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Summary

Worldwide prevalence of overweight and obesity in adults is a growing public health issue. Adults with
excess weight often have chronic musculoskeletal pain (CMP) with both conditions co-existing in a
complex, bidirectional relationship. Using a mixed-methods review, we aimed to quantify the
effectiveness and explore the appropriateness of weight loss interventions for adults with
overweight/obesity and CMP. Electronic databases were searched for studies published between 1990
and July 2016. Two reviewers independently assessed methodological quality and extracted data using
standardised tools. The review included fourteen randomized controlled trials that reported weight and
pain outcomes and three qualitative studies that explored the perceptions and experiences of adults
with co-existing overweight/obesity and CMP. The random effects pooled mean weight loss was 4.9
kg (95%CI: 2.9 to 6.8) greater for intervention vs control. The pooled mean reduction in pain was 7.3
units (95%CI: 4.1 to 10.5) greater for intervention vs control. Study heterogeneity was substantial for
both weight loss (12 = 95%, tau = £3.5 kg) and pain change (12 = 67%, tau =+4.1%). Meta-regression
slopes for the predictors of study quality, mean age and baseline mean weight status on mean study
weight reduction were generally shallow and not statistically significant (P>0.05). The meta-regression
slope between mean pain reduction and mean weight lost was a shallow, and not statistically significant
-0.09 kg per unit pain score change (95%CI: -0.21 to 0.40, p=0.54). Meta-synthesis of qualitative
findings resulted in two synthesized findings; the importance of healthcare professionals understanding
the effects of CMP on ability to control weight and the necessity of acknowledging and discussing the
link with patients and developing management and education programmes that address comorbidity.
In conclusion, integrated interventions designed to manage both weight and specific CMP conditions
are viewed positively by adults with overweight/obesity and CMP, and have been shown to be effective
in achieving weight loss and pain reduction.

Keywords: chronic musculoskeletal pain, overweight, obesity
Insert Table 1: Grade Summary of Findings here

Insert Table 2: ConQual Summary of Findings here



Introduction

Excess weight (BMI 225kg/m?) and chronic musculoskeletal pain (CMP) are prevalent conditions with
widespread implications for the individual, health care resources and the economy.? These two
conditions frequently occur simultaneously and the relationship appears to be bi-directional, adding to
the complexity of managing either condition independently. Cohort, case-control studies and
randomised controlled trials (RCT) assessing the effectiveness of weight loss interventions on
individuals with co-existing CMP have shown that weight reduction can be achieved and is associated
with lower pain scores.®6 However, no systematic review has been conducted to determine the
effectiveness of weight loss interventions in this specific patient group or participants' perceptions of
the appropriateness and sustainability of interventions to inform clinical practice.

Worldwide prevalence of overweight/obesity has risen markedly in recent decades with rates more than
doubling in some developed areas; globally 1.9 billion adults are overweight, 600 million of these are
obese.” Similarly, CMP (persistent pain, which lasts over 12 weeks or after the time that healing would
have been thought to occur after trauma or surgery 8), affects one in five adults in developed countries.®
While back pain and osteoarthritis (OA) (particularly of the knee) account for 50% of CMP, other
conditions such as rheumatoid arthritis, migraine, chronic daily headache and neck pain are also
common. Both conditions can independently negatively impact on a person’s health, functioning, and
quality-of-life, and both conditions are a significant economic burden on the state.10

Although a cause-effect relationship has not been established there is growing acknowledgement of a
link between obesity and CMP.11-18 For these individuals, difficulties arise in everyday activities such as
walking, climbing stairs and driving which result in a decline in independence, leading to reduction in
mental health, with depression and social isolation known to affect these patient groups.1°20 As CMP
interferes with daily functioning of individuals with obesity, it can have a negative effect on weight loss.?!
Conversely, individuals with higher BMI have been shown to have increased prevalence of CMP.22-6
The complex bi-directional relationship between CMP and overweight/obesity suggests that CMP may
impede weight loss interventions, and vice versa.

In a meta-analysis of four RCTs Christensen et al.2” showed positive effects of weight loss on pain and
function. However, the review focused on pain and functional outcomes rather than weight loss itself as
an outcome measure. Additionally, the review was restricted to RCTs including participants with OA
knee only. Therefore, this review was conducted to synthesise quantitative and qualitative evidence
that include a wider CMP population to: 1) evaluate the effectiveness of interventions in this population
for weight loss and pain and 2) gather insights of individual perceptions of the links between
overweight/obesity and CMP; the effectiveness, and appropriateness of weight loss interventions, and
sustainability of weight loss efforts. The findings from this review should be used to inform future
interventions for the promotion of healthier lifestyles, and thus help to promote sustainable weight loss
and improved management of chronic pain in adults with coexisting overweight/obesity.

Review question/objectives

The specific review question was: Are weight loss interventions effective and appropriate for the
management of adults with overweight/obesity and CMP?



The objectives of this review were to: 1) quantify the effectiveness of weight loss interventions for
reducing weight and pain, in adults with overweight/obesity and CMP; 2) explore the perceptions of
adults with overweight/obesity and CMP of the link between their weight and pain and their experience
of the effectiveness, appropriateness and sustainability of weight loss interventions. An aggregated
synthesis of qualitative and quantitative data was undertaken to derive conclusions and
recommendations useful for clinical practice and policy decision making.

Methods

This mixed methods systematic review and meta-analysis is reported in accordance with The Joanna
Briggs Institute (JBI) Reviewers Manual 201428  The objectives, inclusion criteria and methods of
analysis for this review were specified in advance and published in a protocol.?? (PROSPERO
CRD42016041828)

Inclusion criteria
Studies that met the following criteria were included:

e experimental study designs including randomised controlled trials and quasi-experimental
trials.

e adults (218 years) with overweight/obesity and CMP (including chronic lower back pain (CLBP),
OA or rheumatoid arthritis (RA), non-specific or widespread musculoskeletal pain conditions).
Diagnoses of overweight/obesity consistent with the WHO definition (BMI 225<30 kg/m?
overweight; BMI 230 kg/m? obese)” The protocol?® documented that diagnosis of chronic pain
should be consistent with the BPS definition (persistent pain, which lasts over 12 weeks or after
the time that healing would have been thought to occur after trauma or surgery).8 In this review
we found that while most of the studies included participants with a diagnosis of a chronic
musculoskeletal condition (predominantly OA knee), they did not specify the length of time pain
had been present. National Institute for Health and Care Excellence (NICE)3 guidelines for
the management of adults with OA indicate pain as the prominent feature of this condition,
therefore studies were deemed to adhere to inclusion criteria if participants were diagnosed
with a specified chronic condition.

e (uantitative studies that evaluated any weight management treatment programme.
Interventions such as bariatric drugs (e.g. orlistat), surgery (e.g. gastric banding), and lifestyle
modifications such as diet, physical activity or psychological interventions delivered as part of
a multi or single component study compared with no treatment (true control) or usual care as
reported by authors.

e studies reporting the following objective and subjective outcome measures - primary outcome:
change in body weight; any objective validated measure (not self-reported) of adiposity
(e.g.BMI, waist circumference). Secondary outcome; pain - any validated measure of pain -
numeric rating scale (NRS)/ visual analogue scale (VAS).

e (qualitative studies that explored the perceptions and experiences of engaging with weight loss
interventions and sustaining weight loss efforts long-term.

