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Abbreviations 

6MWT 6-minute walk test 
AMSTAR A Measurement Tool to Assess Systematic Reviews 
BMI Body mass index 
CI Confidence intervals 
KOA Knee osteoarthritis 
KOOS Knee Injury and Osteoarthritis Outcome Score 
LBP Lower back pain 
NRS Numerical rating scale 
RCT Randomized controlled trial 
SMD Standardized mean differences 

Context and Policy Issues 

In 2016, the World Health Organization estimated 1.9 billion adults (age ≥ 18 years) to be 

overweight (body mass index, BMI = 25-29.9 kg/m2) and 650 million to be obese (BMI ≥ 30 

kg/m2).1 Amongst other symptoms, individuals who are overweight are more likely to suffer 

from fatigue, depression, and chronic pain.2,3 Chronic pain affects about one in five 

Canadian adults (age ≥ 18 years)  and one in three seniors (age ≥ 65 years).4 This has 

considerable economic implications as an estimated annual direct cost of $7.2 billion is 

associated with managing chronic pain in Canada.5 

Chronic non-cancer pain is commonly caused by neuropathy, lower back issues, or 

arthritis.6 Studies have shown obesity to be associated with knee and hip pain.7 This link 

between chronic pain and obesity is related, in part, to the mechanical load on weight-

bearing joints.7 This is especially relevant in patients with knee osteoarthritis (KOA) as the 

knee joint is most commonly affected in the lower extremities.8 As a chronic degenerative 

disease that could result in permanent damage to bone joints, osteoarthritis is the most 

common type of arthritis.9  

With the goal of helping patients lose and maintain long-term weight loss, non-surgical 

treatments for obesity have been associated with benefits for obesity-related 

comorbidities.10 Non-pharmacological options for pain and mobility include, but are not 

limited to, strength training, aerobic exercise, yoga, massage therapy, orthotics, and/or 

weight loss interventions.11 Weight loss interventions can involve multidisciplinary teams 

consisting of dieticians, physiologists, and clinical psychologists.8 Differences exist in 

weight management programs, which can incorporate diet (e.g., caloric restriction), 

exercise (e.g., aerobic and/or strength training), behavioural education (e.g., self-regulatory 

skills), or various combinations of these interventions.8 

In February 2020, a CADTH Rapid Response Reference List report indicated the availability 

of relevant literature regarding the clinical effectiveness of body weight modification 

interventions for chronic non-cancer pain, as well as evidence-based guidelines regarding 

body weight modification for chronic, non-cancer pain.12 The objective of this report is to 

review and summarize the relevant literature regarding the clinical effectiveness of body 

weight modification interventions for chronic non-cancer pain. 

Research Question 

What is the clinical effectiveness of body weight modification interventions for chronic non-

cancer pain? 
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Key Findings 

Three systematic reviews (that included 13 unique relevant primary studies) and two non-

randomized studies were identified regarding the clinical effectiveness of body weight 

modification interventions (e.g., diet-only, exercise-only, combination diet and exercise) for 

the treatment of chronic non-cancer pain in adults with excess body weight (body mass 

index ≥ 25 kg/m2). No evidence regarding the clinical effectiveness of body weight 

modification interventions in adults with body mass index < 18.5 kg/m2 was identified. 

The three systematic reviews were generally well-conducted, but there were 

methodological limitations in their included primary studies which provided low to moderate 

strength evidence. The identified literature revealed mixed conclusions regarding the 

clinical effectiveness of body weight modification interventions for chronic non-cancer pain 

for overweight adults. Specifically, in most studies, body weight modification interventions 

(i.e., diet or exercise) resulted in statistically significant weight reductions, and 

improvements in pain and physical function compared to no diet or exercise. However, in 

some studies, no statistically significant differences were detected in weight, pain, and 

physical function between diet and/or exercise groups and control groups (i.e., no diet and 

exercise). There were numerically more nonserious gastrointestinal issues associated with 

diet interventions compared to non-diet groups; however, specific numbers were not 

reported. Furthermore, no serious adverse events were reported for any intervention or 

control groups.  

The limitations of the included studies (e.g., heterogeneity of interventions and outcome 

measures, variation in treatment durations, risk of performance bias due to unblinded 

participants, inconsistencies in study findings) should be taken into consideration when 

interpreting the findings of this report. 

Methods 

Literature Search Methods 

This report made use of a literature search that was conducted for a previous CADTH 

report.12 A limited literature search was conducted by an information specialist on key 

resources including PubMed, the Cochrane Library, the University of York Centre for 

Reviews and Dissemination (CRD) databases, the websites of Canadian and major 

international health technology agencies, as well as a focused internet search. The search 

strategy was comprised of both controlled vocabulary, such as the National Library of 

Medicine’s MeSH (Medical Subject Headings), and keywords. The main search concepts 

were weight change and chronic pain. No filters were applied to limit the retrieval by study 

type. The search was also limited to English language documents published between 

January 1, 2015 and February 3, 2020. 

Selection Criteria and Methods 

One reviewer screened citations and selected studies. In the first level of screening, titles 

and abstracts were reviewed and potentially relevant articles were retrieved and assessed 

for inclusion. The final selection of full-text articles was based on the inclusion criteria 

presented in Table 1. 
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Table 1: Selection Criteria 

Population Adults living with chronic non-cancer pain who are classified as either over- or under-weight (body mass 
index ≥ 25 or < 18.5), excluding pregnant adults 

Intervention Weight modification interventions (i.e., dietary and/or exercise interventions) 

Comparator Pharmacological interventions 
No treatment (no weight loss interventions) 
Usual care 

Outcomes Clinical effectiveness (e.g., pain, functional performance, quality of life, disability level, safety, global 
impression of recovery, adverse events) 

Study Designs Health technology assessments, systematic reviews, randomized controlled trials, and non-randomized 
studies 

 

Exclusion Criteria 

Articles were excluded if they did not meet the selection criteria outlined in Table 1, they 

were duplicate publications, or were published prior to 2015.   

Critical Appraisal of Individual Studies 

The included systematic reviews were critically appraised by one reviewer using version 

two of A Measurement Tool to Assess systematic Reviews (AMSTAR 2)13 and non-

randomized studies were critically appraised using the Downs and Black checklist.14 

Summary scores were not calculated for the included studies; rather, the strengths and 

limitations of each included study were described narratively. 

Summary of Evidence 

Quantity of Research Available 

A total of 510 citations were identified in the literature search. Following screening of titles 

and abstracts, 503 citations were excluded and seven potentially relevant reports from the 

electronic search were retrieved for full-text review. Two potentially relevant publications 

were retrieved from the grey literature search for full-text review. Of these potentially 

relevant articles, four publications were excluded for various reasons, and five publications 

met the inclusion criteria and were included in this report. These comprised three 

systematic reviews8,11,15 (one with meta-analysis)8 and two non-randomized studies.7,10 

Appendix 1 presents the PRISMA16 flowchart of the study selection. Additional references 

of potential interest are provided in Appendix 6.  

Summary of Study Characteristics 

Three systematic reviews8,11,15 (one with meta-analysis)8 and two non-randomized 

studies7,10 were identified for inclusion in this review. Additional details regarding the 

characteristics of included publications are provided in Appendix 2, Table 2 and Table 3. 

The three included systematic reviews8,11,15 had broader inclusion criteria (i.e., wider in 

scope) than the current report. Specifically, all three systematic reviews8,11,15 included 

primary studies that compared weight modification interventions (i.e., diet, exercise, or 

combination diet and exercise) with other weight modification interventions, in addition to 
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comparisons with usual care, or no treatment. Additionally, two systematic reviews11,15 also 

included studies on the impact of pharmacological and surgical interventions for KOA. One 

systematic review8 also included studies with indirect outcome measures (i.e., serum 

cytokines). Only the study characteristics and results of the subset of the relevant primary 

studies will be described and summarized in this report. 

Study Design 

Three systematic reviews8,11,15 (one with meta-analysis)8 were included in this report. The 

systematic review with meta-analysis was authored by Hall et al. (2019),8 and included 

randomized controlled trials (RCTs) published from database inception to March 1, 2017 

with language restricted to English, German, French or Dutch. The review8 included a total 

of 16 articles; six RCTs17-22 were relevant for the current report. 

The systematic review authored by Charlesworth et al. (2019)15included systematic 

searches for relevant peer reviewed primary articles, systematic reviews, and meta-

analyses published between 1990 and July 2017 with language restricted to English. A total 

of 34 articles were included in the systematic review15 (two RCTs 17,23 were relevant for the 

current report). The systematic review authored by Newberry et al. (2017)11consisted of 

systematic searches for relevant RCTs and single-arm prospective observational studies 

published between 2006 and September 2016 with language restricted to English. A total of 

107 articles were included in the systematic review11 (five RCTs18-20,24,25 and four single-

arm studies26-29 were relevant for the current report). 

Two primary clinical studies not contained in the three aforementioned systematic reviews 

were included in this report.7,10 Dunlevy et al. (2019)10 conducted a single-arm retrospective 

analysis of anonymized patient data obtained from a multidisciplinary weight management 

service. Schrepf et al. (2017)7 conducted a single-arm prospective longitudinal study of 

patients referred to a weight management program. 

The two systematic reviews authored by Charlesworth et al. (2019)15 and Newberry et al. 

(2017)11 had one17 and three18-20 overlapping primary studies, respectively, with the 

aforementioned systematic review authored by Hall et al. (2019).8 Thus, data from only two 

unique RCTs21,22 were extracted from the systematic review authored by Hall et al. (2019).8 

A table of primary study overlap is provided in Appendix 5. 

Country of Origin 

The first authors of the systematic reviews were from Australia8,15 and the US.11 

Charlesworth et al. (2019)15 included primary studies conducted in the UK and the US; Hall 

et al. (2019)8 included studies conducted in Denmark, UK, and US; and Newberry et al. 

(2017)11 included studies conducted in Australia, Denmark, France, US, and Tunisia.  

The first authors of the primary clinical studies by Dunlevy et al.10 and Schrepf et al.7 were 

from Ireland and the US, respectively.  

Patient Population 

All three systematic reviews involved patients with pain, who were diagnosed with KOA and 

had BMI ≥ 25 kg/m2.8,11,15 Two systematic reviews11,15 included primary studies that 

recruited adults ≥ 18 years of age, and one systematic review8 included studies that 

recruited adults ≥ 45 years of age. In the systematic review by Hall et al., the mean age and 

BMI of study participants ranged from 57.9 to 70.3 years of age and 32.8 to 45.0 kg/m2, 

respectively, across the nine relevant primary studies.  
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The retrospective study authored by Dunlevy et al. included 806 adult patients (476 

completed the program) with pain, and BMI > 40 or BMI of 35-40 kg/m2 accompanied by a 

significant comorbidity.10 Specific comorbid conditions were not reported.10 Among those 

who completed the program, the mean age was 45.1 years, and mean baseline weight and 

BMI were 146.8 kg and 50.8 kg/m2, respectively.10  

In the prospective study conducted by Schrepf et al., 241 patients with pain and excess 

weight for height (BMI ≥ 30 kg/m2 or ≥ 28 kg/m2 for Asian Americans) were enrolled. Of 

these, 123 were included in the longitudinal analysis (the remainder were excluded from the 

analysis due to withdrawal, loss to follow-up, or weight gain).7 The mean age of included 

patients was 51 years, and the mean weight and BMI at baseline were 116 kg and 40 

kg/m2, respectively.7 In this study, 19% of participants were diagnosed with osteoarthritis, 

while the conditions of the remaining participants were not reported.7   

Interventions and Comparators 

The authors of the relevant primary studies within the three systematic reviews8,11,15 and the 

two additional primary articles7,10 investigated a variety of weight management interventions 

(including diet, exercise, diet plus exercise, and behavioural programs), compared to usual 

care (any non-pharmacological, non-surgical, and conventional diet treatment) or no 

treatment (advice pamphlet, placebo, or waitlist).  

