing
on lifestyle (e.g. improving physical activity), pain educa-
tion, medication management, or mind-body therapy.
The review included studies conducted in primary care,
community care, occupational healthcare or rehabilita-
tion settings, studies conducted in hospital settings were
excluded, except for those concerning supported self-
management interventions provided at discharge.
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Eligibility screening of titles and abstracts, then full
texts, was conducted by sets of two review authors inde-
pendently. Disagreements were resolved by discussion or
by consulting a third reviewer where necessary. A stand-
ardised data extraction form was developed, piloted and
used to collect data for analysis. Study-level data were
collected on healthcare setting; selection criteria; popu-
lation characteristics; characteristics of investigated
interventions; process measures (acceptability, feasibility,
impact on services); outcome measures; and effect esti-
mates. The TIDIER (Template for Intervention Descrip-
tion and Replication) checklist was used to extract details
regarding included interventions [36]. Data extraction
and assessment of risk of bias, using the Cochrane risk
of bias tool, was undertaken by one review author and
checked by a second reviewer. Using the findings of the
review we constructed a list of intervention components
and modes of delivery that were included in supported
self-management interventions shown to be effective
(superior) compared to control interventions.

To ensure we had a comprehensive approach to iden-
tifying relevant self-management approaches that are
relevant and suitable for people with MSK conditions,
we also conducted an umbrella review (overview of sys-
tematic reviews, PROSPERO: CRD42019136462) which
summarised evidence of interventions to support self-
management specifically in people with MSK pain, and
included a focus on varying levels of health literacy [37].
This work fed into work package 4.

Work Package 3 (WP3): Qualitative investigation

of the experiences of people living with MSK pain, HCPs

and experts around self-management of MSK pain

The objective of WP3 was to examine the experiences

of people living with MSK pain, HCPs and experts

around self-management of MSK pain, and their views

on the most appropriate intervention components that

are also suitable for people with varying levels of HL.
This work package explored:

1. Personal and/or professional experiences around
MSK condition self-management.

2. Potential targets for intervention for supported
self-management and for intervention design identi-
fied in WP1.

3. Appropriate intervention components and how
best to deliver them in primary care for patients with
varying levels of HL.

A qualitative design was employed comprising 4 focus
groups [38]. Focus group methodology was chosen as it
provides a means of eliciting diversity, dimensions and
nuances to a problem that one individual may not have
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thought of, and may result in a very different under-
standing emerging than had been originally envisaged.
The intention of the focus groups was not to generate
consensus, but to allow participants to share their own
experiences, generating further questions and concepts
for discussion [39, 40], and thus generate a richer under-
standing of the phenomenon.

In addition to a topic guide, we used a case vignette
focused on a fictional character ‘Robert’ who has MSK
pain and may have problems with their HL. The case
vignette was introduced as an ‘ice-breaker’ at the start of
each focus group to help facilitate and focus the discus-
sion around what can be a sensitive issue for some par-
ticipants (Additional file 3). The case vignette and topic
guides were refined through advice from our Patient and
Public Involvement and Engagement (PPIE) group.

All discussions were audio-recorded with consent, fully
transcribed and anonymised before analysis. Research-
ers also kept detailed field notes which were incorporated
into the data analysis. PPIE members were also involved
in the analysis process and agreed to the main themes
developed.

Recruitment

Purposive sampling was used to identify informant rich
cases to ensure a wide range of perspectives was included
[41].

Community members with an MSK condition

We conducted 3 focus groups with two researchers facili-
tating each group. The focus groups were held at venues
in local communities.

Participants were recruited through relevant existing
community groups and classes/groups within or recom-
mended by the Workers Education Association (WEA),
who have expertise in working in community settings
with those with limited HL (see Additional file 4).

Professionals

To ensure a broad range of perspectives in our profes-
sional stakeholder group, we included a range of HCPs
(e.g. GPs, nurses, physiotherapists, rheumatologists,
psychologists), experts in HL, and 3rd sector experts
working with people with limited HL. Participants were
recruited via professional network (see Additional file 4).

Eligibility criteria

« Community members with self-reported diagnosis
of an MSK condition or Professionals whose services
engage with those with MSK pain and/or varying lev-
els of HL

» Aged > 18 years
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+ English speaking
« Able to provide informed consent

Data analysis

Reflecting the mixed methods approach to data collec-
tion, metaphor elicitation was adopted within a frame-
work approach [42] to thematically analyse the data,
emphasising data integration throughout the process of
collection and analysis [43]. An iterative approach was
undertaken, with analysis beginning from the first data
collection and emerging findings checked out in subse-
quent data collection, and across the two groups. The
analysis was carried out by a team of coders to ensure
inter-coder reliability [42].

Work Package 4 (WP4): Triangulation of findings from work
packages 2 and 3 and modified Delphi consensus study

to produce an evidence-based logic model

The objective of WP4 was to triangulate findings
from WP2 and WP3 and determine a consensus from
patients, HCPs and experts on the factors that should
be included in better ways of supporting people to
manage their MSK condition that is also suitable for
people with varying levels of limited HL.

Work package 4a (WP4a): Triangulation of findings

and a modified online Delphi consensus study

Firstly, an evidence table was produced through trian-
gulation of the findings from work packages 2 and 3 by
the research team. ‘Triangulation’ describes the process
of studying a problem using different methods to gain
a more complete picture [44]. Findings were grouped
together before being explored for commonalities and
divergence. They were then triangulated into a final evi-
dence table.

The evidence table was then used to create a number
of statements which were then the focus of an online
modified Delphi consensus study, where HCPs and
experts from the third sector were asked to rank the
importance of the statements as potential components
and modes of delivery for an intervention to provide
supported self-management for those with MSK pain
and varying levels of HL.

The Delphi technique is considered a reliable
approach to developing new concepts and setting the
direction of future research [45], and has been com-
monly used to establish consensus across a variety of
disciplines in the field of MSK health [46, 47].
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Recruitment

Invitations to participate, including the participant infor-
mation leaflet and an online link to participate, were sent
via email to the professional networks of the research
team which included HCPs and third sector experts.

Data collection

The modified Delphi used the online Keele Health Sur-
vey (LimeSurvey) hosted by Keele University. Partici-
pants were asked to rank the importance of the evidence
statements produced from the triangulation of the find-
ings from work packages 2 and 3. The importance of the
statements were ranked on a 4-point Likert scale (i.e.
definitely include, probably include, probably not include,
definitely not include) (see Additional file 5).

Data analysis
A consensus level of 80% agreement for inclusion (definitely
include) for each evidence statement across all respond-
ents after each round was decided upon a priori, following
a review of the literature [47, 48]. The statements that didn’t
reach consensus in round 1 were re-ranked in round 2.
Following the Delphi, we took the evidence statements
with 80% consensus for inclusion and mapped them to
the findings of the systematic review and assessed the
overall confidence in the evidence by grading them as
high, moderate, low or very low using an approach modi-
fied from GRADE (Grading of Recommendations Assess-
ment, Development, and Evaluation) methodology [49].

Work package 4b (WP4b): Production of the logic model
The research team used the agreed components identified
through the Delphi to produce a logic model that explains
how potential intervention components could address
potential mediators, leading to improved health outcomes
for people who have MSK pain and varying levels of HL.