Search strategy and selection of studies



The search strategy aimed to find both published and unpublished studies. A three-step search strategy
was used. An initial limited search of MEDLINE and CINAHL was undertaken followed by analysis of
the text words contained in the title and abstract, and of the index terms used to describe the article. A
second search using all identified keywords and index terms was then undertaken across all included
databases (The Cochrane Library, EBSCOHOSTMedline, EBSCOHOSTCinahl, Scopus,
EBSCOHOSTPsycINFO, OvidEMBASE, Education Resources Information Centre (ERIC), Web of
Science. Clinicaltrials.gov, EU Clinical Trials register, ISRCTN Registry, PROSPERO, UK Clinical
Trials Gateway PQDT open, British Library EthOS, OpenGrey) from 1990-23 July 2016. This time frame
was selected as overweight/obesity rates have been increasing steadily during this period.” Finally, the
reference list of all key identified reports and articles were searched for additional studies (full search
strategy provided in SD1).

Following removal of duplicates, all title abstract and subject headings were screened by the first author
(LC) and a second reviewer (either CR, DM, SH, MJ, KC, JK, JO). Disagreements were resolved by
consensus or a third reviewer. Full text was retrieved for all records deemed to meet all inclusion
criteria.

Assessment of methodological quality

Publications selected for critical appraisal were assessed independently by two reviewers (LC, CR) for
methodological validity using standardised critical appraisal instruments from the Joanna Briggs
Institute: Meta-Analysis of Statistics Assessment and Review Instrument (JBI-MAStARI) and Qualitative
Assessment and Review Instrument (JBI-QARI).28 Where details required for critical appraisal were
unclear authors were contacted for further information. Disagreements were resolved by consensus or
a third reviewer (LE).

Data extraction
Stage 1

Two reviewers (LC, JO) independently extracted quantitative data using the standardised data
extraction tool from JBI-MAStARI2® (SD3). The data extracted included specific details about the
interventions, populations, study methods and outcomes of significance to the review question and
specific objectives. Where multiple reports of a primary study existed, data were extracted from the
publication reporting the most comprehensive dataset associated with weight and pain.

Two reviewers (LC, KC) read each qualitative study, discussed the key themes related to the objectives
of the review and agreed theme level for data extraction. Qualitative data were extracted independently
(LC, KC) using the standardised data extraction tool from JBI-QARI?® (SD4). The data extracted
included specific details about the phenomena of interest, populations, study methods and outcomes
of significance to the review question and specific objectives. All studies provided verbatim data from
research participants and these were extracted to illustrate each finding.

Stage 2



The results of each single method synthesis included in the mixed method review were extracted in
numerical, tabular or textual format. For syntheses of quantitative data, this consisted of appropriate
elements of the meta-analysis Forest plot. For qualitative reviews, it consisted of appropriate elements
of the QARI-view table.

Data synthesis
Stage 1 data synthesis for each single-method synthesis

The primary statistics extracted from each study were the mean changes in weight or pain for
intervention and control groups, together with the associated standard deviations of these changes.
When a standard deviation (SD) of change was not reported, it was estimated from the baseline and
follow-up SDs, according the methods described in the Cochrane handbook.3! Where a study had more
than one intervention a composite of the weighted mean differences was calculated according to the
methods described in the Cochrane handbook.3!

Treatment effect sizes were pooled in a random effects meta-analysis using the Comprehensive Meta-
analysis (CMA) software. All results were subject to double data entry. Pooled effects sizes (and
associated 95% confidence intervals) were quantified in a weighted fashion using the inverse variance
approach and a random effects model. Heterogeneity was quantified using I-squared and Tau-squared
statistics. Heterogeneity sources were explored with subgroup analyses and meta-regression. Where
statistical pooling was not possible the findings are presented in narrative form.

Qualitative research findings were pooled using JBI-QARI. This involved the aggregation and synthesis
of findings to generate a set of statements that represented that aggregation, through assembling the
findings (Level 1 findings) with an accompanying illustration and level of credibility for each finding. LC
categorised findings on the basis of similarity of concepts (Level 2 findings). Categories and descriptions
were reviewed (KC) and agreed. Finally LC and KC subjected categories to a meta-synthesis in order
to produce an agreed single comprehensive set of synthesised findings (Level 3 findings) that can be
used as a basis for evidence-based practice.

Stage 2 data synthesis for mixed method synthesis

The findings of each single-method synthesis included in this review were aggregated according to the
JBI Reviewers’ Manual Methodology for JBI Mixed Methods Systematic Reviews?8. This involved the
configuration of the findings to generate a set of statements that represented aggregation. Quantitative
findings were coded to attribute a thematic description. The resulting themes from quantitative and
gualitative syntheses have been combined to produce a set of synthesised findings.

Quality of Evidence

The overall quality of quantitative evidence for each outcome was rated according to the Grades of
Recommendation, Assessment, Development and Evaluation (GRADE) approach®2. A Summary of
Findings table created using GradePro is presented (Table 1). In order to establish confidence of the
qualitative findings the ConQual approach outlined by Munn et al,33 based on the principles of GRADE



was used. JBI levels of credibility (U Unequivocal, C Credible, US Unsupported).?® and dependability is
presented in a ConQual table (Table 2).

Results

Following removal of duplicates, a total of 12,388 citations were identified. Full text was retrieved for 58
potentially relevant publications and these were evaluated against the inclusion criteria by LC and CR.
No further studies were found by checking reference lists. Twenty quantitative publications* 3452 and
two qualitative publications 53 were excluded at this stage. Excluded publications are listed with
reason for exclusion (SD5). Figure 1 details the study selection flowchart presented according to
preferred reporting items for systematic reviews and meta-analysis (PRISMA) guidelines.5®

For the quantitative component of the review thirty publications reporting data from fourteen RCTs were
included356-84 (see SD6 for detalils).