In the six relevant primary studies17-22,30-32 included in the systematic review authored by 

Hall et al. (2019),8 the diet interventions involved intake restriction to as low as 800 

kilocalories/day, while the exercise regimens involved aerobic, strength, and/or stretching 

exercises. The intervention durations ranged from 8 to 96 weeks.8 The two relevant primary 

studies17,23 included in another systematic review15 involved calorie restriction, and aerobic 

and/or resistance training for a duration of 18 to 24 months. In the nine relevant primary 

studies18-20,24-29 included in the third systematic review,11 the diet interventions involved 

intake restriction to as low as 415 kilocalories/day, while the exercise regimens involved 

aerobic and/or strength exercises. The intervention durations ranged from 8 to 52 weeks.11 

These interventions were compared to standard care (e.g., exercise only, or no diet and 

exercise). 

The intervention in the retrospective study by Dunlevy et al.10 was a 12-month 

multidisciplinary weight management service that consisted of individual and group 

counselling sessions with dieticians, psychologists, and physiotherapists. Specifically, 

dieticians developed patient-specific plans to promote healthy eating habits, psychologists 

evaluated participants for eating disorders, and physiotherapists prescribed exercise 

regimens to improve physical impairments.10  

The intervention in the prospective study by Schrepf et al.7 was a multidisciplinary 

behavioural lifestyle program that incorporated 12 to 16 weeks of a total liquid diet with 800 

kilocalories/day, plus encouragement to walk 40 minutes daily for the first 12 weeks, and 

promotion of up to 90 minutes of moderate to vigorous activity for ≥ 4 days per week after 

the initial 12 weeks. Additional counselling was provided at each monthly follow-up visit to 

encourage participant adherence to the weight loss regimen.7 

Outcomes 

Outcomes in all three systematic reviews8,11,15 were related to weight change, knee pain, 

functional status, and/or health-related quality of life. Self-reported safety data were 
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reported in two systematic reviews.11,15 No information on the minimal clinically important 

difference for outcomes was available within the three included systematic reviews.8,11,15 

The clinical outcomes in the retrospective study authored by Dunlevy et al. (2019)10 were 

weight change, and severity and prevalence of knee and lower back (LBP) pain. The 

minimal clinically important difference in pain was reported to be a >30% change in this 

study.10 The measured outcomes in the prospective study authored by Schrepf et al. 

(2017)7 were weight change, pain, and health-related quality of life. 

A brief description of the outcome assessment scales used in the included studies is 

provided in Appendix 2, Table 4. Various scores were used to evaluate pain (Knee injury 

and Osteoarthritis Outcome Score, Modified American College of Rheumatology score for 

fibromyalgia, Numeric Rating Scale for pain, Visual Analogue Scale for pain, Western 

Ontario and McMaster Universities Osteoarthritis Index pain score), functional status (6-

minute walk test, Ontario and McMaster Universities Osteoarthritis Index physical function 

score),health-related quality of life (Short Form 12-Item Health Survey), or measures of 

anxiety and depression (Inventory of Depressive Symptomology, Hospital Anxiety and 

Depression Index).  

Summary of Critical Appraisal 

Additional details regarding the strengths and limitations of included publications are 

provided in Appendix 3, Table 5 and Table 6. 

Systematic Reviews 

The three included systematic reviews8,11,15 were generally well-conducted as per AMSTAR 

II criteria. All three reviews8,11,15 had clearly stated objectives, inclusion/exclusion criteria, 

searched multiple databases, provided a list of included studies, and evaluated the risk of 

bias in included primary studies with appropriate techniques. The literature search 

strategies of two systematic reviews8,11 included grey literature searches, which decrease 

the risk of missing relevant, non-indexed studies. Additionally, Charlesworth et al. (2019) 

explicitly stated their justification for inclusion of only peer-reviewed articles, systematic 

reviews, and meta-analyses. Hall et al. (2019) and Newberry et al. (2017) conducted data 

extraction in duplicate, which decreases the risk for inconsistencies. All three systematic 

reviews had a priori protocols8,11,15 (two review protocols8,15 prospectively registered with 

PROSPERO). Key search terms and search strategies were described for all three 

reviews.8,11,15 The systematic review authored by Hall et al. (2019)8 used appropriate 

statistical methods (i.e., a random effects meta-analysis of standardized mean differences 

with assessment of heterogeneity using I2 statistical and χ2 tests). Hall et al. (2019) 

assessed the risk of publication bias using funnel plots, and publication bias was not 

identified or was considered low.8 Finally, the authors of all three systematic reviews8,11,15 

stated that they did not have any funding or affiliations that would constitute conflicts of 

interest.  

In terms of methodological limitations, the authors of one systematic review15 did not 

include grey literature searches, which increased the risk of missing relevant, non-indexed 

studies. Charlesworth et al. (2019) performed data extraction by only one reviewer. Hall et 

al. (2019) extracted data on adverse events but did not report the findings. Authors of all 

three systematic reviews8,11,15 provided reasons for excluding articles, but only Newberry et 

al. (2017) included a list of excluded studies in their appendix. Authors of two systematic 

reviews 11,15 did not report if publication bias was assessed. Hall et al. (2019) and Newberry 
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et al. (2017) limited eligible study designs to RCTs only, or RCTs or single-arm prospective 

studies, respectively, but there was no explicit justification for these decisions. Two 

systematic reviews8,15 did not report the sources of funding for the included primary studies. 

Finally, the countries in which relevant primary studies were conducted were not reported in 

the three systematic reviews.8,11,15 Upon close review of the relevant primary literature 

included in the three systematic reviews, these countries included Australia, Denmark, 

France, UK, US, and Tunisia; therefore, findings may not be generalizable to the Canadian 

setting. 

In the systematic review authored by Hall et al. (2019),8 I2 statistics was used to quantify 

statistical heterogeneity across primary studies. With I2 values ranging from 24% to 54% for 

WOMAC pain and physical function scores, the appropriateness of combining such 

heterogeneous data was unclear. Methodological limitations of primary studies included 

within the three systematic reviews8,11,15 were incomplete adherence (especially for home-

based exercise routines), inability to determine adequate concealment of participant 

allocation, unblinded participants and health care professionals, inadequate follow-up 

durations (as short as two months), and risk of attrition bias (especially in studies with 

unequal dropout rates across interventions). Inherent quality issues from the primary 

studies would cause uncertainty in the findings presented in the systematic reviews. 

Non-Randomized Studies  

The two single-arm non-randomized studies7,10 shared some methodological strengths, 

including: 1) clearly stated objectives, inclusion criteria, outcome measures, interventions, 

and main findings; 2) reported estimates of random variability (e.g., confidence intervals, 

standard deviations); 3) planned data analysis at the outset of the study; and 4) all study 

authors disclosed funding sources and declared no potential conflicts of interest. 

Furthermore, study participants and health care settings in both non-randomized studies7,10 

appeared to be representative of the population and care settings of interest, which 

increased the external validity of the studies. Although both studies7,10 outlined the 

methodology used to enroll participants, only the study authored by Dunlevy et al. explicitly 

stated the time period over which participants were recruited and described the 

characteristics of patients lost to follow-up or who did not complete the program. 

These two non-randomized studies7,10 also had some methodological limitations. In both 

studies,7,10 specific exclusion criteria and sample size calculations were not reported. 

Although authors of both studies7,10 reported P values for outcomes, Dunlevy et al. did not 

report exact P values for all outcomes. Since both single-arm studies7,10 followed an open-

label before-and-after design, they were at risk for several biases. For example, study 

participants may have over- or under-reported pain scores due to knowledge of the 

interventions received and beliefs about their potential effects. These studies were also 

prone to attrition bias due to patients lost to follow-up or who did not complete the program. 

Lastly, the generalizability of findings from these two non-randomized studies to the 

Canadian setting was unclear since they were conducted in Ireland10 and the US.7  



 

 
SUMMARY WITH CRITICAL APPRAISAL Body Weight Modification Interventions for Chronic Non-Cancer Pain 10 

Summary of Findings 

The overall findings of the included studies are highlighted below. Detailed summaries of 

the main findings are available in Appendix 4, Table 7 and Table 8. 

Clinical Effectiveness of Body Weight Modification Interventions  

Overweight Adults (BMI ≥ 25 kg/m2) 

Weight Change 

Evidence regarding the clinical effectiveness of body weight modification interventions for 

weight change in participants with chronic non-cancer pain was available from 13 primary 

studies17-32 within three systematic reviews8,11,15 and two additional primary studies.7,10 Two 

relevant RCTs17,23 included in the systematic review authored by Charlesworth et al. 

(2019)15 reported weight change as an outcome. In the primary study authored by Messier 

et al. (2004), the diet only (4.9% reduction) and diet plus exercise (5.7%) groups exhibited 

significantly greater (P < 0.05) weight reductions compared to the healthy lifestyle control 

group (1.2%).17 However, there was no significant difference in weight reduction between 

the exercise only and control groups.17 In the primary study authored by Jenkinson et al. 

(2009), there was a significant mean difference in weight reduction of 2.95 kg (1.44 to 4.46; 

P = 0.000) between the diet versus non-diet group, but no significant mean difference in 

weight reduction of 0.43 kg (-0.82 to 1.68; P = 0.501) between the exercise versus non-

exercise group.23 

Five relevant RCTs18-20,24,25 and four relevant single-arm primary studies26-29 included in the 

systematic review authored by Newberry et al. (2017)11 reported weight change as an 

outcome. Three RCTs detected significant weight reductions in diet only and/or diet plus 

exercise interventions compared to control groups (no diet and exercise).19,24,25 Compared 

to the standard care control group, Somers et al. (2012) detected significant weight 

reductions in participants receiving combination pain coping skills training and behavioural 

weight management, as well as behavioural weight management only interventions.18 

Compared to the exercise only group (considered standard care), Messier at al. (2013) 

detected significant weight reductions in the diet only (MD -6.00, 95% CI, -9.75 to -2.25) 

and diet plus exercise (MD -8.10, 95% CI, -11.92 to -4.28) group.20 In two single-arm 

primary studies authored by Claes et al. (2015)27 and Bartels et al. (2014),28 significant 

weight reductions were detected from before to after a hospital-based weight program and 

low calorie diet intervention, respectively. Statistical analysis was not reported for the 

weight reductions compared to baseline in two other single-arm primary studies.26,29   

Two relevant RCTs21,22 included in the systematic review authored by Hall et al. (2019)8 

reported weight change as an outcome. In the study authored by Christensen et al. (2015), 

the diet only group achieved significantly greater weight reduction (11.0 kg, 95% CI, 9.0 to 

12.8 kg) than the exercise only (6.2, 95% CI, 4.4 to 8.1 kg) and the usual care control group 

(8.2, 95% CI, 6.4 to 10.1 kg) (P = 0.002 by ANCOVA).21 Furthermore, the diet group 

achieved significantly greater weight reduction (MD 6.8%, 95% CI, 5.5 to 8.1%; P < 0.0001) 

than the advice pamphlet group (control) in another study authored by Christensen et al. 