Patient and public involvement and engagement (PPIE)
Involvement was embedded in all stages of the EASIER
study. The study concept and design was co-produced
with our PPIE members. PPIE members advised on the
participant facing documents, the topic guides and the
case vignettes for WP3. They were also asked to reflect
on the proposed recruitment strategy and location of
the focus groups. PPIE input was obtained at an analy-
sis workshop focused on the WP3 data. A final work-
shop with PPIE members took place to allow them to
share their perspectives on the components of inter-
ventions that were incorporated into the logic model
based on the modified online Delphi.
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Results

Work Package 1 (WP1): Analysis of the relationship
between HL and MSK health outcomes (objective 1)

Work Package 1a (WP1a): Moderation

Table 1 provides data on the associations between HL
and socio-demographic and baseline and follow up health
status variables across the three datasets. Compared to
people with adequate HL, people with limited HL had a
higher average age, lesser educational background and
socio-economic profile, and receive less help and support
with emotional needs and daily tasks. People with limited
HL had significantly worse health status at both baseline
and follow up: worse pain scores, worse function, worse
mental health and higher kinesiophobia (fear of pain due
to movement) and were more likely to have had their cur-
rent pain for >3 months.

Table 2 presents the unadjusted mean difference esti-
mates which show that people with limited HL had sig-
nificantly worse health status than those with adequate
HL. The differences were largely retained despite adjust-
ment for socio-demographic variables. Further adjust-
ment for co-morbidity and baseline mental health status
reduced the differences to about half the size of the unad-
justed difference in many of the analyses, and some dif-
ferences persisted after further adjustment for baseline
score and pain duration.

The moderation analysis (see Additional file 6) demon-
strated there were few clear and consistent indicators of a
moderation effect of limited HL by increased age; lower-
level of education; deprivation indices; non-employment;
lower baseline physical and mental health status; longer
duration of symptoms, or comorbidity. Within the KAPS
dataset only, there was a statistically significant interac-
tion effect for HL with school-leaving and full-time edu-
cation variables, where the signs for the coefficients were
opposite to those for the individual variables (pointing
towards a possible lowering impact of combined limited
HL and lower-level education than for the sum of the
individual effects).

Work Package 1b (WP1b): Mediation

Psychological factors were significant mediators: indi-
cating high indirect effects for the relationship between
HL and pain / function outcomes, which were mediated
through these factors; to the extent of 47-100% indirect
effects within KAPS, 33-88% within TAPS, and 79-95%
within STEMS (see Additional file 6). Mediation through
limited HL influence on increased catastrophizing (lead-
ing to poorer pain / function outcomes at follow up) was
significantly elevated across the following subgroups
in KAPS: age<65 years, males, co-morbidity, full-time
education, mild pain at baseline. Similar moderation of
the mediation with heightened difference for subgroups
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aged <65 years and males were also observed for pain
self-efficacy and illness-perceptions mediators within
KAPS. There was little evidence of moderation of media-
tion within TAPS and STEMS (see Additional file 7).

Work Package 2 (WP2): Evidence synthesis to identify
components of supported self-management suitable

for people with limited HL (objective 2)

The search to identify recent systematic reviews of rel-
evant RCTs (past 10 years) resulted in the identification
of 408 unique citations. Screening and full text eligibil-
ity assessment removed 398 systematic reviews, leaving
10 for inclusion. From these 10 systematic reviews, 91
unique citations were identified and 10 RCTs (11 papers)
were deemed eligible (see Fig. 2a).

The search to identify more recently published rele-
vant individual RCTs resulted in the identification of 886
unique citations. Screening and full text eligibility assess-
ment removed 881 RCTs, leaving 5 for inclusion (see
Fig. 2b).

The characteristics of the studies included are described
in Table 3. The majority of the studies were from the
United States and focused on a range of LTCs such as
diabetes, hypertension and heart failure. An overview of
the components of supported self-management interven-
tions for people with LTCs and varying levels of HL that
demonstrated significant effects are described in Table 4.
These components focused on mode of delivery, type of
HCP delivering the intervention, training for intervention
deliverers, intervention materials and patient knowledge,
understanding and support. The TIDIER checklist was
completed to support the completeness in the reporting
of the interventions identified (See Additional file 8).

Work Package 3 (WP3): Qualitative investigation

of the experiences of people living with MSK pain, HCPs
and experts around self-management of MSK pain
(objective 3)

Participant characteristics

Three focus groups with people with MSK pain from
the community (CFG) and one focus group with profes-
sional stakeholders (PFG) were conducted, each lasting
between 60—120 min. The three CFGs included a total
of 17 participants (CFG 1=7, CFG 2=5, CFG 3=5)
which comprised 13 women and 4 men with an mean
age of 72.2 (SD 13.4) years and included a mix of race/
ethnic backgrounds (white British=12, south Asian=4,
white Canadian=1). The PFG sample (z=12) included a
range of professional groups who are all directly involved
in the care or support of people with MSK pain: 3 third
sector workers, 2 GPs, 2 physiotherapists, 1 nurse, 1
occupational therapist, 1 pharmacist, 1 rheumatologist
and 1 psychologist. The PFG comprised seven women
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Table 1 Characteristics of study population by baseline HL response categories

Need help reading health-related materials

Never Rarely Sometimes  Often Always Adequate HL® Inadequate HL® Total Score

KAPS
Overall, n (%) 1321 (70.3) 234(124)  185(9.8) 72(3.8) 68 (3.6) 1555 (82.7) 325(17.3) 1880°
Age (years), mean (D)’ 574 (15.6) 60.5(16.7)  61.2(17.5 59.1(16.2) 585 (17.7) 57.9(15.8) 60.2(17.2) 583 (16.1)
Females, n (%) 812 (61.5) 133(56.8) 106 (57.3) 50 (69.4) 37 (54.4) 945 (60.8) 193 (59.4) 1138 (60.5)
Education—Age left school 432(33.2) 113(49.1)  94(528) 28 (40.6) 42 (65.6) 545 (35.6) 164 (52.7) 709 (384)
(<15years), n(%)°>
Full-time education, n (%) 454 (34.6) 44 (19.0) 31(16.9) 15(21.1) 7(104) 498 (32.3) 53(16.5) 551 (29.6)
Gained qualifications as adult, 782 (61.3) 95 (43.0) 63 (36.2) 22 (32.4) 21(32.3) 877 (58.6) 106 (34.5) 983 (54.5)
n(%)3
Currently employed, n (%) 3 616 (48.4) (29 1) 42(23.2) 13(19.1) 6(9.5) 682 (45.4) 61(19.6) 743 (41.0)
Living alone, n (%) 3 243 (185) 8(24.9) 53(288) 17 (23.9) 22(324) 301 (19.5) 92 (28.5) 393 (21.0)
No emotional support, n (%) * 90 (6.9) 9(8. 2) 22(12.0) 10 (14.3) 6(9.0) 109 (7.1) 8(11.9) 147 (7.9)
No daily tasks support, n (%) * 121(9.2) 22 (94 19(10.3) 9(12.5) 5(74) 143 (9.3) 3(10.2) 176 (94)
>2 co-morbidities, n (%) 3 334 (25.3) 86 (36.8) 82 (44.3) 26 (36.1) 40 (58.8) 420 (27.0) 148 (45.5) 568 (30.2)
Pain duration >3 months, n (%)' 853 (65.7) 160 (70.2) 129 (73.3) 53(74.7) 51(77.3) 1013 (66.4) 233 (74.4) 1246 (67.8)
Mental health (SF12-MCS), mean (SD)

Baseline® 67.8 (21.0) 59.0(20.8) 523(21.7) 47.6(23.9) 40.1 (25.0) 66.5 (21.2) 487 (23.3) 63.4(22.6)

6 months® 734(19.2) 67.2(215) 59.1(227) 55.0(25.7) 467 (284)  72.5(19.6) 56.8 (24.2) 703 (21.0)
Pain (NRS 0-10 scale), mean (SD)

Baseline® 50(23) 562.2) 6.5(2.1) 6.2(2.3) 702.2) 51(23) 6.6 (2.2) (2.4)

6 months? 39(3.0) 4.7 (2.9) 579 59(2.7) 6.7 (2.5) 39(2.7) 8)
Function (SF12-PCS), mean (SD)