For the qualitative component of the review five publications reporting the results of four studies were
included®-® (see SD6 for details), all five publications were critically appraised as both papers
representing one study reported different themes and therefore was included separately.

Deviations from original protocol

Two publications excluded from the per protocol analysis due to lack of clarity in the definition of CMP
were critically appraised*#? (Foy; Jenkinson). These studies included participants who reported knee
pain in the previous 4 weeks; this criterion did not meet our a priori criteria for chronic pain as defined
by the BPS. However, as the studies involved large numbers of participants and, given the nature of
the condition, chronicity was likely these studies were critically appraised for post hoc analysis.

Insert figure 1 Prisma Flowchart
Methodological quality
Quantitative studies

Fifteen publications®°6-5° from fourteen included primary research studies, plus the two non-per protocol
publications*#2 originally excluded were critically appraised and all were included in this review. Overall
quality scores ranged from 4-9 out of 10, ten publications scored =8. Eleven authors were approached
to provide additional information regarding study methods and/or data. Four authors responded, and
provided the requested data. Critical appraisal was updated for these studies.56:59.6364 Seven authors
failed to respond and therefore questions related to risk of selection bias and detection bias were scored
as unclear in these studies. Risk of selection bias was deemed high in seven studies58:60:61,6566,68,69
and risk of detection bias was deemed high in six studies.*?5866-9  Participant blinding was not achieved
in any of the studies. Some authors discussed the difficulties of participant blinding inherent to
rehabilitation/physical intervention studies. The results of the critical appraisal process are presented in
Table 3.

Insert Table 3



Qualitative studies

Five publications representing four studies were appraised.8-° One study® scored 3/10 and it was
decided by consensus (LC, CR) to exclude this study as the methodology lacked sufficient detail to
ensure dependability and credibility of findings. Methodological quality of the remaining four
publications was variable, however each was deemed to be of an acceptable standard and was included
in the meta-synthesis.  The results of the critical appraisal process are presented in Table 4

Insert Table 4
Description of quantitative studies
A summary of all per protocol (n=15) and post hoc (n=2) publications is presented in Table 5.

The fourteen per protocol and two post hoc studies investigated the effectiveness of weight loss
interventions in participants who were defined at baseline as overweight or obese with co-existing CMP
associated with OA knee (11 studies)356-65.69 OA knee or hip (2 studies)®¢7 self-reported knee pain (2
studies)*“2 and fibromyalgia (1 study).°

Studies were conducted in outpatient clinics (n=7)3:56.60.65.66.6869 ynijversity facilities (n=4)%14 or in a
clinical nutrition unit (n=1).5” The remaining studies did not report the location. Studies were conducted
in a wide variety of countries; most (seven) in the United States of America,345%.61-4 two in Denmark,56.60
three in Asia,%8656 gne each in the UK,*? Australia,¢ Spain,®” and Egypt.58 One study included only
female participants®® while one study included 90% male participants.5® The remaining studies included
more females than males (range 50-88% female). The mean age of participants ranged from 45 to 70
years with only one study including participants aged 45years. Participants in all remaining studies
were older than 57 years. The mean baseline BMI across all studies ranged from 27.7-38.5 kg/m?2.

There were a total of 4511 participants in the sample of sixteen included studies, of which 2592
participants were from the two studies that did not meet the per protocol criteria for chronic pain. There
was considerable variation in the number of participants in the studies; eight studies6:61.64-69 had less
than 100 participants, three586° had >100 and <200, three 223 had >200. For the post hoc analysis
Foy* had 2203 participants and Jenkinson2 had 389.

The length of interventions ranged from 6 weeks to 24 months. Only two studies reported follow-up
periods; in one study®® the follow-up period of 1 year included a further 8-week period of active dietary
intervention and the results were reported in a separate publication.5” The other study? reported a follow-
up period of 2 years during which all participants received 6 monthly phone calls. In addition, one study®®
differed in that prior to the interventions reported therein all participants had participated in a study
comparing the effect of two low energy diets, thus this study focused more on weight loss maintenance
rather than initial weight loss from an intervention.

Insert Table 5 Characteristics of included studies (Quantitative)



Description of qualitative studies
A summary of included studies (n=4) is presented in Table 6.

All of the studies included participants with a chronic pain condition; Janke et al®>6 included
predominantly male participants with chronic pain conditions including OA, Morden et al®® had a slightly
higher proportion of female participants with chronic joint pain while Craft et al,®” studied only female
participants with fibromyalgia. Sample sizes were 13,88 1587 and 3085¢ therefore the total number of
participants in the included studies was 58. Studies were conducted in the USA8>7 and UK.88

All studies adopted semi-structured interviewing either in a focus group,®” repeated individual
interviews®8 or choice of group/individual interview®5¢ as the method of data collection. In addition, one
study®® included completion of a diary for one week per month for six months. Interviews in all studies
were audio-recorded, video-recorded in one®” and transcribed verbatim. Interviewer notes and diaries
were added to interview data.8”-8 Data were analysed using qualitative technigues including constant
comparative method and thematic analysis.

The included studies provided data regarding participants understanding of 1) the relationship between
being overweight/obese and the development of CMP. 2) Factors that may influence weight
management. 3) Experiences of weight management programmes. 4) Needs and preferences for
weight management programmes. 5) Strategies used in self-management of weight and pain.

Findings of the Review
Quantitative component

The studies assessed a range of interventions administered either in isolation or in combination. Details
for individual studies are reported in Table 5. The interventions included;

= Dietary intervention — healthy eating guidelines/reduced calorie intake (eight
Studies)_3,42,58,59,61,62,66,68

= Dietary intervention — commercially produced meal replacement low energy diet (seven
Studies)_4,56,60,63,64,67,69

»  Structured exercise intervention (ten studies).342:58:59.61-5,69,

* Drugs: Orlistat (one study),* Mazindol (one study).®°

»  Acupuncture (one study).5®

» Pain coping skills training (one study).®

» Behavioural weight management (seven studies).34.60-4

Thirteen per protocol and two post hoc studies contained a dietary intervention with only one study
investigating the effectiveness of structured exercise interventions in isolation.®> All of the studies
reported on the primary outcome of weight; twelve studies*42:56-63.66-7 reported weight change, three
studies®®45 reported baseline and follow-up weight, one study®® reported change in BMI only and
therefore could not be included in the meta-analysis.