(2005).22   

Two additional single-arm primary studies authored by Dunlevy et al. (2019)10 and Schrepf 

et al. (2017)7 not included in the three identified systematic reviews8,11,15 also reported 

weight change. From before to after a 12-month multidisciplinary weight management 

program involving dieticians, psychologists, and physiotherapists, Dunlevy et al. reported a 
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significant mean weight reduction of 5.1 kg (P < 0.01) and BMI reduction of 1.8 kg/m2 (P < 

0.01).10 From before to after a 2-year weight management program (involving 12-16 weeks 

of total liquid calorie-restricted diet combined with moderate to vigorous exercise), Schrepf 

et al. reported an average weight loss of 16.05% ± 6.54% (statistical analysis not 

reported).7 

Pain 

Overall, the impact of weight modification interventions on pain prevalence and severity 

was varied. Two relevant RCTs17,23 included in the systematic review authored by 

Charlesworth et al. (2019)15 reported WOMAC pain as an outcome. In the primary study 

authored by Messier et al. (2004), significant benefit (P < 0.05) was detected in WOMAC 

pain scores for participants in the diet plus exercise group compared to the healthy lifestyle 

control group.17 However, no significant differences in WOMAC pain scores were detected 

in the diet only or exercise only groups compared to control.17 In the primary study authored 

by Jenkinson et al. (2009), there was a significant improvement in WOMAC knee pain score 

(% risk difference = 1.61; 95% CI, 1.81% to 21.41%) in the exercise groups compared to 

non-exercise groups.23 There was no significant difference in WOMAC pain scores in the 

diet only group compared to the control group (i.e., advice pamphlet only).23 

Five relevant RCTs18-20,24,25 and three relevant single-arm primary studies27-29 included in 

the systematic review authored by Newberry et al. (2017)11 reported pain as an outcome. 

Three RCTs detected significant improvements in pain scales (WOMAC or Visual Analogue 

Scale [VAS] pain scores) for diet only, exercise only, and/or diet plus exercise interventions 

compared to control groups (no diet and exercise).19,24,25 Compared to the standard care 

control group, Somers et al. (2012) detected significant improvements in WOMAC pain 

scores in participants receiving combination pain coping skills training and behavioural 

weight management, but not those receiving the behavioural weight management only 

intervention.18 Compared to the exercise only group (considered standard care), Messier et 

al. did not detect a significant difference in WOMAC pain scores for the diet only (MD 0.40, 

95% CI, -0.31 to 1.11) or diet plus exercise (MD -0.70, 95% CI, -1.41 to 0.01) groups.20 In 

three single-arm primary studies authored by Claes et al. (2015),27 Bartels et al. (2014),28 

and Atukorala et al. (2016),29 significant improvements in Knee Injury & Osteoarthritis 

Outcome Score (KOOS) for pain were detected following diet or exercise interventions 

compared to baseline.   

Two relevant RCTs21,22 included in the systematic review authored by Hall et al. (2019)8 did 

not detect significant differences in VAS pain scores (P = 0.982 by ANCOVA)21 and 

WOMAC pain scores (MD -27.2, 95% CI, -64.0 to 9.7; P = 0.15)22 amongst diet only, 

exercise only, and/or control groups (usual care or advice pamphlet).  

Two additional single-arm primary studies authored by Dunlevy et al. (2019)10 and Schrepf 

et al. (2017)7 not included in the three identified systematic reviews8,11,15 also reported pain 

outcomes. From before to after a 12-month multidisciplinary weight management program 

involving dieticians, psychologists, and physiotherapists, Dunlevy et al. (2019) conducted a 

subgroup analysis of participants based on three weight loss categories: lost weight (≥ 5% 

loss), stable weight (less than 5% loss/gain), and gained weight (≥5% gain).10 In the 

subgroup of participants who lost weight, Dunlevy et al. detected significant decrease in the 

prevalence of LBP (14.8%, P < 0.05) and knee pain (12.4%, P < 0.05).10 In the overall 

group, 41% and 34% of participants with LBP and knee pain, respectively, exhibited 

minimal clinically important difference (i.e., > 30% change) in Numerical Rating Scale 

(NRS) pain scores.10 From before to after a 2-year weight management program (involving 
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12 to 16 weeks of total liquid calorie-restricted diet combined with moderate to vigorous 

exercise), Schrepf et al. detected a significant improvement in the Modified American 

College of Rheumatology score for fibromyalgia (P = 0.004) in the subgroup of participants 

who lost ≥ 10% of their baseline weight (n = 99) compared to the subgroup who lost < 10% 

of their weight (n = 24).7 

Functional Status 

Overall, the impact of weight modification interventions on physical function was also 

varied. Two relevant RCTs17,23 included in the systematic review authored by Charlesworth 

et al. (2019)15 reported WOMAC physical function and/or 6-minute walk test (6MWT) as 

outcomes. In the primary study authored by Messier et al. (2004), significant benefit (P < 

0.05) was detected in WOMAC physical function scores for participants in the diet plus 

exercise group compared to the healthy lifestyle control group.17 However, no significant 

differences in WOMAC physical function scores were detected in the diet only or exercise 

only groups compared to control.17 Furthermore, significant improvements (P < 0.05) in 

6MWT scores were detected in the exercise only and diet plus exercise groups compared 

to control.17 However, no significant difference in 6MWT scores was detected in the diet 

only group compared to control.17 In the primary study authored by Jenkinson et al. (2009), 

there was no significant improvement in WOMAC physical function score (mean difference 

= −3.64; 95% CI, −6.01 to −1.27; P = 0.003) in the exercise groups compared to non-

exercise groups.23 There was no significant difference in WOMAC physical function scores 

in the diet only group compared to the control group (i.e., advice pamphlet only).23 

Five relevant RCTs18-20,24,25 and two relevant single-arm primary studies28,29 included in the 

systematic review authored by Newberry et al. (2017)11 reported WOMAC or KOOS 

physical function as outcomes. Two RCTs detected significant improvements in WOMAC 

physical function scales for diet only, exercise only, and/or diet plus exercise interventions 

compared to control groups (no diet and exercise).19,24 Compared to the control group (i.e., 

moderate calorie restriction), Bliddall et al. (2011) did not detect a significant difference in 

WOMAC function scores for the low energy diet group (i.e., 810-1200 cal/day) (MD -3.60, 

95% CI, -9.14 to 1.94).25 Compared to the standard care control group, Somers et al. 

(2012) detected significant improvements in WOMAC physical function scores in 

participants receiving combination pain coping skills training and behavioural weight 

management, but not for the behavioural weight management only intervention.18 

Compared to the exercise only group (considered standard care), Messier et al. detected a 

significant difference in WOMAC physical function scores in the diet plus exercise group 

(MD -3.40, 95% CI, -6.02 to -0.78), but not in the diet only group (MD 0.10, 95% CI, -2.67 to 

2.87).20 In two single-arm primary studies authored by Bartels et al. (2014)28 and Atukorala 

et al. (2016),29 significant improvements in KOOS function score were detected following 

diet or exercise interventions compared to baseline.   

Two relevant RCTs21,22 included in the systematic review authored by Hall et al. (2019)8 

reported physical function as an outcome. In the study authored by Christensen et al. 

(2015), no significant differences were detected amongst the diet only, exercise only, and 

usual care control group (P = 0.910 by ANCOVA).21 However, the diet group achieved 

significantly greater improvements in WOMAC physical function score (MD -166.9, 95% CI, 

-274.5 to -59.3; P = 0.003) than the advice pamphlet group (control) in another study 

authored by Christensen et al. (2005).22   

Three relevant RCTs19,20,24 and one relevant single-arm primary study27 included in the 

systematic review authored by Newberry et al. (2017)11 reported 6MWT as an outcome. In 
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the primary study authored by Ghroubi et al. (2008), significant improvements were 

detected in 6MWT scores for exercise only (MD -39.00, 95% CI, -46.47 to -31.53) and diet 

plus exercise (MD -53.00, 95% CI, -59.33 to -46.67) groups compared to control (no diet 

and exercise).24 However, there was no significant difference in 6MWT scores for the diet 

only group (MD 2.00, 95% CI, -6.51 to 10.51) compared to control.24 In the primary study 

authored by Miller at al. (2006), significant improvements were detected in 6MWT scores 

for the diet plus exercise group (MD -51.00, 95% CI, -96.03 to -5.97) compared to control 

(educational sessions only).19 In the primary study authored by Messier et al. (2013), 

significant improvements were detected after 18 months in 6MWT scores for diet plus 

exercise interventions (MD -12.00, 95% CI, -33.93 to 9.93) compared to exercise only 

(considered to be part of the standard care).20 However, there was no significant difference 

in 6MWT scores for the diet only group (MD 23.00, 95% CI, 3.15 to 42.85) compared to 

exercise only.20 In one single-arm primary study authored by Claes et al. (2015), significant 

improvements in 6MWT scores were detected following 12 weeks of a hospital-based 

weight management program with unspecified interventions (MD 36.7, 95% CI, 27.2 to 

46.2) and 26 weeks (MD 44.0, 95% CI, 31.5 to 56.5) when compared to baseline.27 

Health-Related Quality of Life  

In one relevant primary study authored by Makovey et al. (2015)26 from the systematic 

review authored by Newberry et al. (2017),11 a significant favourable dose-response 

relationship was observed between percentage weight loss and improvements in the Short 

Form (12-Item) Health Survey score (e.g., <2.5% weight loss: mean 3.16 [SD 8.24] versus 

> 10% weight loss: 8.60 [SD 8.18], P = 0.000). 

Anxiety and Depression 

In one relevant primary study authored by Jenkinson et al. (2009)23 from the systematic 

review authored by Charlesworth et al. (2019),15 weight loss was associated with a 

decrease in the Hospital Anxiety and Depression Index depression subscale (absolute 

effect size = 0.19) within the diet only group (depression scale for non-diet group and 

statistical analysis not reported). 

In one additional primary study authored by Schrepf et al. (2017)7 not included in the three 

systematic reviews,8,11,15 there was a significant improvement in the Inventory of 

Depressive Symptomology score (P < 0.001) in the subgroup of participants who lost ≥ 

10% of their baseline weight compared to the subgroup who lost < 10% of their weight. 