Baseline® 374(10.1) 353(9.7) 316 (9.1) 32.3(8.6) 31.1(104) 37.1(10.1) 31.7(9.2) 36.2(10.2)

6 months® 40.1(11.4) 37.1(105) 319092 323093) 31.8(10.0) 39.7(11.3) 320093 386 (11.4)
TAPS
Overall, n (%) 410 (79.5) 62 (12.0) 28 (5.4) 8(1.6) 8(1.6) 472 (91.5) 44 (8.5) 516°
Age (years), mean (SD) ? 604 (14.5) 61.9(16.0) 65.3(14.8) 669 (11.1) 745 (17.4) 60.6 (14.7) 67.3(14.8) 61.2(14.8)
Females, n (%) 253 (61.7) 33(53.2) 19 (67.9) 7(87.5) 3(37.5) 286 (60.6) 29 (65.9) 315(61.0)

IMD rank, mean (SD) 23,087 (6459) 23,179 20420 (7717) 22,193 (9848) 24,203 23,099 (6435) 21,430 (7933) 22,956 (6584)

(6325) (6809)

Social class (SOC-2010), n (%)’

Class 1-2 136 (34.6) 16 (26.2) 3(13.0) 1(14.3) 2(28.6) 152 (33.5) 6(16.2) 158 (32.2)

Class 3-4 123(31.3) 2(19.7) 8(34.8) 3(429) 0(0.0) 135 (29.7) 11(29.7) 6(29.7)

Class 5-9 134 (34.1) 33(54.1) 12(52.2) 3(429) 5(714) 67 (36.8) 20 (54.1) 87(38.1)
Currently employed, n (%)? 192 (48.1) 9(47.5) 6(22.2) 3(375) 1(12.5) 221 (48.0) 10 (23.3) 31459
Living alone, n (%)’ 62 (15.1) 10 (16.1) 6(21.4) 4(50.0) 2(25.0) 72(15.3) 12(27.3) 84(16.3)
GP provided written informa- 162 (40.9) 31(52.5) 11(42.3) 3(429) 1(16.7) 193 (424) 15(38.5) 208 (42.1)
tion, n (%)
HP-Behaviour index, mean (SD)  47.6 (16.0) 506 (14.8) 471(17.1) 499 (23.4) 46.5(17.8) 48.0(15.9) 47.5(18.1) 47.9(16.0)
>2 co-morbidities, n (%) > 120(29.3) 27 (43.5) 16 (57.1) 4(50.0) 7(87.5) 147 (31.1) 27 (61.4) 174 (33.7)
Pain duration>3 months, n (%) 40 (58.5) 38(61.3) 20(71.4) 5(62.5) 5(62.5) 278 (58.9) 30(68.2) 308 (59.7)
Mental health (TSK), mean (SD)

Baseline TSK? 24.0(6.7) 256(5.7) 27.5(87) 294 (6.8) 282 (6.7) 24.2 (6.6) 27.0(7.9) 245 (6.8)

6 months TSK3 226(7.2) 24.3(4.9) 269 (8.2) 31.5(84) 27.7 (8.5) 22.8(6.9) 27.9(82) 232(7.2)
Pain (NRS 0-10 scale), mean (SD)

Baseline® 6.0(2.3) 6.5(1.9) 75(2.0) 64(33) 75(1.8) 6.1(2.2) 73(22) 6.2 (2.3)

6 months® 38(29) 4.7 (2.7) 5929 74(2.5) 5.0(1.7) 399 6.1(2.7) 4129
Physical function (MSK-HQ), mean (SD)

Baseline® 30.7 (10.1) 27.3(9.5) 22.2(10.8) 22.1(15.8) 20.7 (8.5) 30.2 (10.1) 21.9(11.4) 29.6 (10.4)

6 months® 392(11.2) 33.7(127)  26.0(127) 26.1(17.7) 27.8(11.9) 385(11.5) 262(13.3) 374(122)




Healey et al. BMC Musculoskeletal Disorders (2023) 24:474

Table 1 (continued)
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Need help reading health-related materials

Never Rarely Sometimes  Often Always Adequate HL® Inadequate HL® Total Score
STEMS
Overall, n (%) 418 (43.0) 207 (21.3) 265 (27.3) 64 (6.6) 17 (1.8) 625 (64.4) 346 (35.6) 9712
Age (years), mean (SD) 3 559(14.5) 56.2(15.2) 592 (14.4) 60.1(17.7) 60.7 (13.6) 56.0 (14.8) 59.5(15.0) 57.2(14.9)
Females, n (%) 240 (57.4) 122 (589) 146 (55.1) 38 (594) 8(47.1) 362 (57.9) 192 (55.5) 554 (57.1)
Non-white ethnic, n (%) 3(0.7) 3(1.5) 1(04) 0(0.0) 1(5.9) 6 (1.0) 2(0.6) 8(0.8)
IMD rank, mean (SD) * 14,662 (7017) 13,996 12,829 (7141) 12,265 (7106) 10,030 14,441 (7145) 12,587 (7103) 13,781 (7182)
(7396) (6272)

Education — No academic/work 63 (16.9) 36 (20.9) 101 (43.7) 27 (50.0) 9 (60.0) 99 (18.2) 137 (45.7) 236 (27.9)
qualification, n (%) >
Accommodation not owned, 85 (20.9) 53(26.2) 89 (344) 31(50.8) 8(53.3) 138(22.7) 128 (38.2) 266 (28.2)
n(%)?
Currently employed, n (%) 3 214 (51.4) 101 (49.3) 91 (34.6) 21 (35.6) 3(17.6) 315 (50.7) 115(33.9) 430 (44.8)
>2 co-morbidities, n (%) 3 224 (53.6) 118 (57.0) 168 (63.4) 46 (71.9) 15(88.2) 342 (54.7) 229 (66.2) 571 (58.8)
Pain duration>3 months, n (%)' 248 (62.0) 116 (58.6) 159 (64.9) 47 (77.0) 14 (82.4) 364 (60.8) 220 (68.1) 584 (63.4)
Mental health (SF-12 MCS), mean (SD)

Baseline® 47.0(13.5) 434(126) 407 (13.7) 36.8(13.9) 354 (13.9) 458(13.3) 39.7 (13.9) 437 (13.8)

12 months® 484 (12.2) 462 (123) 422(13.8) 35.0(15.0) 34.0(15.8) 477 (12.2) 40.7 (14.4) 456 (13.3)
Pain (SF-12 BP), mean (SD)

Baseline® 44.4 (24.0) 420(227) 372(222) 33.5(25.0) 22.0(14.1) 43.6 (23.6) 35.7(22.6) 40.8 (23.5)

12 months® 583(27.3) 555(27.7) 459(25.1) 36.7 (21.5) 22.5(18.2) 574(274) 43.1 (24.8) 53.0(27.5)
Physical functioning (SF-12 PCS), mean (SD)

Baseline® 37.7(10.1) 36.7(10.2)  345(94) 32.8(9.3) 27.0(8.7) 37.3(10.1) 33.8(9.5) 36.1(10.0)

12 months® 41.1(11.8) 402(116) 36.3(10.8) 32.1(7.7) 27.1 (6.0) 409 (11.7) 35.2(104) 39.1(11.6)

Social Class (SOC-2010): 1 Managers, directors and senior officials; 2 Professional occupations; 3 Associate professional and technical occupations; 4 Administrative
and secretarial occupations; 5 Skilled trades occupations; 6 Caring, leisure and other service occupations; 7 Sales and customer service occupations; 8 Process, plant

and machine operatives; 9 Elementary occupations

SF12 Short-Form_12 (MCS =Mental Component Scale, PCS Physical Component Scale; 0=worst health status, 100 =best health status); NRS Numerical Rating Scale
(0-10 Pain scale; 0=no pain, 10 =worst pain); HP Behaviour Index = Health Professional Behaviour & Communication index: 0 =Poor behaviour/communication,
72 =Excellent behaviour/communication; TSK Tampa Scale of Kinesiophobia (17-68 scale; 0 = no fear, 68 =most fear); MSK-HQ MuSKuloskeletal Health Questionnaire)

'p<0.05,%p<0.01,3p<0.001 by one-way ANOVA trend test with linear contrast (1df) or chi square test / chi square test for trend for trend for comparison across the

five subcategories of health literacy

@ Missing data for the health literacy question (n=10 KAPS; n=8TAPS; n=7 STEMS)

b Adequate HL =never, rarely need help

¢ Inadequate HL = sometimes, often, always need help

and 1 man, with a wide range of experience levels (mean:
19 years providing care or support to people with MSK
pain).