Primary outcome — Change in body weight



The random effects pooled results across all weight loss interventions vs controls in thirteen per protocol
studies®°6-67.69 (n= 1833 participants) showed mean weight loss was 4.9kg (95% CI:2.9 to 6.8) greater
for interventions; low-quality evidence (Figure 2). Heterogeneity was considerable (12 = 95%, tau = +3.5).
A sensitivity analysis was undertaken by including the studies that did not meet the per-protocol
criteria*#? (n= 4425 participants) and this increased the mean weight loss to 5.1 kg (95% CI:3.4 to 6.8).
The study investigating a weight loss intervention on participants with fiboromyalgia®” was not included
in the meta-analysis as no information on weight change in kg was given. However the participants in
the intervention group lost more weight than the usual care control group at six months, BMI change in
the intervention group was -3.3kg/m-2 compared with no change in the usual care control group.

Insert Figure 2

Secondary outcome — change in pain

Effect of weight loss interventions on pain outcomes were assessed in thirteen studies using a variety
of tools. The Western Ontario and McMaster Universities Osteoarthritis Index (WOMAC) pain subscale
was used most frequently (eight studies),342:56.62-4.66 two studies used Visual analogue scales®851 and
one study each used; the Brief Pain Inventory,%® Knee Injury and Osteoarthritis Outcome Score,°
Tender point examination,” and Lequesne Index.58 Scores were standardized according to OMERACT
recommendations® to allow comparison.

Pooled results from ten per protocol studies?56-58.60.62-6.69 (n=1658 participants) examining weight loss
interventions vs usual care showed significant mean pain reduction of 7.3 units (95% CI: 4.1 to 10.5),
low quality evidence in favour of intervention (Figure 3). A sensitivity analysis was undertaken by
including the studies deemed non-per-protocol*#? (n=4250 participants). This resulted in a small
decrease to 6.4 units (95%CI: 3.7 to 9.1). The meta-regression slope between mean pain reduction and
mean weight lost was a shallow -0.09 kg/unit change in pain score (95%CI: -0.21 to 0.40, p=0.54). The
study investigating participants with fibromyalgia®” used tender point count to assess pain, this score
could not be standardised and was therefore not included in the meta-analysis. However in this study
the weight reduction group had significantly lower pain than controls, as determined by mean tender
point count.

Insert Figure 3

Possible sources of heterogeneity (age, duration of study intervention, baseline BMI, sex, study quality
and publication bias) were explored using meta-regression analyses. Study heterogeneity was
substantial for both weight loss (12 = 95%, tau = 3.5 kg) and pain change (1> = 67%, tau =+4.1%). The
meta-regression slopes for the predictors of study quality, mean age and baseline mean weight status
on study weight reduction were generally shallow and not statistically significant (P>0.05). The 95%
confidence intervals for these meta-regression slopes all overlapped zero.

Qualitative component

Meta synthesis of studies included in the review generated two synthesised findings. The synthesised



findings were developed from seventeen study findings extracted from the four included studies.
Findings were grouped according to similarity of concept into seven categories. All of the findings
were illustrated using direct participant quotes and therefore assigned unequivocal level of credibility.
The study findings and illustrations are presented in SD5. The synthesised findings are presented
below.

Synthesised finding 1: It is important for healthcare professionals (HCP) interacting with adults with
co-existing overweight/obesity and CMP to understand the physical and psychological effects of pain
that make healthy behaviour more challenging. Pain can result in eating being used as a coping
strategy and may impact on self-efficacy for behaviours that promote weight loss; in particular, the
impact of pain on activity levels may be a barrier to weight loss.

Synthesised finding 2: Healthcare professionals must acknowledge and discuss the link between
weight and pain with their patients and develop management and education programmes that combine
both aspects of comorbidity to promote successful outcomes in terms of weight loss and pain reduction.

Meta-aggregation of individual syntheses

Mixed method syntheses were conducted to answer the research question “Are weight loss
interventions effective and appropriate for the management of adults with overweight/obesity and
CMP?” Bayesian methods of attributing a qualitative thematic description to the quantitative findings
were applied to facilitate the final meta-aggregation of the individual quantitative and qualitative
syntheses®! (SD6). Textual descriptions translated from quantitative findings were combined with the
synthesised findings from the qualitative component to form the mixed methods synthesis (SD7). Meta-
aggregated synthesis: Integrated interventions designed to manage both weight and specific CMP
conditions are viewed positively by adults with overweight/obesity and CMP, and have been shown to
be effective to achieve weight loss and pain reduction. This mixed methods synthesis was used to
generate recommendations for practice.

Discussion

This mixed methods review aimed to develop an aggregated synthesis of quantitative and qualitative
studies investigating the effectiveness and appropriateness of weight loss interventions for adults with
overweight/obesity and CMP. Data from fourteen RCTs (n=1833 participants) and three qualitative
studies (n=58 participants) demonstrate that integrated interventions designed to manage both weight
and specific CMP conditions are viewed positively by adults with overweight/obesity and CMP, and
have been shown to be effective to achieve weight loss and pain reduction.

Quantitative analyses demonstrated that weight loss interventions compared to no treatment or usual
care controls reduced body weight and pain score. Pooled data showed a reduction in body weight in
favour of the intervention of 4.9 kg (Cl:2.9 to 6.8). The magnitude of the effect is in keeping with recent
“real world” clinical data from an NHS weight loss service.%? A reduction in body weight of 2.5-5 kg over
a period of two years is associated with a 30-60% reduction in the risk of developing diabetes, while a
reduction in body weight of 5-8 kg is associated with improvement in triglyceride levels and blood lipid
profile.%® Thus, it could be argued that the reduction is clinically important. Pooled data showed a



reduction in pain in favour of the intervention of 7.4 units (Cl: 4.1 to 10.5)). Though no definitive
meaningful clinically important difference (MCID) exists, a change of 10 points on a 100-point scale
could be considered clinically important.®4 Thus, the reduction in pain may not be clinically relevant.
However, given that only two of the included studies directly targeted participants pain,3%8 it raises
potential for the development of a weight loss programme to aid pain reduction in this patient population.

The review conducted by Christensen et al.?” included 417 patients and found that a mean difference
change in body weight of 6.1 kg could not predict a significant change in pain score. This finding is
consistent with the findings of our review.