Adverse Events 

It was reported that there were no serious adverse events in two systematic reviews.11,15 In 

the systematic review authored by Newberry et al. (2017),11 there were numerically more 

nonserious gastrointestinal adverse events in diet intervention groups than non-diet 

intervention groups, but event rates, specific events, and statistical comparisons were not 

reported.11 In one relevant primary study17 included in the systematic review authored by 

Charlesworth et al. (2019),15 one participant (out of a total of 252 participants) sustained a 

forehead laceration due to tripping during exercise. 

Underweight Adults (BMI < 18.5 kg/m2) 

No evidence regarding the clinical effectiveness of body weight modification interventions 

for chronic non-cancer pain was identified for underweight adults (BMI < 18.5 kg/m2); 

therefore, no summary can be provided. 
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Limitations 

Numerous limitations were identified in the critical appraisal (Appendix 3, Table 5 and Table 

6); however, additional limitations exist. 

Although the three included systematic reviews8,11,15 were generally well-conducted 

according to AMSTAR II criteria, the authors from two systematic reviews8,11 rated the 

underlying evidence from relevant RCTs and single-arm studies as being “insufficient” to 

“moderate” in quality. Furthermore, the authors of the third systematic review15 did not 

explicitly discuss the quality of evidence of included studies; however, they only included 

studies with a Downs and Black quality score ≥ 13. There was substantial clinical 

heterogeneity amongst included studies. The three systematic reviews8,11,15 combined data 

from primary studies with differences in patient populations, types of diet and exercise 

regimens, frequencies of treatment, durations of treatment, and lengths of follow-up.  

Two systematic reviews8,11 and two additional primary studies7,10 that reported demographic 

information on the sex of study participants enrolled a disproportionately higher number of 

female participants ranging from 62% to 100%. This disproportionate female representation 

should be considered when generalizing findings of included literature to male patients 

because women may report more pain than men.33 Although two additional primary 

studies7,10 evaluated pain sites other than knee (e.g., LBP, hip), all three systematic 

reviews8,11,15 only included primary studies specific to osteoarthritis-related knee pain. 

Therefore, the clinical effectiveness of body weight modification interventions for chronic 

pain of other origins remains unclear. Furthermore, the assessed outcomes lacked 

standardization (i.e., scores for pain, physical function, and quality of life varied across 

primary studies), which may pose a challenge in interpreting global findings across studies.  

Aside from the study authored by Dunlevy et al.,10 there findings were not positioned in the 

context of minimal clinically important differences. In other words, statistically significant 

improvements in outcomes may not necessarily translate into clinically meaningful change 

from a patient’s perspective.  

No evidence regarding the clinical effectiveness of body weight modification interventions 

for chronic, non-cancer pain was identified for underweight adults (BMI < 18.5 kg/m2). 

Conclusions and Implications for Decision or Policy Making 

This review was comprised of three systematic reviews8,11,15 and two non-randomized 

studies7,10 regarding the clinical effectiveness of body weight modification interventions for 

chronic non-cancer pain in adults with excess weight (BMI of greater than or equal to 25 

kg/m2). No evidence was identified for adults with BMI less than 18.5 kg/m2. The identified 

literature revealed mixed conclusions (favourable and null) regarding the clinical 

effectiveness of body weight modification interventions for chronic non-cancer pain. This 

suggests that body weight modification interventions may have clinical benefit and are not 

likely to cause harm in this patient population. 

Overall, weight reductions were significantly greater following diet only,17,21-23,25 exercise 

only,18 and/or diet plus exercise17,19,24 interventions compared to control groups (i.e., no diet 

or exercise). Three single-arm primary studies reported statistically significant weight 

reductions compared to baseline weight in participants who completed a hospital-based 

weight management program (unspecified intervention),27 a low calorie diet,28 or a 
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multidisciplinary weight management program.10 However, two RCTs17,23 did not detect 

significant weight reductions in the exercise versus non-exercise groups.  

Compared to control groups (i.e., no diet or exercise), improvements in pain were 

significantly greater or not significantly different following body weight modification 

interventions. Specifically, findings were favourable24,25 (or not significantly different17,21-23) 

following diet only, favourable23,24 (or not significantly different17,21) following exercise only, 

and favourable following diet plus exercise17,19,24 compared to control groups (i.e., no diet or 

exercise). Three single-arm primary studies reported statistically significant improvements 

in pain compared to baseline in participants who completed a hospital-based weight 

management program (unspecified intervention),27 low calorie diet,28 or internet-based 

weight loss program.29 Compared to the standard care control group, a significant 

improvement in pain was detected in participants receiving combination pain coping skills 

training and behavioural weight management, but not those receiving the behavioural 

weight management only intervention.18 In the two additional single-arm primary studies 

investigating the impact of a multidisciplinary weight management program10 or diet plus 

exercise,7 statistically significant differences were detected in pain prevalence10 and pain 

severity7 from before to after interventions in the weight loss subgroups. 

Compared to control groups (i.e., no diet or exercise), improvements in physical function 

were significantly greater22,24 (or not significantly different17,21,23,25) following diet only, 

significantly greater24 (or not significantly different17,21,23) following exercise only, and 

significantly greater following diet plus exercise17,19,24 interventions. Two single-arm primary 

studies reported statistically significant improvements in pain compared to baseline in 

participants who completed a low calorie diet intervention28 or internet-based weight loss 

program.29 Compared to the standard care control group, there were significant 

improvements in physical function in participants receiving combination pain coping skills 

training and behavioural weight management, but not in those who received the 

behavioural weight management intervention alone.18  

There was a significantly favourable dose-response relationship between percentage 

weight loss and improvements in quality of life from before to after a diet only intervention.26 

Weight loss was associated with improvements in depression within the diet only group 

(statistical analysis not reported).23 Furthermore, there was a significant improvement in 

depression in the subgroup of participants who lost ≥ 10% of their baseline weight 

compared to those that lost < 10%.7 

Overall, information on adverse events was sparsely reported, but in the two systematic 

reviews that did document adverse events there were no serious adverse events reported 

for any intervention or groups.11,15 A numerically higher incidence of nonserious 

gastrointestinal adverse events was reported in participants in diet interventions compared 

to non-diet interventions in one systematic review, but specific numbers and statistical 

comparisons were not reported,11 and in one primary study17 included in another systematic 

review15 a single participant (out of 252 participants) sustained a forehead laceration due to 

tripping while exercising. 

The limitations of the included literature7,10,17-29 (e.g., heterogeneity of interventions and 

outcome measures, variation in treatment durations, risk of performance bias due to 

unblinded participants, inconsistencies in study findings) should be considered when 

interpreting these results. Overall, low to moderate strength evidence helped inform the 

results of this report. Further research investigating the clinical effectiveness of body weight 

modification interventions, especially with large clinical trials with long-term follow-up and 
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measures to increase methodological quality, would provide additional knowledge base for 

clinicians providing care to adults living with chronic non-cancer pain.  
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Appendix 1: Selection of Included Studies 
 
 
 
 

  

503 citations excluded 

7 potentially relevant articles retrieved 
for scrutiny (full text, if available) 

2 potentially relevant 
reports retrieved from 
other sources (grey 

literature, hand search) 

9 potentially relevant reports 

4 reports excluded: 
-irrelevant population (1) 
-irrelevant intervention (2) 
-other (review article) (1) 

 

5 reports included in review 

510 citations identified from electronic 
literature search and screened 
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Appendix 2: Characteristics of Included Publications 

Table 2: Characteristics of Included Systematic Reviews and Meta-Analyses 

First Author, 
Publication Year, 
Country 

Study Designs, 
Search Strategy, 
Numbers of Studies 
Included, Quality 
Assessment Tool, 
and Objective 

Population 
Characteristics 

Intervention and 
Comparator(s) 

Clinical Outcomes, 
Length of Follow-
Up 

Charlesworth et al., 
201915 
 
Australia 

Study design: 

systematic review of 
relevant peer reviewed 
primary articles, 
systematic reviews, 
and meta-analyses that 
met PICO criteria and 
had a Downs and Black 
score > 13 
 
Literature search 
strategy: Authors 

performed literature 
searches in Cochrane 
Database of systematic 
reviews, Medline, and 
PubMed from 1990 to 
July 2017 inclusive (a 
priori study protocol 
was registered on 
PROSPERO: 
CRD42017072809)   
 
Number of studies 
included: Out of 34 

included studies, two 
RCTs were relevant for 
this report 
 
Quality assessment 
tool: Authors used 

Downs and Black 
checklist 
 
Objective: To assess 

long-term safety (≥ 12 
months) of various 
therapies for KOA 
including lifestyle 
modifications (e.g., 
weight loss and 
exercise) 

Adult patients ≥ 18 
years of age and BMI ≥ 
25 kg/m2 with KOA-
associated pain 

Interventions:  

- Surgical and non-
surgical treatment 
options for KOA (with a 
focus on treatment 
safety) 
- Interventions relevant 
to this report were 
weight modification 
interventions such as 
diet and/or exercise 
 
Comparators:  

- Healthy lifestyle  
- Educational pamphlet 

Relevant Outcomes: 

- Weight loss 
- Pain (self-reported via 
WOMAC pain score)  
 
- Physical function 
(6MWT, self-reported 
WOMAC physical 
function score) 
- Quality of life (HADS) 
- Adverse events (self-
reported) 
 
Follow-up: Studies of 

any follow-up duration 
≥ 12 months were 
included 

Hall et al., 20198 
 

Study design: 

systematic review with 
Adult patients ≥ 45 
years old and BMI ≥ 25 

Interventions:  

- Diet and/or exercise, 
behavioural therapy 

Relevant Outcomes: 

- Weight loss 
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First Author, 
Publication Year, 
Country 

Study Designs, 
Search Strategy, 
Numbers of Studies 
Included, Quality 
Assessment Tool, 
and Objective 

Population 
Characteristics 

Intervention and 
Comparator(s) 

Clinical Outcomes, 
Length of Follow-
Up 

Authors from 
Australia and 
Belgium 

meta-analysis of 
relevant RCTs  
 
Literature search 
strategy: Authors 

performed literature 
searches in MEDLINE, 
EMBASE, the 
Cochrane Library 
Online, CINAHL and 
PEDRO from inception 
to March 1, 2017 (a 
protocol was registered 
prospectively on 
PROSPERO: 
CRD42017056125). 
Grey literature was also 
searched.   
 
Number of studies 
included: Out of 16 

included studies, nine 
RCTs were relevant to 
this report 
 
Quality assessment 
tool: To evaluate each 

included study, two 
authors used the 
Cochrane Risk of Bias 
tool. To evaluate 
pooled outcomes of the 
meta-analysis, the 
authors used GRADE.  
 