Key findings after thematic analysis

Two analytic categories were identified within the data
from both people with MSK pain and the professional
stakeholders. Within each theme, several sub-themes
were also identified. These themes and sub-themes are
described briefly below with illustrating quotes.

Theme 1: HCP education and training.

Understanding HL Both groups highlighted the impor-
tance of understanding the concept of HL. In particular,
that HCPs should be educated and trained to under-
stand its importance and impact on health, specifically

self-management, and consequently its relevance to
health care practice and service provision.

t’s education from the experts that we need isn’t it?’
(CFG)

1 think health literacy should be part of undergrad-
uate medical and clinical training as a matter of
course. (PFG)

Any intervention needs to be owned and understood
by the person to whom it applies. And, in order for
somebody to self-manage, they need to understand
what the condition is, and what they can do about
it, within their context. (PFG).

If we come up with some sort of education, that
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Table 2 Differences in physical function and pain intensity scores between patients with inadequate and adequate HL
Unadjusted Adjusted* Adjusted**
Mean difference SMD (95% Cl) Mean difference (95% SMD (95% Cl) Mean difference (95% SMD
(95% CI) (d)] ()] (95% Cl)
KAPS
Function [SF12-PCS]
Baseline -54(-6.7,-4.2)° -0.53(-066,-041) -44(-58,-3.1)° -043 (-0.56,-0.29) -29 (-43,-16)° -0.27 (-0.41,-0.15)
6 months  -7.7 (-9.5,-5.8)> -0.75(-0.93,-0.57) -5.7 (-7.6,-3.9)° -0.56 (-0.75,-0.37) -2.7 (-4.6,-0.8)* -0.26 (-0.45, 0.08)
Pain (0-10 NRS-scale)
Baseline 15(1.2,1.8) 0.62 (046, 0.74) 12(09,1.4)° 0.48 (0.36, 0.60) 0.5(0.2,0.8) 0.20(0.09,0.33)
6months  2.0(1.5,24) 082(064,1.00) 16(12,2.1) 067(049,086) 07(03,1.2)° 0.30(0.12,0.49)
TAPS
Function [MSK-HQ]
Baseline -83(-11.7,-5.0)> -0.80(-1.13,-0.48) -7.2(-10.9,-3.5)° -0.69 (-1.05,-0.34) -3.6 (-6.9,-0.2)' -0.34 (-0.66, -0.02)
6 months  -12.2(-16.2,-8.3)° -1.17 (-1.56,-0.80) -10.9 (-15.3,-6.4) -1.04 (-146,-061) -82(-12.4,-4.1)> -0.70(-1.10,-0.31)

Pain [0-10 NRS-scale]

Baseline  12(05,19)° 052(0.22,082)  1.0(03,1.8) 044(0.11,0.78)  06(-02,14) 0.27 (0.08,061)
6m (Post) 2.2(13,32)° 096 (0.55,1.37)  1.8(08,29)° 077(032,1.23)  15(05,26) 043 (0.00,0.87)
STEMS
Function [SF12-PCS]
Baseline  -35(-48,-2.2)° -0.35(-048,-0.22) -24(-3.9,-1.0) -0.25 (-0.39,-0.11) -1.7 (-3.1,-0.3)! -0.17 (-0.31,-0.03)
12 months  -5.7 (-7.6,-3.7)° <057 (-0.76,-0.37) -36(-5.6,-1.5)° -0.36 (-0.56,-0.15) -2.3 (-4.3,-0.3)" -0.23 (-043,-0.03)
Pain [SF12-BP]
Baseline  -7.9(-109,-4.8) -0.34 (-046,-0.20) -5.0(-85,-1.5) -0.22(-036,-0.07) -1.1(-4.3,2.0) -0.05 (-0.18,0.08)

12 months  -14.3 (-18.7,-9.9)>

-0.61(-0.80,-0.42)

-10.7 (-15.5,-5.9)>

-0.46 (-0.66, -0.26)

-6.9(-114,-2.3)

-0.29 (-0.48,-0.10)

Inadequate HL =often, always, sometimes need help; Adequate HL =rarely, never need help. Mean difference from linear regression analyses calculated as: mean
score (inadequate HL group) minus mean score (adequate HL (reference group)). SMD = Standardised mean difference (mean difference / baseline SD)

[KAPS] * Adjusted for age, gender, age left school, further education, qualifications as adult, currently employed, living alone status; ** additionally adjusted for
baseline co-morbidities and mental health score. Further adjustment for pain duration and baseline score: PCS at 6 months, mean difference =0.7 (95%Cl -0.6, 2.0)
(P=0.30); Pain at 6 months, mean difference =0.3 (-0.1, 0.6) (P=0.18)

[TAPS] * Adjusted for age, gender, IMD rank, Social class category, currently employed, living alone status; ** additionally adjusted for co-morbidities and mental
health (TSK score). Further adjustment for pain duration and baseline score: MSK-HQ at 6 months, mean difference =-5.9 (-9.9, -1.8) (P=0.005); Pain at 6 months, mean
difference=1.3(0.3,2.2) (P=0.012)

[STEMS] * Adjusted for age, gender, IMD rank, education, accommodation owned, currently employed; ** additionally adjusted for baseline co-morbidities and
mental health score. Further adjustment for pain duration and baseline score: PCS at 12 months, mean difference =-1.4 (-3.0, 0.2) (P=0.093); Pain at 12 months, mean
difference=-6.4 (-10.6, -2.1) (P=0.003)

SF12=Short-Form_12 (MCS =Mental Component Scale, PCS =Physical Component Scale; 0 =worst health status, 100 =best health status); NRS =Numerical Rating
Scale (0-10 Pain scale; 0=no pain, 10 =worst pain); HP-Behaviour Index =Health Professional Behaviour & Communication index (0-72 scale: 0=Poor behaviour/
communication, 72 =Excellent behaviour/communication); TSK=Tampa Scale of Kinesiophobia (17-68 scale; 0=no fear, 68 = most fear); MSK-HQ = MuSKuloskeletal
Health Questionnaire)

Cl=Confidence Interval. 'p<0.05,%p < 0.01,3p <0.001 by linear regression

‘For some [patients], it will be about levels of health
literacy. The problem with things like health literacy
is, as I've said, everything needs to be holistic! (PFG)

would be helpful for the wider community in terms
of giving them awareness, or giving them any kind
of self-management programme to help them with
their aches and pains and with their muscles and
joints. (CFG). Tt [health literacy] looks at everything from social
to psychology to see what they’re picking up in that
section. Are they picking up the social aspect? I find
that so much more now about people’s pains, under-

standing and beliefs! (PFG).

Understanding MSK conditions in the context of HL 'The
psychosocial implications of MSK conditions with a par-
ticular focus on ageing, social construction of MSK, co-
morbidities including mental health and access to ser-
vices were deemed important when understanding MSK
conditions in the context of HL.