Several studies in this review compared more than one intervention. i.e., dietary intervention, exercise
intervention, behavioural intervention, pain intervention. Simple comparison between intervention
arms demonstrated that when dietary and exercise components were combined, participants
demonstrated greater reduction in body weight and pain scores compared to participants offered a
single intervention. For example, Messier®? reported participants in the diet and exercise group showed
a mean weight loss of 0.6 kg more than the diet only group and 1.7 kg more than the exercise only
group and a reduction in pain score of 1.6 more than the diet only group and 6.8 more than the exercise
only group. This finding is consistent with NICE recommendations that exercise is offered to adults with
OA and that weight management programmes include multiple components. Only two studies in this
review incorporated a specific pain intervention3%8. This finding suggests that current practice views
the pain aspect of comorbidity as less important than the need to address weight. Placing less emphasis
on management of CMP is at odds with the qualitative findings of this review which recommend holistic
management of both conditions simultaneously. Meta-analysis and narrative analysis in this review
demonstrated that adults with overweight/obesity and CMP can engage with structured weight loss
interventions including exercise. However, qualitative data identified that HCP were more likely to
address weight and pain as separate issues. Meta aggregation of findings recommends that: HCP
working with this population demonstrate understanding of the link between weight and CMP, address
issues related to comorbidity, and develop appropriately integrated management and education
programmes that aim to achieve sustained weight loss and reduced pain.

The trials included in this review were mainly conducted in populations of older adults (=57 years) with
OA. Most of the studies had a high percentage of female participants and the site of OA was usually
the knee. Only one trial reported the effectiveness of a weight-loss intervention on weight and pain in
a population of obese adults with a different CMP condition (fibromyalgia). No completed trials
investigating the effectiveness of weight loss on other types of CMP were identified. Two ongoing RCTs
were found. The first of these is a combined weight and pain intervention for adults with
overweight/obesity and broadly defined chronic pain.*! The second is a trial investigating the effects of
a lifestyle intervention for patients with LBP and overweight/obesity.5? In the qualitative component of
the review the CMP diagnoses of the participants also included OA knee and fibromyalgia. One study
stated that in addition to including participants with OA, the study also included participants with low
back pain, however individual participants’ diagnosis were not stated and therefore findings could not
be attributed to any individual group in this study.

Strengths and Limitations



The limited range of CMP groups (participants with OA and fibromyalgia) included in this review could
be considered a limitation, therefore the results and recommendations for practice may be less
generalisable to other pain groups. However, a strength of this review is that it builds on Christensen et
al.Z’ review of participants with OA. Limitations concerning the review process include the language
restriction as no facility for translations was available. In addition there was a lack of response to request
for further information from seven authors therefore judgements made about risk of bias and
subsequent down-grading of evidence quality may not have been warranted. We also acknowledge that
our explorations of moderators of response were at the study level of sample means rather than with
individual participant data.

Conclusion and implications of this review
Implications for practice and policy

The predicted increase in overweight and obesity presents a challenge and an opportunity for HCP.
The results of this review and meta-analysis add to the evidence-base for managing adults with co-
existing overweight/obesity and CMP. Low-quality evidence from the quantitative component and
moderate quality evidence from the qualitative component suggests HCP and policy makers should
emphasise the benefits of managing weight and CMP simultaneously. Interventions designed to
combine management of weight and specific CMP conditions could maximise weight loss and reduce
pain.

Implications for research

To address the limitation of lack of generalisability of the results to populations other than those with
OA or fibromyalgia, well-designed, high quality RCTs on the effect of combined weight loss/pain
interventions are needed. Interventions including the large population of adults with CLBP would be of
particular value. Studies investigating the association between changes in fat mass, inflammatory
markers and pain would be beneficial in adding to understanding of the relationship between these
factors. These studies will further contribute to the evidence base underpinning the management of
comorbidity.

Conflicts of interest

None

Acknowledgements

Caroline DeBrun for help with literature searches and Joan Olijade for assistance with data extraction
References

(1) Morgan E, Dent M. The economic burden of obesity. 2010.

(2) Phillips CJ. The cost and burden of chronic pain. Reviews in Pain 2009;3(1):2-5.



(3) Somers, TJ, Blumenthal, JA, Guilak, F, Kraus, VB, Schmitt, DO. et al. Pain coping skills
training and lifestyle behavioral weight management in patients with knee osteoarthritis: a
randomized controlled study. Pain 2012;153(6):1199-1209.

(4) Foy CG, Lewis CE, Hairston KG, Miller GD, Lang W, Jakicic JM, et al. Intensive Lifestyle
Intervention Improves Physical Function Among Obese Adults With Knee Pain: Findings From
the Look AHEAD Trial. Obesity 2011;19(1):83-93.

(5) Gudbergsen H, Boesen M, Lohmander LS, Christensen R, Henriksen M, Bartels EM, et al.
Weight loss is effective for symptomatic relief in obese subjects with knee osteoarthritis
independently of joint damage severity assessed by high-field MRI and radiography.
Osteoarthritis and Cartilage 2012 6;20(6):495-502

(6) Atukorala I, Makovey ], Lawler L, Messier SP, Bennell K, Hunter DJ. Is there a dose
response relationship between weight loss and symptom improvement in persons with knee
osteoarthritis? Arthritis Care Research (Hoboken). 2016;68(8):1106-1114.

(7) World Health Organisation. Obesity and overweight. Factsheet No. 311. 2014.

(8) British Pain Society. FAQ's. 2008; Available at: https://www.britishpainsociety.org/media-
resources/#fags, 2015.

(9) International Association for the Study of Pain. IASP Taxonomy. 2015; Available at:
http://www.iasp-pain.org/Taxonomy.

(10) Donaldson SL. Chief Medical Officer Annual Report, Chapter: Pain: Breaking through the
barrier. 2008.

(11) Price C, Hoggart B, Olukoga O, Williams A, Bottle A. National Pain Audit 2010-2012.
2012.

(12) McCarthy LH, Bigal ME, Katz M, Derby C, Lipton RB. Chronic pain and obesity in elderly
people: results from the Einstein Aging Study. J Am Geriatr Soc 2009;57(1):115-119.

(13) Silverwood V, Blagojevic-Bucknall M, Jinks C, Jordan JL, Protheroe J, Jordan KP. Current
evidence on risk factors for knee osteoarthritis in older adults: a systematic review and meta-
analysis. Osteoarthritis Cartilage 2015;23(4):505-515.

(14) Blagojevic M, Jinks C, Jeffrey A, Jordan K. Risk factors for the onset of knee osteoarthritis
in older adults: a systematic review and meta-analysis. Osteoarthritis Cartilage 2010;18:24-
33.

(15) Shiri R, Karppinen J, Leino-Arjas P, Solovieva S, Viikari-Juntura E. The association
between obesity and low back pain: a meta-analysis. Am J Epidemiol 2010 15;171(2):135-
154.

(16) Somers. T.]J., Wren AA, Keefe FJ. Understanding chronic pain in older adults: Abdominal
fat is where it is at. PAIN® 2011;152:8-9.