Objective: To assess 

the impact of diet-only 
and combined diet and 
exercise treatments on 
pain, physical function, 
and inflammatory 
biomarkers in patients 
with KOA 

kg/m2 with KOA-
associated pain 

 
Comparators:  

- Usual care (any non-
pharmacological, non-
surgical, or non-diet 
treatment) 
- No treatment (placebo 
or waitlist)  
 

- Pain (self-reported 
WOMAC pain score, 
VAS pain score) 
- Physical function 
(self-reported WOMAC 
physical function score) 
 
Follow-up: Follow-up 

times ranged from 2 to 
24 months 

Newberry et al., 
201711 
 
US 

Study design: 

systematic review with 
of relevant RCTs and 
single-arm prospective 
observational studies 
 

Adult patients (≥ 18 
years old) with KOA-
associated pain 

Interventions:  

- Pharmacological and 
non-pharmacological 
treatment options for 
KOA 

Relevant Outcomes: 

- Weight loss 
- Pain (self-reported 
WOMAC pain score, 
VAS pain score, KOOS 
pain score) 
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First Author, 
Publication Year, 
Country 

Study Designs, 
Search Strategy, 
Numbers of Studies 
Included, Quality 
Assessment Tool, 
and Objective 

Population 
Characteristics 

Intervention and 
Comparator(s) 

Clinical Outcomes, 
Length of Follow-
Up 

Literature search 
strategy: Authors 

performed literature 
searches in PubMed, 
Embase, the Cochrane 
Collection, Web of 
Science, and PEDRO 
from 2006 to 
September 2016. 
Authors also searched 
ClinicalTrials.gov and 
2015 American College 
of Rheumatology 
annual meeting 
proceedings. 
 
Number of studies 
included: Out of 107 

included studies, nine 
studies (five RCTs and 
four single-arm studies) 
were relevant for this 
report 
 
Quality assessment 
tool: To evaluate each 

included study, pairs of 
reviewers used 
GRADE to assess the 
strength of evidence as 
per the AHRQ Methods 
Guide34 
 
Objective: To assess 

the effectiveness of 
various therapies for 
KOA including weight 
loss diets 

- Interventions relevant 
to this report were 
weight loss 
modifications such as 
diet and/or exercise 
 
Comparators:  

- Usual care 
- No treatment (placebo 
or waitlist)  
 

- Quality of life (SF-12 
score) 
- Adverse events (self-
reported) 
 
Follow-up: Follow-up 

times ranged from 4-12 
weeks (short-term), 12-
26 weeks (medium-
term), or > 26 weeks 
(long-term) 

6MWT = 6-minute walk test; AHRQ = Agency for Healthcare Research and Quality; BMI = body mass index; CRD = Centre for Reviews and 

Dissemination; GRADE = Grades of Recommendation, Assessment, Development and Evaluation; HADS = Hospital Anxiety and Depression Index; 

KOA = knee osteoarthritis; KOOS = Knee Injury & Osteoarthritis Outcome Score; NRS = numerical rating scale; PEDRO = Physiotherapy Evidence 

Database; PICO = population, intervention, comparator, and outcome; RCT = randomized controlled trial; SF-12 = Short Form (12-Item) Health 

Survey; VAS = visual analogue scale; WOMAC = Western Ontario and McMaster Universities Osteoarthritis Index; WORMS = Whole-Organ 

Magnetic Resonance Imaging Score. 
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Table 3: Characteristics of Included Primary Clinical Studies 

First Author, 
Publication Year, 
Country 

Study Design Population 
Characteristics 

Intervention and 
Comparator(s) 

Clinical Outcomes, 
Length of Follow-
Up 

Dunlevy et al., 201910 
 
Ireland 

Study design: Single-

arm retrospective 
analysis of 
anonymized data from 
patients who 
underwent 
multidisciplinary team 
weight management 
systems (MDT WMS) 
between January 2011 
and February 2015 
 
Setting: Teaching 

hospital in Dublin 
 
Objective: To assess 

the effects of the MDT 
WMS program on 
weight, BMI, and pain  
 
 

Adults patients with 
pain and BMI > 40 or 
BMI of 35-40 kg/m2 
accompanied by a 
significant comorbidity 
(unspecified) 
 
Number of patients: 

N = 806 (476 
completers; 330 non-
completers who did 
not stay in the 
program) 
 
Age (years) (mean ± 
SD): 45.1 ± 12 

(completers); 44.2 ± 
12.3 (non-completers) 
 
% female: 62% 

(completers); 71% 
(non-completers)  
 
Baseline weight (kg) 
and BMI (kg/m2) 
(mean ± SD): 146.8 ± 

29 and 50.8 ± 8.1 
(completers); 143.8 ± 
30.0 and 50.5 ± 9.1 
(non-completers) 

Intervention: This 

MDT WMS program 
was based on 
behavioural change 
interventions involving 
dieticians, 
psychologists, and 
physiotherapists 
 
Comparator: No 

treatment  
 
 
 
 
 

Outcomes:  

- Weight change, pain 
prevalence, pain 
severity (NRS) 
 
Follow-up:  

- This 12-month 
program incorporates 
one initial group-based 
education session with 
follow-up individual 
assessments and nine 
visits  
- Individual 
assessments are 
conducted at baseline 
and after a minimum of 
6 months in the 
program   
 
 
 
 

Schrepf et al., 20177 
 
US 

Study design: Single-

arm prospective 
longitudinal study 
involving patients who 
were referred to the 
Weight Management 
Program 
 
Setting: Michigan  

 
Objective: To 

evaluate the impact of 
weight loss induced by 
low caloric diet on pain 
and somatic symptoms 
associated with pain   
 
 
 

Adult patients with 
pain and BMI ≥ 30 
kg/m2 or ≥ 28 kg/m2 for 
Asian Americans 
 
Number of patients:  

N = 123 (out of 241 
enrolled participants, 
only 123 participants 
were included in the 
longitudinal study due 
to withdrawal, lost to 
follow-up, or weight 
gain) 
 
Age (years) (mean ± 
SD): 51 ± 10.96 

 
% female: 67%  

Intervention:  

- This Weight 
Management Program 
was a multidisciplinary 
behavioural lifestyle 
program that 
incorporated 12-16 
weeks of total liquid 
diet replacement with 
800kcal/day 
- The program also 
encouraged 
participants to walk 40 
minutes daily for the 
first 12 weeks, and 
engage in up to 90 
minutes of moderate to 
vigorous activity for ≥ 4 

Outcomes:  

- Weight loss 
- Modified ACR score 
for fibromyalgia was 
used to evaluate pain 
and comorbid 
symptoms (consists 
two scales: WPI for 
reporting pain in 19 
body sites and SS 
which measures 
multiple symptoms 
such as fatigue and 
depressed mood) 
- IDS (self-report of 
depression symptoms) 
 
Follow-up:  
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First Author, 
Publication Year, 
Country 

Study Design Population 
Characteristics 

Intervention and 
Comparator(s) 

Clinical Outcomes, 
Length of Follow-
Up 

 
Baseline weight (kg) 
and BMI (kg/m2) 
(mean ± SD): 116 ± 

23.27 and 40 ± 6.45 

days weekly after the 
initial 12 weeks 
 
Comparator: No 

treatment 
 

- During this 2-year 
program, BMI was 
calculated at each 
monthly visit 

ACR = American College of Rheumatology; BMI = body mass index; IDS = Inventory of Depressive Symptomology; kcal = kilocalorie; MDT = 
multidisciplinary team; NRS = numerical rating scale; SS = Symptom Severity; WMS = weight management services; WPI = widespread pain index. 

 

Table 4: Description of Outcome Assessment Scales/Tests 

Outcome  
Assessment 
Scale/Tests 

Description 

Pain and Functional Status 

Knee injury and 
Osteoarthritis 
Outcome Score 
(KOOS) 

As a measure of symptoms and function in patients with knee osteoarthritis or injury, this score consists of 
five subscales (i.e., pain, other symptoms such as swelling, disability in activities of daily living, disability in 
sport and recreation, and quality of life measures), each with nine, seven, 17, five, and four items, 
respectively. Scores for individual items range from 0 to 4, with higher scores indicating greater symptom 
levels. Total scores from each of the five subscales is converted to a 0-100 scale, with 100 indicating no 
knee issues.35 

Modified American 
College of 
Rheumatology 
(ACR) score for 
fibromyalgia  

As a measure of diffuse pain and comorbid symptoms in patients with fibromyalgia, this score consists of 
two subscales: the WPI and SS scale. Containing 19 body sites where participants can indicate presence 
of pain (i.e. 0 for no pain, 1 for pain), the WPI can range from 0 to 19. Ranging from a score of 0 to 12, the 
SS scale consists of multiple pain continuum symptoms (e.g., fatigue, depression, headache). Scores for 
each of these individual symptoms range from 0 to 3, with higher scores indicating severe issues.36 

Numeric Rating 
Scale (NRS) for 
Pain 

A single-item measure of pain level in which participants select a whole number ranging from 0 (no pain) 
to 10 (maximal pain) that best reflects their pain level.37 

Visual Analogue 
Scale (VAS) for 
Pain 

A single-item continuous measure consisting of a horizonal or vertical line on which participants select a 
point between 0 (no pain) and 100 (maximal pain) that reflects their pain level.38 

Western Ontario 
and McMaster 
Universities 
Osteoarthritis Index 
(WOMAC) 

As a measure of symptoms and function originally developed for patients with osteoarthritis, this score 
consists of three subscales (i.e., pain, stiffness, and physical function), each with five, two, and 17 
questions, respectively. Scores for individual questions range from 0 to 4, with higher scores indicating 
greater symptom levels. Each subscale can have a maximum score of 20, 8, and 68, respectively, which 
add up to a global score. A higher global score indicates greater symptoms.39 

6-Minute Walk Test 
(6MWT) 

Originally designed to assess functional capacity in frail elderly patients, the 6-minute walk test is a 
measure of the distance a participant can walk in six minutes on a flat surface.40  

Health-Related Quality of Life 

Short Form (12-
Item) Health Survey 
(SF-12) 

A Short Form (12-Item) Health Survey is condensed from SF-36, which provides an evaluation of physical 
functions and health-related quality of life. Survey responses are weighted between 0 (lowest health level) 
and 100 (highest health level), which are combined to result in separate composite scores for physical 
health and mental health.41  
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Outcome  
Assessment 
Scale/Tests 

Description 

Inventory of 
Depressive 
Symptomology 
(IDS) 

As a 30-item self-reported measure of depression symptoms (e.g., sleep, anxiety, appetite), each item has 
a score range of 0 to 3, with 3 indicating severe symptoms. The total score can range from 0 to 84, with 
84 being the most severe.42  

Hospital Anxiety and 
Depression Index 
(HADS) 

Designed to be used for hospital outpatients, the hospital anxiety and depression index is a self-reported 
scale used to detect states of depression and anxiety and evaluate the severity of emotional disorders. 
The summation of the depression and anxiety scores yields a total score ranging from 0 (normal) to 21 
(abnormal).43 

6MWT = 6-minute walk test; ACR = American College of Rheumatology; HADS = Hospital Anxiety and Depression Index; IDS = Inventory of Depressive Symptomology; 

KOOS = Knee Injury and Osteoarthritis Outcome Score; NRS = Numerical Rating Score; SF = short form; SS = symptoms severity; VAS = Visual Analogue Scale; 

WOMAC = Western Ontario and McMaster Universities Osteoarthritis Index; WPI = widespread pain index. 
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Appendix 3: Critical Appraisal of Included Publications 

Table 5: Strengths and Limitations of Systematic Reviews and Meta-Analyses using 
AMSTAR 213 