Understanding the complexity of health literacy at the
level of individuals and communities 'The training needs



Healey et al. BMC Musculoskeletal Disorders

(2023) 24:474

Records identified through
database searching

RCTs identified within SRs

Page 11 of 21

) —* (n=124)
(n=609)
c
o
B
©
9
&
2 v
9 Records after duplicates Records after duplicates
= removed removed
(n=408) (n=091)
on
E v ¥
'g Records excluded Titles and abstracts screened Titles and abstracts screened
o (n=350) (n = 408) (n=91)
(o]
wn
J
on y A
Full-text articles excluded Full-text articles assessed for Full-text articles assessed for Full-text articles excluded
(n=148) — eligibility eligibility (n=14)
(n=58) (n=25)
Reasons: s
o No focus on interventions * No validated measure to assess
targeting health literacy health literacy (n =3)
(variable/limited) (n = 26) eNotanRCT (n=1)
© Non self-management i.e. *Not self-management i-e.
health professional delivered ' v health Z’Ofe”“)"al de("(‘/emd)
— care and management (n = g6) . . i care.an _managemen N =4,
« Not a systematic review (n = 9) Systema;nc revwleV\{s identified RCTs included  No significant treatment effect
« Emergency/hospital setting orinclusion (n= 10 studies; 11 papers) on our outcomes of interest (n =
- (nb: not SM intervention at (n=10) 5) .
% discharge) (n = 1) « No outcome of interest (n = 1)
2 © Other reason (n = 3) [not a SR
2 of, orincluding, RCTs n = 2; SR
- of quality of RCTs in HL focused
interventions n = 1]
J
on
Records identified through database
S searching
© (n=1038)
9
&
= l
c
7]
=
Records after duplicates removed
— (n=886)
on
o
=
c
]
g Titles and abstracts screened Records excluded
a (n=886) (n=818)
—
—
Full-text articles excluded
(n=63)
Full-text articles assessed for Reasons:
eligibility »| ¢ No validated measure to assess
(n=68) health literacy (n = 25)
e Notan RCT (n=14)
o Not self-management i.e. health
professional delivered care and
— management (n =7)
* No significant treatment effect on
our outcomes of interest (n = 6)
v e Intervention does not consider
= variable or limited health literacy (n
Q . . . =3)
.g RCTs mcludef in synthesis « No outcome of interest (n = 3)
° (n=5)  Not a chronic health condition i.e.
i= acute condition, healthy individuals
(n=2)
® Other (n =3) [RCT protocol n=1;
- unable to obtain full text n = 1;
participants with adequate health
literacy only n=1]

Fig. 2 a PRISMA Flow Diagram for Systematic Reviews. b PRISMA Flow Diagram for Randomised Controlled Trials
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Table 3 Characteristics of the 15 studies (16 papers included)

Characteristic

n studies (articles) Reference

Country
USA

Iran

The Netherlands

South Korea
Condition

Diabetes (type Il)

Heart failure

Hypertension

HIV

Asthma or COPD

COPD; chronic bronchitis, emphysema

Diabetes (type | &1I)

Chronic disease (Diabetes, CVD, COPD,
Asthma)

Health literacy tool
STOFHLA

REALM

TOFHLA

eHEALS

Korean Health Literacy Assessment tool
Mean age

40-49 years

50-59 years

60-69 years

70-79 years
% Female
0-19%
20-39%
40-59%

60-79%

Study duration
0-3 months
4-6 months
7-12 months

13-24 months
Outcome type of interest reported

Disease specific

Self-efficacy

Quality of life

12(13) Bosworth, 2018; 2009; 2005 [50-52]; Carroll, 2019 [53]; Cavanaugh, 2009 [54];
DeWalt, 2012; 2006 [55, 56]; Kalichman, 2013 [57]; Kiser, 2012 [58]; Murray, 2007
[59]; Press, 2016 [60]; Schillinger, 2008; 2009 [61, 62]

1 Negarandeh, 2013 [63]
1 Eikelenboom, 2016 [64]
Lee, 2017 [65]

3(4) Lee, 2017 [65]; Negarandeh, 2013 [63]; Schillinger, 2008;2009 [61, 62]

3 DeWalt, 2012; 2006 [55, 56]; Murray, 2007 [59]

3 Bosworth, 2018; 2009; 2005 [50-52]

2 Carroll, 2019 [53]; Kalichman, 2014 [57]

1 Press, 2016 [60]

1 Kiser, 2012 [58]

1 Cavanaugh, 2009 [54]

1 Eikelenboom, 2016 [64]

7 (8) DeWalt, 2012; 2006 [55, 56]; Eikelenboom, 2016 [64]; Kiser, 2012 [58]; Murray,

2007 [59]; Press, 2016 [60]; Schillinger, 2008; 2009 [61, 62]
4 Bosworth, 2018; 2009; 2005 [50-52]; Cavanaugh, 2009 [54]
2 Kalichman, 2014 [57]; Negarandeh, 2013 [63]
1 Carroll, 2019 [53]
1 Lee, 2017 [65]

Kalichman, 2014[57]; Press, 2016 (median) [60]

4 (5) Carroll, 2019 [53]; Cavanaugh, 2009[54]; Negarandeh, 2013 [63]; Schillinger, 2008;
2009 [61,62]

8 Bosworth, 2018; 2009; 2005 [50-52]; DeWalt, 2012; 2006 [55, 56]; Eikelenboom,
2016 [64]; Kiser, 2012 [58]; Murray, 2007 [59]

1 Lee, 2017 [65]

Bosworth, 2018; 2005 [50, 52]
Kalichman, 2014 [57]; Carroll, 2019 [53]

6 (7) DeWalt, 2012, 2009 [55, 56]; Eikelenboom, 2016 [64]; Lee, 2017[65]; Negarandeh,
2013[63]; Schillinger, 2008, 2009 [61, 62]
5 Bosworth, 2009 [51]; Cavanaugh, 2009 [54]; Kiser, 2012 [58]; Murray, 2007 [59];

Press, 2016 [60]

4 Kiser, 2012 [58]; Lee, 2017 [65]; Negarandeh, 2013 [63]; Press, 2016 [60]

1 Eikelenboom, 2016 [64]

8(9) Bosworth, 2018 [52]; Carroll, 2019 [53]; Cavanaugh, 2009 [54]; DeWalt, 2012; 2006
[55, 56]; Kalichman, 2014 [57]; Murray, 2007 [59]; Schillinger, 2008; 2009 [61, 62]

2 Bosworth, 2009; 2005 [50, 51]

15(16) Bosworth, 2018; 2009; 2005 [50-52]; Carroll, 2019 [53]; Cavanaugh, 2009 [54];

DeWalt, 2012; 2006 [55, 56); Eikelenboom, 2016 [64]; Kalichman, 2014 [57]; Kiser,
2012 [58]; Lee, 2017 [65]; Murray, 2007 [59]; Negarandeh, 2013 [63]; Press, 2016
[60]; Schillinger, 2008; 2009 [61, 62]

6 (7) Bosworth, 2005 [50]; Carroll, 2019 [53]; Cavanaugh, 2009 [54]; DeWalt, 2006 [55];
Lee, 2017 [65]; Schillinger, 2008; 2009[61, 62]
5(6) Carroll, 2019 [53]; DeWalt, 2012; 200,619,18]; Murray, 2007 [59]; Schillinger, 2008;

2009 [61,62]
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Table 3 (continued)
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Characteristic

n studies (articles) Reference

Physical activity 34)

Patient enablement 2
Number of trial arms/interventions

2 11

Bosworth, 2009 [50]; Eikelenboom, 2016 [64]; Schillinger, 2008; 2009 [61, 62]
Carroll, 2019 [53]; Eikelenboom, 2016 [64]

Bosworth, 2018; 2005 [50, 52]; Carroll, 2019 52]; Cavanaugh, 2009 [54]; DeWalt,

2012; 2006 [55, 56]; Eikelenboom, 2016[64]; Kiser, 2012 [58]; Lee, 2017 [65]; Mur-
ray, 2007 [59]; Press, 2016 [60]

Kalichman, 2014 [57]; Negarandeh, 2013 [63]; Schillinger, 2008; 2009 [61, 62]
Bosworth, 2009 [51]

to address how patients may mask limited HL, and the
importance of seeing the patient in the context of their
personal, familial and social resources and support was
felt to be crucial. HCP training also needs to enable
them to acknowledge and understand what the patient/
care-giver knows, including their health beliefs and
expectations.