(17) Heuch I, Heuch I, Hagen K, Zwart JA. Body Mass Index as a Risk Factor for Developing
Chronic Low Back Pain: A Follow-up in the Nord-Trgndelag Health Study. Spine 2013
15;38(2):133-139.

(18) Okifuji A, Donaldson GW, Barck L, Fine PG. Relationship between fibromyalgia and obesity
in pain, function, mood, and sleep. J PAIN 2010 12;11(12):1329-1337.


https://www.britishpainsociety.org/media-resources/
https://www.britishpainsociety.org/media-resources/
http://www.iasp-pain.org/Taxonomy

(19) Ray L, Lipton RB, Zimmerman ME, Katz MJ, Derby CA. Mechanisms of association
between obesity and chronic pain in the elderly. PAIN® 2011 1;152(1):53-59.

(20) Gatineau M, Hancock C, Dent M. Adult obesity and disability. National Obesity
Observatory 2013.

(21) Wachholtz A, Binks M, Eisenson H, Kolotkin R, Suzuki A. Does pain predict interference
with daily functioning and weight loss in an obese residential treatment-seeking population?
Int J Behav Med 2010;17:118-124.

(22)Thomazeau J, Perin ], Nizard R, Bouhassira D, Collin E, Nguyen E, et al. Pain management
and pain characteristics in obese and normal weight patients before joint replacement. J Eval
Clin Pract 2014 10;20(5):611-616.

(23) Janke AE, Collins A, Kozak AT. Overview of the relationship between pain and obesity:
What do we know? Where do we go next? J Rehabil Res Dev 2007;44(2):245-262.

(24) Bonakdar RA. Chronic Pain Perspectives: Targeting systemic inflammation in patients with
obesity-related pain: Obesity- related pain: Time for a new approach that targets systemic
inflammation. J Fam Pract 2013 09/02;62(9):522-9.

(25) McVinnie DS. Obesity and Pain. British Journal of Pain 2013;7(4):163-170.

(26) Wedin S, Byrne K, Morgan K, LePage M, Goldman R, Crowley N, et al. Presurgical weight
is associated with pain, functional impairment and anxiety among gastric bypass surgery
patients. Pain Res Treat 2012:1-5.

(27) Christensen R, Bartels EM, Astrup A, Bliddal H. Effect of weight reduction in obese
patients diagnosed with knee osteoarthritis: a systematic review and meta-analysis. Ann
Rheum Dis 2007;66(4):433-439.

(28) The Joanna Briggs Institute. Joanna Briggs Institute Reviewers’ Manual. Adelaide: The
Joanna Briggs Institute; 2014.

(29) Cooper L, Ryan C, Ells LJ, Hamilton S, Atkinson G, Cooper K, et al. Weight loss
interventions for overweight/obese adults with chronic musculoskeletal pain: a mixed methods
systematic review protocol. JBI Database System Reviews and Implement Reports.
2016;14(5):57-67.

(30) National Institute for Health and Care Excellence. Osteoarthritis Care and
Management. CG177. 2014.

(31) Higgins JPT, Green S (editors). Cochrane Handbook for Systematic Reviews of
Interventions Version 5.1.0 [updated March 2011]. The Cochrane Collaboration, 2011.
Available from http://handbook.cochrane.org.)

(32) Guyatt GH, Oxman AD, Vist GE, Kunz R, Falck-Ytter Y, Alonso-Coello P, et al. GRADE: an
emerging consensus on rating quality of evidence and strength of recommendations. BMJ :
336(7650), 924-926. http://doi.org/10.1136/bmj.39489.470347.AD.

(33) Munn A, Porritt K, Lockwood C, Aromataris E, Pearson A. Establishing confidence in the
output of qualitative research synthesis: The ConQual approach. BMC Medical Research
Methodology 2014;14:108.

(34) Andersen LN, Juul-Kristensen B, Sgrensen TL, Herborg LG, Roessler KK, Sggaard K.
Efficacy of Tailored Physical Activity or Chronic Pain Self-Management Programme on return to


http://handbook.cochrane.org/
http://doi.org/10.1136/bmj.39489.470347.AD

work for sick-listed citizens: A 3-month randomised controlled trial. Scand J Public Health
2015;43(7):694-703.

(35) Arnold LM, Palmer RH, Hufford MR, Chen W. Effect of milnacipran on body weight in
patients with fibromyalgia. Int J Gen Med 2012;5:879-887.

(36) Baena-Beato P. Aquatic therapy improves pain, disability, quality of life, body composition
and fitness in sedentary adults with chronic low back pain. A controlled clinical trial. Clin
Rehabil 2014;28(4):350-360.

(37) Blissmer B, Riebe D, Dye G, Ruggiero L, Greene G, Caldwell M. Health-related quality of
life following a clinical weight loss intervention among overweight and obese adults:
intervention and 24 month follow-up effects. Health Qual Life Outcomes 2006:4, 43.
http://doi.org/10.1186/1477-7525-4-43

(38) Carbonell-Baeza A, Aparicio VA, Martins-Pereira CM, Gatto-Cardia CM, Ortega FB, Huertas
FJ et al. Efficacy of Biodanza for treating women with fibromyalgia. J Altern Complement Med
2010;16(11):1191-1200.

(39) Clinton CM, O’Brien S,Law ], Renier CM,Wendt MR. Whole-foods, plant-based diet
alleviates the symptoms of osteoarthritis. Arthritis 2015 28 Feb;2015 708152.

(40) Hopman-Rock M, Westhoff MH. The effects of a health educational and exercise program
for older adults with osteoarthritis for the hip or knee. J Rheumatol 2000;27(8):1947-1954.

(41) Janke EA, Fritz M, Hopkins C, Haltzman B, Sautter JM, Ramirez ML. A randomized clinical
trial of an integrated behavioral self-management intervention Simultaneously Targeting
Obesity and Pain: the STOP trial. BMC Public Health 2014 06/18;14:621-621.

(42) Jenkinson CM, Doherty M, Avery AJ, Read, A, Taylor M, Sach T et al. Effects of dietary
intervention and quadriceps strengthening exercises on pain and function in overweight people
with knee pain: randomised controlled trial. BMJ 2009;339:b3170-b3170.

(43) Kaartinen K, Lammi K, Hypen M, Nenonen M, Hanninen O, Rauma AL. Vegan diet
alleviates fibromyalgia symptoms. Scand J Rheumatol 2000;29(5):308-313(44) L

(44) Krejci M. Yoga training application in overweight control of seniors with
arthritis/osteoarthritis. Fizjoterapia 2011;19(2):3-8.