Strengths Limitations 

Charlesworth et al., 201915 

 The objectives and inclusion/exclusion criteria were clearly 
stated, and timeframe for follow-up was stipulated  

 Components of PICO that were described were 
population, intervention, and outcomes 

 Multiple databases were searched (Cochrane Database of 
Systematic Reviews, MEDLINE and PubMed) 

 Search terms and time frames were provided (1990 to July 
2017, inclusive) 

 A priori study protocol was registered on PROSPERO 
(CRD42017072809) 

 The details of study selection and extraction were explicitly 
reported 

 The choice of included study designs and exclusion of 
non-English publications was justified 

 A list of included studies was provided, and the 
characteristics of included studies were described in detail 

 To minimized risk of bias, the quality of included studies 
was assessed using Downs and Black checklist and only 
studies with a score ≥ 13 were included 

 Authors reported no source of funding was provided to 
conduct this review  

 The authors stated that they had no conflicts of interest 
related to this review  

 The comparator component of PICO was not explicitly 
stated 

 Grey literature search was not conducted 

 Apart from listing the exclusion criteria, a list of excluded 
studies was not provided  

 Data extraction was performed by one reviewer 

 Assessment of publication bias was not reported 

 The three relevant primary studies were conducted in the 
UK or US; findings may not be generalizable to the 
Canadian setting 

 

Hall et al., 20198 

 The objectives and inclusion/exclusion criteria were clearly 
stated, and timeframe for follow-up was stipulated  

 Components of PICO that were described were 
population, intervention, comparator, and outcomes 

 Multiple databases were searched (MEDLINE, EMBASE, 
the Cochrane Library Online, CINAHL and PEDro) 

 Search terms and time frames were provided (from 
inception to March 1, 2017) 

 Grey literature search was conducted 

 A study protocol was prospectively registered on 
PROSPERO (CRD42017056125) 

 The details of study selection and extraction was explicitly 
reported (e.g., duplicate reviewers) 

 A list of included studies was provided, and the 
characteristics of included studies were described in detail 

 The methodological quality of included studies was 
assessed using the Cochrane Risk of Bias tool 

 Conducted a random effects meta-analysis by pooling 
standardized mean differences of outcomes 

 Assessed for heterogeneity using the I2 statistic and χ2test 

 Publication bias was assessed using funnel plots 

 Authors reported sources of funding to conduct this review  

 Apart from listing the exclusion criteria, a list of excluded 
studies was not provided 

 Data on adverse events were extracted, but not reported in 
systematic review 

 Justification was not provided for the choice of included 
study design, and the exclusion of publications in 
languages other than English, German, French or Dutch  

 Primary study and investigator funding information was not 
reported 

 The included primary studies were conducted in Denmark, 
UK or US; findings may not be generalizable to the 
Canadian setting 
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Strengths Limitations 

 The authors stated that they had no conflicts of interest 
related to this review  

Newberry et al., 201711 

 The objectives and inclusion/exclusion criteria were clearly 
stated, and timeframe for follow-up was stipulated  

 Components of PICO that were described were 
population, intervention, comparator, and outcomes 

 Multiple databases were searched (PubMed, EMBASE, 
the Cochrane Collection, Web of Science, and PEDro) 

 Search terms and time frames were provided (from 2006 
to September 2016) 

 Grey literature search was conducted (i.e., 
ClinicalTrials.gov and 2015 American College of 
Rheumatology annual meeting proceedings) 

 A priori study protocol was developed  

 The details of study selection and extraction was explicitly 
reported (e.g., duplicate reviewers) 

 A list of included studies was provided, and the 
characteristics of included studies were described in detail 

 A list of excluded studies was provided in the appendix  

 The methodological quality of included studies was 
assessed using GRADE to evaluate the strength of 
evidence  

 Primary study and investigator funding information was 
extracted  

 The authors stated that they did not have any funding or 
affiliations that conflict with findings of this systematic 
review 

 Justification was not provided for the choice of included 
study design, and the exclusion of publications in 
languages other than English 

 Assessment of publication bias was not reported 

 The included primary studies were conducted in Australia, 
Denmark, France, US, Tunisia; findings may not be 
generalizable to the Canadian setting 

 

CINAHL = Cumulative Index to Nursing and Allied Health Literature; CRD = Centre for Reviews and Dissemination; EMBASE = Excerpta Medica database; GRADE = 

Grading of Recommendations, Assessment, Development, and Evaluation; MEDLINE = Medical Literature Analysis and Retrieval System Online; PEDro = Physiotherapy 

Evidence Database; PICO = population, intervention, comparator, and outcome; PubMed. 

 

Table 6: Strengths and Limitations of Clinical Studies using Downs and Black checklist14 

Strengths Limitations 

Dunlevy et al., 201910 

 The study’s objective, intervention, and main findings were 
clearly stated 

 The main outcomes to be measured were clearly 
described in the Methods section 

 The inclusion criteria were clearly described 

 Estimates of random variability were reported 

 The statistical tests used to assess the main outcomes 
were described and appropriate 

 Patient data were retrieved from a database at a hospital 
offering WMS, which would be representative of the 
population of interest 

 Characteristics of patients lost to follow-up or who did not 
complete the program were described 

 Data analyses were planned at the outset of the study 

 This was not a randomized controlled trial, but a 
retrospective single-arm study using anonymized patient 
data 

 The exclusion criteria were not reported 

 A sample size calculation was not conducted a priori 

 Potential adverse events relating to the intervention were 
not discussed  

 Exact P values were not reported for all outcomes 

 Study was conducted in Ireland; findings may not be 
generalizable to the Canadian setting 
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Strengths Limitations 

 The main outcome measures used were valid and reliable  

 The time period over which patients were recruited was 
specified 

 The authors disclosed no conflicts of interest and no 
funding support for this study 

Schrepf et al., 20177 

 The study’s objective, intervention, and main findings were 
clearly stated 

 The main outcomes to be measured were clearly 
described in the Methods section 

 The inclusion criteria were clearly described 

 Estimates of random variability were reported 

 The statistical tests used to assess the main outcomes 
were described and are appropriate 

 Exact P values were reported for outcomes 

 The participants were referred to the weight management 
program by hospital and community physicians, which 
would be representative of the population of interest 

 Data analyses were planned at the outset of the study 

 The main outcome measures used were valid and reliable  

 The authors disclosed no conflicts of interest  

 The authors disclosed funding support 

 This was not a randomized controlled trial, but a 
prospective single-arm study following participants 
enrolled in a weight management program  

 The exclusion criteria were not reported 

 A sample size calculation was not conducted a priori 

 Characteristics of patients lost to follow-up or who did not 
complete the program were not reported, although 
common reasons of drop out were described 

 The time period over which patients were recruited was 
not specified 

 Potential adverse events relating to the intervention were 
not discussed  

 Study was conducted in the US; findings may not be 
generalizable to the Canadian setting 

PICO = population, intervention, comparator, and outcome; WMS = weight management services.  
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Appendix 4: Main Study Findings and Authors’ Conclusions 

Table 7: Summary of Findings Included Systematic Reviews and Meta-Analyses 

Main Study Findings Authors’ Conclusion 

Charlesworth et al., 201915 

Systematic review that evaluated the long-term clinical 
effectiveness and safety (≥ 12 months) of surgical and non-
surgical treatment options for adult patients (≥ 18 years old) 
with pain, BMI > 25 kg/m2, and diagnosed with KOA.  
 
Findings: 
 
RCTs: 

 
Messier et al., 200417 

- Participants were randomized into four groups: diet only, 
exercise only, diet plus exercise, healthy lifestyle group 
(control) 
- Relative to the control group which had a 1.2% weight loss, 
weight loss was significantly greater (P < 0.05) in the diet only 
(4.9%) and diet plus exercise (5.7%) groups 
- The diet plus exercise group exhibited significant benefit in 
WOMAC knee pain scale (P < 0.05), WOMAC physical function 
scale (P < 0.05), and 6MWT score (P < 0.05) compared to the 
control group 
- The exercise only group exhibited significant benefit in 6MWT 
score (P < 0.05) compared to the control group. There was no 
significant difference in WOMAC pain or physical function 
scores relative to the control group. 
- The diet only group was not significantly different in WOMAC 
pain or physical function scores, or 6MWT relative to the 
control group 
- One participant (out of 252 participants) sustained a forehead 
laceration due to tripping during exercise 
 
Jenkinson et al., 200923  

- Participants were randomized into four groups: diet only, 
exercise only (quadriceps strengthening), diet plus exercise, 
and advice pamphlet only (control) 
- After 24 months, there was a significant mean difference in 
weight reduction of 2.95 kg (1.44 to 4.46; P = 0.000) between 
the diet versus non-diet group 
- There was a non-significant mean difference in weight 
reduction of 0.43 kg (-0.82 to 1.68; P = 0.501) between the 
exercise versus non-exercise group  
- The exercise groups experienced significant decrease in 
WOMAC knee pain score (% risk difference = 1.61; 95% CI, 
1.81% to 21.41%) and significant increase in WOMAC physical 
function score (mean difference = −3.64; 95% CI, −6.01 to 
−1.27; P = 0.003) relative to non-exercise groups  
- The diet only group was not significantly different in WOMAC 
pain or physical function scores relative to the control group, 
but weight loss was associated with a decrease in HADS 
depression score (absolute effect size = 0.19) within the diet 
only group 

“Our results indicate that nonpharmacological treatment such 
as exercise [10–13] and weight management [12, 14] are 
effective in management of KOA with minimal adverse effects. 
Primary care settings provide a great platform to support 
lifestyle interventions effective in treatment and management 
of KOA. Therefore, weight loss and exercise should be 
advocated as part of the treatment in all patients due to the 
low risk of harm, cost effectiveness as well as associated 
health benefits.”15 (pp7) 
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Main Study Findings Authors’ Conclusion 

- Adverse events were not reviewed in this study 

Hall et al., 20198 

Systematic review with meta-analysis that assessed the impact 
of diet-only and combined diet and exercise treatments on 
pain, physical function, and inflammatory biomarkers in adult 
patients (≥ 45 years old) with pain, BMI > 25 kg/m2, and 
diagnosed with KOA.  
 