“They [doctors] generalise a lot of things and I quite
agree with [X] as they (Drs) told [X] to take two
times a day. The doctor says, “lake this three times
a day, but they’re not really personally talking about
you. They have to go deeper into what works. (CEG).

“The system is changing and it’s whether everybody
in the community fully understands that actually,
when it comes to illness, it's more back on them to
be in control of it. Whereas, actually some people
just don’t want to be in control. They want to be told.
(PEG).

Communication skills in working with patients with lim-
ited HL Use of language and terminology was very
important from the perspective of those with MSK pain.
Suggestions of how to improve communication with
patients to enable them to better retain information
included alternative approaches e.g. teach-back, audio
and visual aids etc. The importance of non-verbal com-
munication, breaking bad news, and exploring patient
health beliefs and expectations were also highlighted in
the focus groups.

‘Sometimes you just need somebody to go through,
explain and be able to go a bit deeper with them
rather than just being given the information’ (PFG).
“You go to a consultation with a dietician and when
you walk out, how much can you retain? Not much,
too much information. (CFG).

Understanding importance of timeliness of information
and changing patient needs Both groups agreed that
training and education on identifying and responding to
reactions of shock, anxiety, denial, guilt, blame is impor-
tant. Providing timely information and prioritising infor-
mation at different time points, whilst avoiding informa-
tion overload, was deemed necessary when considering
people with limited HL. Liaison with other providers and
providing follow-up were also identified as important
components for HCPs to consider.

Tt’s also about the relative importance of muscu-
loskeletal conditions compared to other things in
terms of training, isn’t it? You only have to look at
how diabetes, heart disease and some of these other
conditions are prioritised. Of course, the other thing
is that most of these people will have five or six other
health conditions at the same time. Whilst the pri-
ority today might be aches and pains, the priority
tomorrow will be diabetes, or blood pressure, or ten
other things. I don’t think arthritis has that sense of
priority for patients or for healthcare practitioners.
We need to set this as priority. (PFG).

‘They (HCPs) gave you too much information in
one day for you to really take in. You can go back
another time now and do it again! (CFG)

Theme 2: Patient and caregiver education and support.

Knowledge and understanding To help patients under-
stand their MSK pain the participants of the focus groups
agreed that education and support is vital and should be
condition-specific, accessible, reliable, and trustworthy.
Specific knowledge and understanding of the side effects of
analgesics, self-management strategies, sources of informa-
tion, and relevant services including physiotherapy.
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Table 4 Overview of components of interventions shown to have significant intervention effects. n refers to the number of
interventions (of a possible 18 identified across 15 studies (16 articles))

Characteristic n of 18 intervention studies  Reference

Intervention delivery: Modes

Face-to-face: individual 14(12) Bosworth 2018; 2009 [51, 52]; Carroll 2019 [53]; Cavanaugh 2009[54];
DeWalt 2006 [55]; Eikelenboom 2016 [64]; Kalichman 2014 [571;
Kiser 2012 [38]; Murray 2007 [59]; Negarandeh 2013 [63]; Press 2016
[60]; Schillinger 2008; 2009 [61, 62]

Remote: 1-2-1 phone calls 7(7) Bosworth 2018; 2009; 2005 [50-52]; DeWalt 2012; 2006 [55, 56]; Lee
2017 [65]; Schillinger 2008; 2009 [61, 62]
Face-to-face: group 3(13) Carroll 2019 [53]; Lee 2017 [65]; Schillinger 2008; 2009 [61, 62]
Remote: automated phone calls 1(1) Schillinger 2008; 2009 [61, 62]
Single mode (i.e. 1 of above) only 11(9) Bosworth 2005 [50]; Cavanaugh 2009 [54]; DeWalt 2012 [56];

Eikelenboom 2016 [64]; Kalichman 2014 [57]; Kiser 2012 [58]; Murray
2007 [59]; Negarandeh 2013 [63]; Press 2016 [60]

Combination modes (i.e. 2 of above) 7 (6) Bosworth 2018; 2009 [51, 52]; Carroll 2019 [53]; DeWalt 2006 [55];
Lee 2017 [65]; Schillinger 2008;2009 [61, 62]

Mode type

F2F (individual and/or group) only 119) Carroll 2019 [53]; Cavanaugh 2009 [54]; Eikelenboom 2016 [64];
Kalichman 2014 [57]; Kiser 2012 [58]; Murray 2007 [59]; Negarandeh
2013 [63]; Press 2016 [60]; Schillinger 2008; 2009 [61, 62]

Remote (1-2-1 call and/or automated) only 3(13) Bosworth 2005 [50]; DeWalt 2012 [55]; Schillinger 2008; 2009 [61, 62]

Combination F2F & remote 4 (4) Bosworth 2018; 2009 [51, 52]; DeWalt 2006 [55]; Lee 2017 [65]

Intervention delivery: Health care practitioners

Nurse 8(7) Bosworth 2009; 2005[51, 52]; Cavanaugh 2009 [54]; Eikelenboom
2016 [64]; Lee 2017 [65]; Negarandeh 2013 [63]; Schillinger 2008;
2009 [61, 62]

Educator (health, peer) 4 (4) Carroll 2019 [53]; DeWalt 2012; 2006 [55, 56]; Schillinger 2008; 2009
[61,62]

Pharmacist 5(5) Bosworth 2018 [50]; Cavanaugh 2009 [54]; DeWalt 2006 [55]; Murray

2007 [59]; Schillinger 2008; 2009 [61, 62]

Researcher (research assistant, educator) 3(3) Bosworth 2009 [51]; Kiser 2012 [58]; Press 2016 [60]
Counsellor 1(1) Kalichman 2014 [57]
Dietitian 1(1) Cavanaugh 2009 [54]
Primary care physician 1(1) Schillinger 2008;2009 [61, 62]
Staff coach (1) Carroll 2019 [53]
Program coordinator 1(1) DeWalt 2006 [55]
Single practitioner type 13(11) Bosworth 2018; 2005 [50, 52]; DeWalt 2006 [55]; Eikelenboom 2016

[64]; Kalichman 2014 [57]; Kiser 2012 [58]; Lee 2017 [65]; Murray
2007 [59]; Negarandeh 2013[63]; Press 2016 [60]; Schillinger 2008;
2009 [61, 62]

Multiple practitioner types 5(5) Bosworth 2009 [51]; Carroll 2019 [53]; Cavanaugh 2009 [54]; DeWalt
2006 [55]; Schillinger 2008; 2009 [61, 62]

Practitioner group

Health care professional (nurse, pharmacist, GP/ 12 (10) Bosworth 2018; 2009; 2005 [50-52]; Cavanaugh 2009 [54]; DeWalt

PCP dietitian) 2006 [55]; Eikelenboom 2016 [64]; Lee 2017 [65]; Murray 2007 [59];
Negarandeh 2013 [63]; Schillinger 2008; 2009 [61, 62]

Community advisor (Educator (health, peer), 6 (5) Carroll 2019 [53]; DeWalt 2012; 2006 [55, 56]; Kalichman 2014 [57];

counsellor, program co-ordinator, staff coach) Schillinger 2008; 2009 [61, 62]

Researcher (research assistant, research educa- 3 (3) Bosworth 2009 [51]; Kiser 2012 [58]; Press 2016 [60]

tor)