(45) Latorre PA, Santos MA, Heredia-Jiménez JM, Delgado-Ferndndez M, Soto VM, Mafias A,
Carbonell-Baeza A. Effect of a 24-week physical training programme (in water and on land) on
pain, functional capacity, body composition and quality of life in women with fibromyalgia. Clin
Exp Rheumatol 2013;31(6):S72-S80.

(46) Lemmey AB, Marcora SM, Chester K, Wilson S, Casanova F, Maddison PJ. Effects of high-
intensity resistance training in patients with rheumatoid arthritis: a randomized controlled trial.
Arthritis Rheum 2009;61(12):1726-1734.

(47) Lemmey AB, Williams SL, Marcora SM, Jones J, Maddison PJ. Are the benefits of a high-
intensity progressive resistance training program sustained in rheumatoid arthritis patients? A
3-year followup study. Arthritis Care Res (Holboken 2012;64(1):71-75.

(48) Masheb RM, Lutes LD, Kim HM, Holleman RG, Goodrich DE, Janney CA, et al. Weight loss
outcomes in patients with pain. Obesity (Silver Spring, Md.) 2015;23(9):1778-1784.



(49) Reicke BF, Christensen R, Christensen P, Leeds AR, Boesen M, Bliddal H et al. Comparing
two low-energy diets for the treatment of knee osteoarthritis symptoms in obese patients: a
pragmatic randomized clinical trial. Osteoarthritis Cartilage 2010;18(6):746-754.

(50) Saraboon Y, Aree-Ue S, Maruo SJ The effect of multifactorial intervention programs on
health behavior and symptom control among community- dwelling overweight older adults
with knee osteoarthritis. Orthopaedic Nursing 2015;34(5):296-308.

(51) de Vos BRJ, Bierma-Zeinstra S. Effectiveness of a tailor-made weight loss intervention in
primary care. Eur J Nut. 2014,;53(1):95-104.

(52)Williams A, Wiggers 1, O'Brien KM, Wolfenden L, Yoong SW, C.M. A randomised controlled
trial of a lifestyle behavioural intervention for patients with low back pain, who are overweight
or obese: study protocol. BMC Musculoskelet Disord.2016 11;17:70 2016;11(17):70.

(53) Hurley MV, Walsh N, Bhavnani V, Britten N, Stevenson F. Health beliefs before and after
participation on an exercised-based rehabilitation programme for chronic knee pain: doing is
believing. BMC Musculoskelet Disord 2010;11:31-31.

(54) Setchell J, Watson B, Jones L, Gard M. Weight stigma in physiotherapy practice: Patient
perceptions of interactions with physiotherapists. Man Ther 2015 01 Dec;20(6):835-841.

(55) Moher D, Liberati A, Tetzlaff J, Altman DG, The PRISMA Group (2009). Preferred
Reporting Items for Systematic Reviews and Meta-Analyses: The PRISMA Statement. PLoS
Med 6(6): €e1000097. doi:10.1371/journal.pmed1000097

(56) Christensen R.A, Astrup A, Bliddal H. Weight loss: the treatment of choice for knee
osteoarthritis? A randomized trial. Osteoarthritis Cartilage 2005;13(1):20-27.

(57) Bliddal H, Leeds AR, Stigsgaard L, Astrup A, Christensen R. Weight loss as treatment for
knee osteoarthritis symptoms in obese patients: 1-year results from a randomised controlled
trial. Ann Rheum Dis 2011;70(10):1798-1803.

(58) Huang MH, Chen CH, Chen TW, Weng MC, Wang WT, Wang YL. The effects of weight
reduction on the rehabilitation of patients with knee osteoarthritis and obesity. Arthritis Care
Res 2000;13(6):398-405.

(59) Wolf S, Foley S, Budiman-Mak E, Moritz T, O'Connell S, Jelinek C, Collins EG. Predictors of
weight loss in overweight veterans with knee osteoarthritis who participated in a clinical trial. J
Rehabil Res Dev 2010;47(3):171-181.

(60) Christensen R, Henriksen M, Leeds AR, Gudbergsen H, Christensen P, Bliddal H et al.
Effect of weight maintenance on symptoms of knee osteoarthritis in obese patients: a twelve-
month randomized controlled trial. Arthritis Care Res 2015;67(5):640-650.

(61) Messier SP, Loeser RF, Mitchell MN, Valle G, Morgan TP, Rejeski W], et al. Exercise and
Weight Loss in Obese Older Adults with Knee Osteoarthritis: A Preliminary Study. J Am Geriatr
Soc 2000;48(9):1062-1072.

(62) Messier SP, Loeser RF, Miller GD, Morgan TM, Rejeski W], Sevick MA, et al. Exercise and
dietary weight loss in overweight and obese older adults with knee osteoarthritis: The arthritis,
diet, and activity promotion trial. Arthritis Rheum 2004;50(5):1501-1510.

(63) Messier SP, Mihalko, SL, Legault C, Miller GD, Nicklas B] DeVita P et al. Effects of
intensive diet and exercise on knee joint loads, inflammation, and clinical outcomes among



overweight and obese adults with knee osteoarthritis: the IDEA randomized clinical trial. JAMA
2013;310(12):1263-1273.

(64) Miller GD, Nicklas BJ, Davis C, Loeser RF, Lenchik L, Messier SP. Intensive weight loss
program improves physical function in older obese adults with knee osteoarthritis. Obesity
(Silver Spring, Md.) 2006;14(7):1219-1230.

(65) Lim JY, Tchai E, Jang SN. Effectiveness of aquatic exercise for obese patients with knee
osteoarthritis: a randomized controlled trial. PM R: 2010;2(8):723-731.

(66) Gandler N, Simmance N, Keenan J, Choong PF, Dowsey MM. A pilot study investigating
dietetic weight loss interventions and 12 month functional outcomes of patients undergoing
total joint replacement. Obesity Research & Clinical Practice 2016;10(2):220-223.

(67) de Luis DA, Izaola O, Garcia Alonso M, Aller R, Cabezas G, de la Fuente B. Effect of a
commercial hypocaloric diet in weight loss and post surgical morbidities in obese patients with
chronic arthropathy, a randomized clinical trial. Eur Rev Med Pharmacol Sci
2012;16(13):1814-1820.

(68) Senna MK, Sallam RA, Ashour HS, Elarman. Effect of weight reduction on the quality of
life in obese patients with fibromyalgia syndrome: a randomized controlled trial. Clin
Rheumatol 2012;31(11):1591-1597.

(69) Toda Y, Toda T, Takemura S, Wada T, Morimoto T, Ogawa R. Changes in Body Fat, but
not body weight or metabolic correlates of obesity is related to symptomatic relief in obese
patients with knee osteoarthritis after a weight control program. J Rheumatol
1998;25(11):2181-6.