Findings: 
 
Diet only: 

 
Christensen et al., 201521 

- Participant were randomized into three groups: diet only, 
exercise only, and usual care/no attention (control group) 
Weight change: 

- Diet only group achieved significantly greater weight reduction 
(11.0 kg, 95% CI, 9.0 to 12.8 kg) than exercise only (6.2, 95% 
CI, 4.4 to 8.1 kg) and control (8.2, 95% CI, 6.4 to 10.1 kg) (P = 
0.002 by ANCOVA) 
Pain severity: 

- No significant difference in VAS pain score amongst three 
groups (P = 0.982 by ANCOVA) 
Physical function: 

- No significant difference in VAS disability score amongst 
three groups (P = 0.910 by ANCOVA) 
 
Christensen et al., 200522 

- Participant were randomized into two groups: low energy diet 
versus advice pamphlet (control group) 
Weight change: 

- Diet group achieved significantly greater weight reduction 
(MD 6.8%, 95% CI, 5.5 to 8.1%; P < 0.0001) than control group   
Pain severity: 

- No significant difference in WOMAC pain score in the diet 
group (MD -27.2, 95% CI, -64.0 to 9.7; P = 0.15) compared to 
control group  
Physical function: 

- There was a significant difference in WOMAC function score 
in the diet group (MD -166.9, 95% CI, -274.5 to -59.3; P = 
0.003) compared to control group 
 
Diet and exercise: 

 
Messier et al., 201320 

- Participants were randomized into three groups: diet plus 
exercise, diet only, and exercise only (considered to be part of 
the standard care) 
Weight change: 

- Compared to the exercise only group (i.e., standard care), 
there were significant weight reductions in the diet only (MD -
6.00, 95% CI, -9.75 to -2.25) and diet plus exercise (MD -8.10, 
95% CI, -11.92 to -4.28) groups after 18 months 
Pain severity: 

“This meta-analysis quantitatively synthesized the effects of D 
and D + EX treatments on symptoms and inflammation in 
overweight and obese adults with knee OA. Overall moderate 
quality evidence supports no effect of D on pain and low-quality 
evidence supports a moderate effect of D + EX treatment on 
pain. Moderate quality evidence supports a moderate effect of 
both D and D + EX on physical function improvement. 
However, treatment effects appear dependent on treatment 
duration, such that improvements in pain from D + EX and 
physical function from D and D + EX were only observed for 
treatments<12 months in duration.”8 (pp770) 
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Main Study Findings Authors’ Conclusion 

-  Long-term: Compared to the exercise only group, there were 
no significant differences in the WOMAC pain scores in the diet 
only (MD 0.40, 95% CI, -0.31 to 1.11) or diet plus exercise (MD 
-0.70, 95% CI, -1.41 to 0.01) groups after 18 months 
Physical function: 

- Medium-term: Compared to the exercise only group, there 
were no significant differences in the 6MWT scores in the diet 
only (MD 28.00, 95% CI, 8.90 to 47.10) or diet plus exercise 
(MD -4.00, 95% CI, -24.52 to 16.52) groups after six months 
- Long-term: Compared to the exercise only group after 18 
months, participants in the diet plus exercise group exhibited 
significantly greater improvements in WOMAC function scores 
(MD -3.40, 95% CI, -6.02 to -0.78), but the diet only group did 
not (MD 0.10, 95% CI, -2.67 to 2.87)  
- Long-term: Compared to the exercise only group after 18 
months, participants in the diet plus exercise group exhibited 
significantly greater improvements in the 6MWT score (MD -
12.00, 95% CI, -33.93 to 9.93), but the diet only group did not 
(MD 23.00, 95% CI, 3.15 to 42.85) 
 
Somers et al., 201218 

- Participants were randomized into four groups: PCST plus 
BWM, PCST only, BWM only, standard care (control) 
Weight change: 

- Compared to the control group, PCST plus BWM and BWM 
only groups achieved significant weight reductions (specific 
numbers NR)  
Pain severity: 

- Medium-term: Compared to the control group, participants in 
the PCST plus BWM group achieved significant improvements 
in WOMAC pain scores (MD -10.80, 95% CI, -15.77 to -5.83), 
but those in the BWM only group did not (MD -2.50, 95% CI, -
7.67 to 2.67) 
- Long-term: Compared to the control group after 18 months, 
participants in the PCST plus BWM group continued to exhibit 
significantly less pain (MD -14.00, 95% CI, -24.77 to -3.23) 
Physical function: 

- Medium-term: Compared to the control group, participants in 
the PCST plus BWM group achieved significant improvements 
in WOMAC function scores (MD -12.40, 95% CI, -17.29 to -
7.5), but those in the BWM only group did not (MD-1.50, 95% 
CI, -6.46 to 3.46) 
 
Miller et al., 200619 

- Participants were randomized into two groups: weight loss 
group (diet plus exercise) versus control group (educational 
sessions only) 
Weight change: 

- Compared to the control group, the weight loss group 
achieved significant weight reductions (MD -9.10, 95% CI, -
16.87 to -1.33) after six months 
Pain severity: 

- Compared to the control group, the weight loss group 
exhibited a significant improvement in WOMAC pain scores 
(MD -2.00, 95% CI, -3.25 to -0.75)  
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Physical function: 

- Compared to the control group, the weight loss group 
exhibited a significant improvement in WOMAC function scores 
(MD -8.60, 95% CI, -13.50 to -3.70) 
- Compared to the control group, the weight loss group also 
exhibited a significant improvement in the 6MWT score (MD -
51.00, 95% CI, -96.03 to -5.97)  
 
Messier et al., 200417 

- Participants were randomized into four groups: diet only, 
exercise only, diet plus exercise, healthy lifestyle group 
(control) 
- Relative to the control group which had a 1.2% weight loss, 
weight loss was significantly greater (P < 0.05) in the diet only 
(4.9%) and diet plus exercise (5.7%) groups 
- The diet plus exercise group exhibited significant benefit in 
WOMAC knee pain scale (P < 0.05), WOMAC physical function 
scale (P < 0.05), and 6MWT score (P < 0.05) compared to the 
control group 
- The exercise only group exhibited significant benefit in 6MWT 
score (P < 0.05) compared to the control group. There was no 
significant difference in WOMAC pain or physical function 
scores relative to the control group. 
- The diet only group was not significantly different in WOMAC 
pain or physical function scores, or 6MWT relative to the 
control group 
- One participant (out of 252 participants) sustained a forehead 
laceration due to tripping during exercise 
 
Adverse Events 

- The systematic review authors reported having extracted data 
on adverse events, but these data were not reported in 
systematic review 

Newberry et al., 201711 

Systematic review that assessed the effectiveness of various 
therapies for KOA including weight loss diets in adult patients 
(≥ 18 years old) with pain and diagnosed with KOA, 
categorized by short- (4-12 weeks), medium- (12-26 weeks), or 
long-term (> 26 weeks) effects.  
 
Findings: 
 
RCTs: 
 
Ghroubi et al., 200824 

- Participants were randomized into four groups: control group 
(no diet and exercise), exercise only, diet plus exercise, and 
diet only  
Weight change: 

- Diet plus exercise group lost significantly more weight relative 
to diet only and control groups (specific numbers NR) 
Pain severity: 

- Compared to the control group, the diet plus exercise group 
(MD -4.56, 95% CI, -5.82 to -3.30), diet only group (MD -2.10, 

“Weight loss with or without exercise has a beneficial effect on 
medium-term pain and function and on long-term pain but 
inconsistent effects across studies on long-term function and 
quality of life. 
- Evidence was insufficient to assess short-term effects of 
dieting, with or without exercise on pain and function. 
- Weight loss had a significant beneficial effect on medium-term 
pain, based on two RCTs and four single-arm trials. One 
single-arm trial assessed and reported a dose-response effect 
between weight and outcomes of interest (moderate-level 
evidence). 
- Weight loss had a significant beneficial effect on medium-term 
function, based on two RCTs and three single-arm trials (low 
strength of evidence). 
- Weight loss had a significant long-term beneficial effect on 
pain based on three RCTs and one single-arm trial (low level of 
evidence) but inconsistent effects on function and quality of life, 
based on two RCTs (low strength of evidence).”11 (pp58-59) 
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95% CI, -3.32 to -0.88) and exercise only group (MD -2.90, 
95% CI, -4.52 to -1.28) exhibited significant improvement in 
VAS pain score (1 to 10 cm scale) 
Physical function: 

- Compared to control, all three active intervention groups 
exhibited significant improvements in WOMAC function scores 
(diet: MD -2.34, 95%, CI -3.71 to -0.97; exercise: MD -3.09, 
95% CI, -4.46 to -1.72; diet plus exercise: MD -4.01, 95% CI, -
5.56 to -2.46) 
 - Compared to control, exercise only (MD -39.00, 95% CI, -
46.47 to -31.53) and diet plus exercise groups (MD -53.00, 
95% CI, -59.33 to -46.67) significantly increased 6MWT scores. 
Diet only did not significantly improve 6MWT scores (MD 2.00, 
95% CI, -6.51 to 10.51). 
 
Miller et al., 200619 

- Participants were randomized into two groups: weight loss 
group (diet plus exercise) versus control group (educational 
sessions only) 
Weight change: 

- Compared to the control group, the weight loss group 
achieved significant weight reductions (MD -9.10, 95% CI, -
16.87 to -1.33) after six months 
Pain severity: 

- Compared to the control group, the weight loss group 
exhibited a significant improvement in WOMAC pain scores 
(MD -2.00, 95% CI, -3.25 to -0.75)  
Physical function: 

- Compared to the control group, the weight loss group 
exhibited a significant improvement in WOMAC function scores 
(MD -8.60, 95% CI, -13.50 to -3.70) 
- Compared to the control group, the weight loss group also 
exhibited a significant improvement in the 6MWT score (MD -
51.00, 95% CI, -96.03 to -5.97)  
 
Somers et al., 201218 

- Participants were randomized into four groups: PCST plus 
BWM, PCST only, BWM only, standard care (control) 
Weight change: 

- Compared to the control group, PCST plus BWM and BWM 
only groups achieved significant weight reductions (specific 
numbers NR)  
Pain severity: 

- Medium-term: Compared to the control group, participants in 
the PCST plus BWM group achieved significant improvements 
in WOMAC pain scores (MD -10.80, 95% CI, -15.77 to -5.83), 
but those in the BWM only group did not (MD -2.50, 95% CI, -
7.67 to 2.67) 
- Long-term: Compared to the control group after 18 months, 
participants in the PCST plus BWM group continued to exhibit 
significantly less pain (MD -14.00, 95% CI, -24.77 to -3.23) 
Physical function: 

- Medium-term: Compared to the control group, participants in 
the PCST plus BWM group achieved significant improvements 
in WOMAC function scores (MD -12.40, 95% CI, -17.29 to -
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7.5), but those in the BWM only group did not (MD-1.50, 95% 
CI, -6.46 to 3.46) 
 
Messier et al., 201320 

- Participants were randomized into three groups: diet plus 
exercise, diet only, and exercise only (considered to be part of 
the standard care) 
Weight change: 

- Compared to the exercise only group (i.e., standard care), 
there were significant weight reductions in the diet only (MD -
6.00, 95% CI, -9.75 to -2.25) and diet plus exercise (MD -8.10, 
95% CI, -11.92 to -4.28) groups after 18 months 
Pain severity: 

-  Long-term: Compared to the exercise only group, there were 
no significant differences in the WOMAC pain scores in the diet 
only (MD 0.40, 95% CI, -0.31 to 1.11) or diet plus exercise (MD 
-0.70, 95% CI, -1.41 to 0.01) groups after 18 months 
Physical function: 