No. of practitioner groups involved

Single practitioner group 15(13) Bosworth 2018; 2005 [50, 52]; Carroll 2019 [53]; Cavanaugh 2009
[54]; DeWalt 2012[55]; Eikelenboom 2016 [64]; Kalichman 2014 [57];
Kiser 2012 [58]; Lee 2017 [65]; Murray 2007 [59]; Negarandeh 2013
[63]; Press 2016 [60]; Schillinger 2008; 2009 [61, 62]

Combination of practitioner groups 3(3) Bosworth 2009 [51]; DeWalt 2006 [55]; Schillinger 2008; 2009 [61, 62]
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Table 4 (continued)
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Characteristic n of 18 intervention studies

Reference

Education/Support/Training mode for intervention deliverers (intervention components)

Pre-onset of study/intervention 9(8)

Ongoing 4 (3)
Intervention materials: Intervention deliverers
Manuals, Toolkits, and pre-determined scripts 5(5)

Patient personality/psychological profile (1)
Computer software (monitoring) (1)
Intervention materials: Patients

Handouts, Written instructions, Laminated cards 6 (6)
(written)

Manual, Educational book, Workbook, 5(5)
Logbook, Notebook 2(2)
Monitoring devices 5(5)

Patient-own personality/psychological profile 1
iPod 1
Other 5(4)

Patient knowledge/understanding/psychological support

Tailoring to individual: information and/or 16 (14)
responses including encouragement, coaching,

referrals, freephone numbers, and specific ele-

ments focusing on HL

Understandable materials including language 13 (10)
and/or culturally sensitive

Action plans, Goal setting 7 (6)

Memory aids incl. personalised prompt lists, 6 (5)
adherence and mnemonic strategies, reminders
and involvement of family/friends

Brainstorming

Teach-back 5(5)
Self-monitoring 44)
Motivational interviewing/enhancement 22
Role play 22
Demonstration 2(2)
Teach to goal 22
Problem solving 2

1(1)

T

Patient profiling/screening

Carroll 2019 [53]; Cavanaugh 2009 [54]; DeWalt 2012 [56]; Eikelen-
boom 2016[64]; Kalichman 2014[57]; Kiser 2012 [58]; Murray 2007
[59]; Press 2016 [60]

DeWalt 2012 [56]; Eikelenboom 2016 [64]; Kalichman 2014 [57]

Bosworth 2005 [50]; Carroll 2019 [53]; Cavanaugh 2009 [54]; Eikelen-
boom 2016 [64]; Murray 2007 [59]

Eikelenboom 2016 [64]
Murray 2007 [59]

Bosworth 2005 [50]; Kalichman 2014 [57]; Kiser 2012[58]; Murray
2007 [59]; Negarandeh 2013 [63]; Press 2016 [60]

Bosworth 2018 [52]; Cavanaugh 2009 [54]; DeWalt 2012; 2006 [55,
56]; Lee 2017 [65]

Cavanaugh 2009 [54]; DeWalt 2006[55]

Bosworth 2018; 2009 [51, 52]; DeWalt 2012; 2006 [55, 56]; Lee 2017
(65]

Eikelenboom 2016 [64]
Carroll 2019 [53]

Bosworth 2009 [51]; Kalichman 2014 [57]; Lee 2017 [65]; Murray
2007 [59]

Bosworth 2018; 2009; 2005 [50-52]; Carroll 2019 [53]; Cavanaugh
2009 [54]; DeWalt 2012; 2006 [55, 56]; Eikelenboom 2016[64]; Kalich-
man 2014 [57]; Kiser 2012 [58]; Lee 2017 [65]; Murray 2007 [59];
Negarandeh 2013[63]; Schillinger 2008;2009 [61, 62]

Bosworth 2009[51]; Cavanaugh 2009 [54]; DeWalt 2012; 2006 [55,
56]; Kalichman 2014 [57]; Kiser 2012 [58]; Lee 2017 [65]; Murray 2007
[59]; Negarandeh 2013[63]; Schillinger 2008;2009 [61, 62]

Bosworth 2018 [52]; DeWalt 2006 [55]; Eikelenboom 2016 [64]; Kali-
chman 2014 [57]; Lee 2017 [65]; Schillinger 2008;2009 [61, 62]

Bosworth 2018; 2005 [50, 52]; Carroll 2019 [53]; Kalichman 2014 [57];
Murray 2007 [59]

DeWalt 2006 [55]; Kiser 2012 [58]; Lee 2017 [65]; Negarandeh 2013
[63]; Press 2016 [60]

Bosworth 2018; 2009 [51, 52]; Eikelenboom 2016[64]; Lee 2017 [65]
Bosworth 2018 [52]; Kalichman 2014 [57]

Carroll 2019 [53]; Kalichman 2014 [57]

Kiser 2012 [58]; Press 2016 [60]

DeWalt 2012 [56]; Press 2016 [60]

Kalichman 2014 [57]

DeWalt 2006 [55]

Eikelenboom 2016 [64]

T'm starting straight from the beginning of the con-
sultation now. It's massively changed my practice
and I'm tending to not have to give out as much
information leaflets and having more time to sit
with people in clinic to sort of watch the video “Three
minutes understanding pain, especially with the
younger chaps that don’t really open up’ (PFG).

“There are a lot of things that we need to be guided
into and educated well about, so then we can take
the right steps! (CFG)

Modes of information delivery —The participants felt strongly
that the way in which information is delivered to patients
should be clear and accessible. Some of the suggestions from



Healey et al. BMC Musculoskeletal Disorders (2023) 24:474

the groups included pamphlets, videos, pictures, audio clips,
on YouTube, in GP surgeries, TV, physiotherapy clinics, and
web-based resources; Regular text messages with prompts,
updates and reminders were felt to be useful.

I..less information in a clearer format and sign-
posting people as to where they can get more when
they’re ready to receive it! (PFG)

Don’t know if it could be something virtual, like
webinars. I know people can drop in at times or
there are videos they could watch and then people
could start talking’ (PFG)

T'm talking about videos for treatment, I mean pain-
killers are great and this study is brilliant when
you're getting different peoples, you know, I suppose,
that’s one thing where it really would but to me it
would be helpful if I could see somebody actually
doing the exercises. (CFG).

Modes of support The participants provided a range of
perspectives on modes of support. Suggestions included
a ‘floating’ advisor in GP surgeries to offer on-going sup-
port, integrated services, peer-support groups, expert-
led support groups, community education sessions to
raise awareness of MSK and self-management strategies,
expert-moderated internet-based chat groups/forums
and social media.

‘Instead of leaving them and saying, Right, off you go
now; there’s a floating advisor you can just drop in.
You may need to steer that person to that somebody
and say, ‘Yeah, watch this video with them. (PFG).

1 think a group setting works quite well so like here
we've shared ideas between each other, although
there is a problem about possibly misinformation,
you know, you can feed off other people and say, oh
right, yes, well I never thought about that strategy
or using a hot water bottle or doing this or doing the
other and it may give you ideas that perhaps you
hadn’t already thought about. So, meeting together
in a group and perhaps have somebody come and
show a video let’s say about strategies, I think that
would be useful’ (CFG).

Work package 4a (WP4a): Triangulation of findings

and a modified online Delphi consensus study
Triangulation of the findings resulted in the production
of an evidence table. From this, 49 evidence statements
across 5 themes (1. Training, support and materials for
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intervention deliverers, 2. Self-management support, 3.
Education for patients, 4. Modes of information delivery,
5. Modes of support delivery) were created and used in
the Delphi study (see Additional file 5).