(70) Christensen P, Frederiksen R, Bliddal H, Riecke BF, Bartels EM, Henriksen M et al.
Comparison of three weight maintenance programs on cardiovascular risk, bone and vitamins
in sedentary older adults. Obesity (Silver Spring, Md.) 2013;21(10):1982-1990.

(71) Henriksen M, Christensen R, Hunter D], Gudbergsen H, Boesen M5, Lohmander LS,
Bliddal H. Structural changes in the knee during weight loss maintenance after a significant
weight loss in obese patients with osteoarthritis: a report of secondary outcome analyses from
a randomized controlled trial. Osteoarthritis Cartilage 2014;22(5):639-646.

(72) Messier SP, Gutekunst D], Davis C, DeVita P. Weight loss reduces knee-joint loads in
overweight and obese older adults with knee osteoarthritis. Arthritis Rheum 2005;52(7):2026-
2032.

(73) Focht BC, Rejeski W], Ambrosius WT, Katula JA, Messier SP. Exercise, self-efficacy, and
mobility performance in overweight and obese older adults with knee osteoarthritis. Arthritis
Rheum 2005;53(5):659-665.

(74) Miller GD, Nicklas BJ, Davis CC, Ambrosius WT, Loeser RF, Messier SP. Is serum leptin
related to physical function and is it modifiable through weight loss and exercise in older adults
with knee osteoarthritis? Int J Obes Rel Metab Disord: 2004;28(11):1383-1390.

(75) Nicklas BJ, Ambrosius W, Messier SP, Miller GD, Penninx BW, Loeser RF, et al. Diet-
induced weight loss, exercise, and chronic inflammation in older, obese adults: a randomized
controlled clinical trial. Am J Clin Nutr 2004;79(4):544-551 8p.

(76) Rejeski W], Focht BC, Messier SP, Morgan T, Pahor M, Penninx B. Obese, older adults with
knee osteoarthritis: weight loss, exercise, and quality of life. Health Psychol 2002;21(5):419-
426.



(77) Sevick MA, Miller GD, Loeser RF, Williamson ]JD, Messier SP. Cost-effectiveness of
exercise and diet in overweight and obese adults with knee osteoarthritis. Med Sci Sports
Exerc 2009;41(6):1167-1174.

(78) Beavers D, Beavers K, Loeser R, Walton N, Lyles M, Nicklas B, et al. The independent and
combined effects of intensive weight-loss and exercise training on bone mineral density in
overweight and obese older adults with osteoarthritis. . Osteoarthritis Cartilage
2014;22(6):726-733.

(79) Beavers KM, Beavers DP, Newman J]J, Anderson AM, Loeser Jr. RF, Nicklas BJ, et al.
Effects of total and regional fat loss on plasma CRP and IL-6 in overweight and obese, older
adults with knee osteoarthritis. Osteoarthritis Cartilage 2015 2;23(2):249-256

(80) Hunter DJ, Beavers DP, Eckstein F, Guermazi A, Loeser RF, Nicklas BJ et al. The
Intensive Diet and Exercise for Arthritis (IDEA) trial: 18-month radiographic and MRI
outcomes. Osteoarthritis Cartilage 2015;23(7):1090-1098.

(81) Gudbergsen H, Boesen M, Christensen R, Astrup A, Bliddal H. Radiographs and low field
MRI (0.2T) as predictors of efficacy in a weight loss trial in obese women with knee
osteoarthritis. BMC Musculoskelet Disord 2011;12:56-56.

(82) Miller GD, Nicklas BJ, Loeser RF. Inflammatory biomarkers and physical function in older,
obese adults with knee pain and self-reported osteoarthritis after intensive weight-loss
therapy. J Am Geriatr Soc 2008;56(4):644-651.

(83) Miller GD, Jenks MZ, Vendela M, Norris JL, Muday GK. Influence of weight loss, body
composition, and lifestyle behaviors on plasma adipokines: a randomized weight loss trial in
older men and women with symptomatic knee osteoarthritis. J Obes 2012;2012:708505-
708505.

(84) Wang X, Miller GD, Messier SP, Nicklas B]. Knee strength maintained despite loss of lean
body mass during weight loss in older obese adults with knee osteoarthritis. J Gerontol A Biol
Sci Med Sci 2007;62(8):866-871.

(85) Janke AE, Kozak AT. "The more pain I have, the more I want to eat": obesity in the
context of chronic pain. OBESITY 2012 10;20(10):2027-2034.

(86) Janke EA, Ramirez ML, Haltzman B, Fritz M, Kozak AT. Patient’s experience with
comorbidity management in primary care: a qualitative study of comorbid pain and obesity.
Prim Health Care Res Dev 2016;17(01):33-41.

(87) Craft JM, Ridgeway JL, Vickers KS, Hathaway JC, Vincent A, Oh TH. Unique barriers and
needs in weight management for obese women with fibromyalgia. Explore (New York, N.Y.)
2015;11(1):51-58.

(88) Morden A, Jinks C, Nio Ong B. "...... I've found one the weight had gone off, I've had a few
twinges, but nothing like before". Exploring weight and self-management of knee pain.
Musculoskeletal Care 2014;12:63-73.

(89) Rutledge DN, Cantero PJ, Ruiz JE. Chronic pain management strategies used by low-
income overweight Latinos. Chronic Iliness 2013;9(2):133-144.

(90) Busse JW, Bartlett S, Dougados M, Johnston BC, Guyatt GH. Optimal Stratesgies for
Reporting Pain in Clinical Trials and Systematic Reviews: Recommendations from an OMERACT
12 Workshop. J Rheumatol 2015;4(10):1962-1970.



(91) The Joanna Briggs Institute. Joanna Brigges Institute Reviewers Manual:2014
Edition/Supoplement. : The Joanna Briggs Institute.

(92) Ryan C, Viayaraman A, Denny V, Ogier A, Ells L, Wellburn S, et al. The association
between baseline persistent pain and weight change in patients attending a specialist weight
management service. Plos One 2017;12(6):(6):e0179227.-e0179227.

(93) Jensen MD, Ryan DH, Apovian CM, Ard JD, Comuzzie AG, Donato KA. AHA/ACC/TOS
Guideline for the Management of Overweight and Obesity in Adults. Circulation
2014;129:5102-5138.

(94) Salaffi F, Stancati A, Silvestri CA, Ciapetti A, Grassi W. Minimal clinically important
changes in chronic musculoskeletal pain intensity measured on a numerical rating scale. Eur ]
Pain 2004;8(4):283-291.