- Medium-term: Compared to the exercise only group, there 
were no significant differences in the 6MWT scores in the diet 
only (MD 28.00, 95% CI, 8.90 to 47.10) or diet plus exercise 
(MD -4.00, 95% CI, -24.52 to 16.52) groups after six months 
- Long-term: Compared to the exercise only group after 18 
months, participants in the diet plus exercise group exhibited 
significantly greater improvements in WOMAC function scores 
(MD -3.40, 95% CI, -6.02 to -0.78), but the diet only group did 
not (MD 0.10, 95% CI, -2.67 to 2.87)  
- Long-term: Compared to the exercise only group after 18 
months, participants in the diet plus exercise group exhibited 
significantly greater improvements in the 6MWT score (MD -
12.00, 95% CI, -33.93 to 9.93), but the diet only group did not 
(MD 23.00, 95% CI, 3.15 to 42.85)  
 
Bliddall et al., 201125 

- Participants were randomized into two groups: low energy 
diet (810-1200 cal/day plus education) versus control group 
(moderate calorie restriction plus education) 
Weight change: 

- Compared to the control group, the low energy diet plus 
counselling group exhibited significantly greater reduction in 
weight (MD -7.30, 95% CI, -9.52 to -5.08)  
Pain severity: 

- Compared to the control group, the low energy diet plus 
counselling group exhibited significantly greater improvements 
in WOMAC pain scores (MD -7.20, 95% CI, -13.30 to -1.10) 
Physical function: 

- No significant differences were detected in WOMAC function 
scores between the two groups (MD -3.60, 95% CI, -9.14 to 
1.94) 
 
Single-Arm Studies: 
 
Claes et al., 201527 
Weight change: 
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- Short-term: After 12 weeks in a hospital weight loss program, 

study completers exhibited significant reduction in BMI (MD 
0.50, 95% CI, 0.3 to 0.7) compared to baseline 
Pain severity: 

- Medium-term: At 26 weeks, participants that remained in the 
program had significant improvements in KOOS pain score 
(MD 5.6, 95% CI, 1.6 to 9.6) compared to baseline 
Physical function: 

- Short-term and medium-term: Participants at 12 weeks (MD 
36.7, 95% CI, 27.2 to 46.2) and 26 weeks (MD 44.0, 95% CI, 
31.5 to 56.5) exhibited significant improvements in 6MWT 
scores compared to baseline 
 
Bartels et al., 201428 
Weight change: 

- After 16 weeks in the CAROT weight loss study (Influence of 
weight loss or exercise on CARtilage in Obese knee 
osteoarthriTis patients), program completers exhibited 
significant weight loss (MD 14.00, 95% CI, 13.3 to 14.7) 
compared to baseline 
Pain severity: 

- Compared to baseline, program completers exhibited 
significant KOOS pain score improvements (MD 10.7, 95% CI, 
8.5 to 12.9) 
Physical function: 

- Compared to baseline, program completers exhibited 
significant KOOS function score improvements (MD 12.1, 95% 
CI, 10.0 to 14.2) 
 
Atukorala et al., 201629 
Weight change: 

- Overall, the mean weight reduction was 7.9 ± 4.2 kg with a 
weight loss of 8.3% from baseline (statistical analysis NR)  
Pain severity: 

- In an 18-week weight loss program, investigators detected a 
significant dose-response relationship between percentage 
weight loss from baseline and KOOS pain score improvements 
(e.g., >10% weight loss: MD 16.7, 95% CI, 15.2 to 18.2 versus 
<2.5% weight loss: MD 6.1, 95% CI, 3.2 to 9.0) 
Physical function: 

- There was a significant dose-response relationship between 
percentage weight loss from baseline and KOOS function 
score improvements (e.g., >10% weight loss: MD 17.4, 95% 
CI, 15.9 to 18.9 versus <2.5% weight loss: MD 7.8, 95% CI, 4.8 
to 10.8) 
 
Makovey et al., 201526 
Weight change:  

- Percentage of participants according to percentage weight 
loss from baseline (statistical analysis NR): 7.2% (<2.5% 
weight loss), 16.2% (2.5-4.9%), 25.0% (5-7.4%), 22.1% (7.5-
9.9%), 29.2% (≥10%)  
Quality of life: 

- There was a significant dose-response relationship between 
percentage weight loss from baseline and SF-12 quality of life 
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score improvements (e.g., <2.5% weight loss: mean 3.16 [SD 
8.24] versus > 10% weight loss: 8.60 [SD 8.18], P = 0.000) 
 
Adverse Events: 

- Diet interventions were associated with numerically more 
nonserious gastrointestinal adverse events (event rates, 
specific events, and statistical analysis not reported) than non-
diet interventions 

6MWT = 6-minute walk test; ANCOVA = analysis of covariance; BMI = body mass index; BWM = behavioural weight management; CI = confidence interval; D = diet; EX 

= exercise; HADS = Hospital Anxiety and Depression Index; KOA = knee osteoarthritis; KOOS = Knee Injury & Osteoarthritis Outcome Score; MD = mean difference; NR 

= not reported; NRS = numerical rating scale; PCST = pain coping skills training; RCT = randomized controlled trial; SF-12 = Short Form (12-Item) Health Survey; SMD = 

standard mean difference; VAS = visual analogue scale; WOMAC = Western Ontario and McMaster Universities Osteoarthritis Index; WORMS = Whole-Organ Magnetic 

Resonance Imaging Score.  

 

Table 8: Summary of Findings of Included Primary Clinical Studies 

Main Study Findings Authors’ Conclusion 

Dunlevy et al., 201910 

Single-arm retrospective analysis of data from adult patients, 
with pain and BMI > 40 or BMI of 35-40 kg/m2 accompanied by 
a significant comorbidity, who underwent a 12-month MDT 
WMS program based on behavioural change interventions 
involving dieticians, psychologists, and physiotherapists. 
 
Weight change 

 After the intervention, overall weight reduction of 5.1 kg (P 
< 0.01) and BMI reduction of 1.8 kg/m2 (P < 0.01) was 
achieved in the program completers (n = 476) 

 Of these completers, 37.3% (n = 177) lost weight (i.e., ≥ 
5% reduction), 58.7% (n = 279) maintained stable weight 
(i.e., less than 5% loss/gain in weight) 

 
Baseline data 

 Baseline: 70% (n = 281) reported LBP with NRS = 7.3 ± 
2.5; 59% (n = 234) reported knee pain with NRS = 6.9 ± 
2.4 

 
Pain prevalence 

 Post-WMS (overall): significant decrease by 9.7% in LBP 
prevalence (P = 0.001) and NRS; no significant change in 
knee pain prevalence or NRS 

 Post-WMS (subgroup who lost weight): significant 
decrease by 14.8% in LBP (P < 0.05) and by 12.4% in 
knee pain (P < 0.05) prevalence   

 
Pain scale 

 Post-WMS (LBP): 41% (n = 92) of patients with LBP 
exhibited minimal clinically significant difference (i.e., > 
30% change) in NRS; no significant differences amongst 
weight loss groups (i.e., lost weight, stable weight, gained 
weight) 

“Overall this WMS was effective for clinical weight loss. For 
those who lost most weight prevalence of knee and LBP 
reduced. Imbedding pain management strategies within WMS’s 
may provide a more holistic approach to obesity management.” 
10 (pp1403) 



 

 
SUMMARY WITH CRITICAL APPRAISAL Body Weight Modification Interventions for Chronic Non-Cancer Pain 37 

Main Study Findings Authors’ Conclusion 

 Post-WMS (knee pain): 34% (n = 63) of patients with knee 
pain exhibited minimal clinically significant difference in 
NRS; no significant differences amongst weight loss 
groups 

Schrepf et al., 20177 

Single-arm prospective longitudinal study involving adult 
patients, with pain and BMI ≥ 30 or ≥ 28 kg/m2 for Asian 
Americans, who were referred to the Weight Management 
Program. This behavioural lifestyle program incorporated 12-16 
weeks of total liquid diet replacement with 800kcal/day, 40 
minutes daily of walking for the first 12 weeks, and up to 90 
minutes of moderate to vigourous activity for ≥ 4 days weekly 
after the initial 12 weeks. 
 
Weight change and physical activity 

 Study participants lost an average of 16.05% of their 
baseline weight (SD = 6.54%; range = 2% to 30% loss) 

 80% (n = 99) lost ≥ 10% of their baseline weight 

 No significant differences in BMI or weight loss were 
detected between male and female participants 

 
Somatic symptoms and depression 

 Post-intervention and after weight loss, there was a 
significant decrease in the modified ACR score for 
fibromyalgia (P = 0.004), SS score (P = 0.002), and IDS (P 
< 0.001) 

 Compared to women, men exhibited a greater decrease in 
the modified ACR score for fibromyalgia (P = 0.002) and 
SS score (P = 0.009) 

“The spatial distribution of pain, symptom severity (eg, fatigue, 
sleep difficulties), depression, and total fibromyalgia scale 
scores were measured before and after weight loss. Pain (P = . 
022), symptom severity (P = .004), depression (P < .001), and 
fibromyalgia scores (P = .004) improved after weight loss; men 
showed greater improvement than women on somatic 
symptoms and fibromyalgia scores (both P < .01). Those who 
lost at least 10% of body weight showed greater improvement 
than those who lost <10%. […] Weight loss may improve 
diffuse pain and comorbid symptoms commonly seen in 
chronic pain participants.”7 (pp1) 

ACR = American College of Rheumatology; BMI = body mass index; IDS = Inventory of Depressive Symptomology; kcal = kilocalorie; LBP = lower back pain; MDT = 
multidisciplinary team; NRS = numerical rating scale; RCT = randomized controlled trial; SS = Symptom Severity; WMS = weight management services; WPI = 
widespread pain index. 
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Appendix 5: Overlap between Included Systematic Reviews 

Table 9: Primary Study Overlap between Included Systematic Reviews 

Primary Study 
Citation 

Systematic Review Citation 

Charlesworth et al., 201915 Hall et al., 20198 Newberry et al., 201711 

Jenkinson et al., 200923 ▪   

Messier et al., 200417 ▪ ▪  

Christensen et al., 
201521 

 ▪  

Messier et al., 201320  ▪ ▪ 

Somers et al., 201218  ▪ ▪ 

Miller et al., 200619  ▪ ▪ 

Christensen et al., 
200522 

 ▪  

Atukorala et al., 201629   ▪ 

Claes et al., 201527   ▪ 

Makovey et al., 201526   ▪ 

Bartels et al., 201428   ▪ 

Bliddal et al., 201125   ▪ 

Ghroubi et al., 200824   ▪ 

▪ = the primary study was included in the systematic review.   
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Appendix 6: Additional References of Potential 
Interest 

Systematic Review – Alternative Intervention  

Narouze S, Souzdalnitski D. Obesity and chronic pain: systematic review of prevalence and 

implications for pain practice. Reg Anesth Pain Med. 2015 Mar-Apr;40(2):91-111. 

PubMed: PM25650632 

Non-Randomized Study – Alternative Population 

White DK, Neogi T, Rejeski WJ, et al. Can an intensive diet and exercise program prevent 

knee pain among overweight adults at high risk? Arthritis Care Res. 2015 Jul;67(7):965-

971. 

PubMed: PM25692781 

http://www.ncbi.nlm.nih.gov/pubmed/25650632
http://www.ncbi.nlm.nih.gov/pubmed/25692781