A total of 23 participants participated in round 1 of the
Delphi (16 women and 7 men, all identifying as white
British), with a wide range of experience levels (average:
15 years proving care or support to people with MSK
pain). The sample included different professional groups
who are all directly involved in the care or support of
people with MSK pain: 9 physiotherapists, 4 GPs, 2 third
sector workers, 2 academic researchers, 1 nurse prac-
titioner, 1 occupational therapist, 1 pharmacist, 1 rheu-
matologist, 1 psychologist and 1 Public Health specialist.
The sample comprised of 5 individuals who stated they
had expertise in HL.

After analyzing the round 1 data, 12 evidence state-
ments reached consensus and were removed from the
second (final) round. The second round was completed
by 21 (93.3%) participants from round 1 and a further 10
evidence statements reached consensus, which resulted
in a total of 22 evidence statements relating to potential
components and modes of delivery to include in the logic
model (see Fig. 3).

These 22 evidence statements were then mapped back
to the findings of the systematic review and assessed for
the overall confidence in the evidence. This assessment
found 8% of the statements demonstrated very low con-
fidence, 23% demonstrated low confidence, 54% demon-
strated moderate confidence and 15% demonstrated high
confidence.

Work package 4b (WP4b): Production of the logic model
Eight dimensions to the logic model were identified,
each with their own domains: the problem, inputs,
determinants, training and education (HCPs), inter-
vention components, delivery modes, outputs and
health outcomes (see Fig. 3). Key determinants identi-
fied included: self-efficacy, illness perceptions, and pain
catastrophising. Several key intervention components
were identified for example providing information in
diverse formats (e.g. audio, video and written materi-
als); action planning and goal setting; visual demon-
strations of exercises. In terms of modes of delivery
support the logic model highlights that it should be
multi-professional using a combination of delivery
modes including face to face and remote delivery.

Discussion

Supported self-management interventions are widely
used to improve the health of those with MSK pain [5].
Such interventions often have multiple interacting com-
ponents and classed as complex interventions. In the
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Fig. 3 Evidence based Logic Model for Supported Self-Management Intervention Components for MSK Pain and Low HL

United Kingdom, the Medical Research Council (MRC)
is widely cited for its guidance on developing and eval-
uating complex interventions [66]. This study drew
on this guidance and that of others such as O’Cathain
et al. (2019) by using a mixed-method approach to pro-
duce a model for inclusive supported self-management
intervention(s) for MSK pain that takes account of vary-
ing levels of HL [67].

The findings of work package 1 (secondary data analy-
sis) demonstrated that low HL is associated with poorer
(longitudinal) pain and function, which was independ-
ent in part from other baseline co-factors such as socio-
demographic and health-related-factors. This provides
further support to the findings of Lacey et al. (2018)
who previously used the KAPS data alone to examine
the impact of limited HL in a population with MSK pain
[20]. However, these findings are in contrast with a sys-
tematic review by Loke et al. (2012), which did not find
evidence of a clear relationship between limited HL and
poorer functional outcomes in patients with chronic
MSK conditions [3]. However, Loke et al. (2012) did
highlight that many methodological weaknesses were
evident within the studies identified and included in the
review [3].

With regards to targets for intervention, a previous
study of chronic pain clinics that served patients with low
socioeconomic status found that lower levels of HL were

associated with greater catastrophizing and lower pain-
related self-efficacy [68]. A systematic review by Lowe
et al. (2013) which examined the effectiveness of educa-
tional interventions in people with low literacy levels also
demonstrated a modest effect on knowledge and self-
efficacy, although there was a lack of high-quality evi-
dence [4]. In work package 1 of this study, psychological
factors including catastrophising, self-efficacy and illness
perceptions were all found to be mediators of the rela-
tionship between poorer HL and greater pain and worse
function longitudinally and should therefore be consid-
ered as targets for intervention in those with MSK pain.
Consequently, these factors were included as targets for
intervention in the logic model. There was little evidence
of any clear and consistent moderation effects (of HL
itself and of the mediation effect) from the analysed data,
and hence moderation effects were not considered for
the logic model.

The aim of work package 2 (systematic review) was not
to estimate the overall effectiveness of self-management
interventions as this has been addressed in several previ-
ous systematic reviews [69-71]. The aim was however, to
focus on effective components of the interventions and the
different modes of delivering supported self-management
which may be suitable for those with limited HL. A large
number of effective components were identified and these
were grouped into 1. mode of delivery, 2. type of healthcare
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professional delivering the intervention, 3. training for
intervention deliverers, 4. intervention materials and 5.
patient knowledge, understanding and support.

The findings from work package 3 (focus groups) also
identified a number of intervention components which
were deemed important to HCPs and individuals with
MSK pain. These components were grouped into 2 over-
arching themes, 1. HCP education and training, 2. Patient
and caregiver education and support. Following the the-
matic analysis, it was clear that there was significant
overlap between the effective components identified in
work package 2 (systematic review) and the sub-themes
identified in the focus group data (e.g. mode of delivery,
training for HCPs and support for patients).

The triangulation of the data from work packages 2
and 3 grouped together the data sources and explored
commonalities and divergence. The final evidence table
produced from this process included a large number of
intervention components and modes of delivery (n=49)
which were grouped into 1 of 5 themes (1. Training, sup-
port and materials for intervention deliverers, 2. Self-
management support, 3. Education for patients, 4. Modes
of information delivery, 5. Modes of support delivery).

Evidence statements were produced from the evidence
table and were then considered by the stakeholders par-
ticipating in the Delphi consensus study (work package 4).
The majority (69%) of the evidence statements were associ-
ated with moderate or high levels of confidence in the evi-
dence when risk of bias was assessed. The Delphi narrowed
down the 49 evidence statements to 22 evidence statements,
which the group felt should definitely be included in the logic
model. At least one evidence statement was selected from
each of the themes identified in the triangulation process.

Strengths and limitations
To our knowledge, this is the first study to identify key
components of supported self-management interven-
tions suitable for individuals with MSK pain and varying
levels of HL. We used a mixed methods approach, includ-
ing both quantitative and qualitative methods. Conduct-
ing secondary data analysis of three large data sets was an
efficient approach as it allowed us to access relevant data
from 3 different studies with a collective large sample size.
Incorporating a systematic review enabled us to iden-
tify and synthesise all relevant evidence and assess our
confidence in the components of interventions and
modes of delivery selected for inclusion in the logic
model. The focus groups and the Delphi study included
a range of important stakeholders including people with
MSK pain, multidisciplinary HCPs and third sector
workers, therefore gained a wide range of relevant per-
spectives on what would be important to include in a
supported self-management programme and what would
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be feasible to deliver within primary care. The team
worked hard to involve seldom heard voices in the pro-
ject and specifically approached groups in the community
who may experience barriers to accessing services or are
under-represented in healthcare decision making. How-
ever, there were some limitations surrounding the other
samples recruited. For example, the professional focus
group included only one male participant and all identi-
fied as white British. The participants in the Delphi study
represented a better gender mix, but again there was only
one participant that was not of white British origin.

Some findings that might have been expected to arise
in the professional focus group, such as the ways in which
promoting patient knowledge of the causes and mecha-
nisms of pain in MSK conditions, were not brought up in
the discussions. Factors such as this could be explored in
future studies.

A key strength of this study was that PPIE was included
at each stage of this research, from study conception
through to analysis and agreeing the final logic model.

Conclusions

This study has enabled us to produce a person-cen-
tered, evidenced-based logic model that describes evi-
dence-based intervention targets, effective intervention
components and modes of delivery to support self-man-
agement and explains how these can lead to improved
health outcomes for patients with MSK pain and vary-
ing levels of HL.

The model is acceptable to both patients and HCPs and
has potential for significant impact on the management
of MSK pain and for improving patient health outcomes.
The next steps are now to draw on this logic model to
inform the future refinement and evaluation of new,
inclusive supported self-management intervention(s) for
MSK pain that can be delivered in primary care.
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