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ABSTRACT 

Objective To evaluate the impact of bias-related study characteristics on treatment effects in 

osteoarthritis (OA) trials. 

 

Study design Based on OA trials included in Cochrane reviews the impact of study 

characteristics on treatment effect estimates were evaluated. Characteristics included items of the 

risk of bias tool (RoB), trial size, single vs multi-site, and source of funding. Effect sizes were 

calculated as standardized mean differences (SMDs). Meta-regression was performed to identify 

“relevant study-level covariates” that decreases the between-study variance (2). 

Results Twenty reviews including 126 OA trials with a high degree of heterogeneity was included 

( 2=0.1247). Among RoB domains only patient blinding had an impact on the results (reducing 

heterogeneity according to 2 <7%). Inadequate blinding of patients yielded larger effects 

(SMDDifference = 0.15; 95% CI: 0.11 to 0.29, P=0.035). The most important study characteristic was 

trial size (heterogeneity reduced by 25%), with small trials reporting larger effects (SMDDifference = 

0.29; 95% CI: 0.16 to 0.42, P<0.001). 

Conclusion In musculoskeletal reviews addressing pain, all the items included in the Cochrane 

risk of bias tool might not be equally important. OA trial results may be affected by bias constructs 

that are not yet fully elucidated. 

 

Keywords Meta-epidemiology, Meta-Research, Meta-Analysis, bias, osteoarthritis, pain 

Prospero (CRD42013006924)
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WHAT IS NEW? 

What is already known?  

- Poor internal validity leading to bias in trials can lead to over- or under estimation 

of the true intervention effect 

- Bias aspects that are considered important for systematic reviews are included in 

the Cochrane risk of bias tool 

What is new?  

- The Cochrane risk of bias tool include some domains that are not associated with 

evidence of bias in estimating treatment effects in OA trials 

- OA trials with inappropriate blinding (over-) estimate the effect size by almost 50 

percent compared to adequately blinded trials 

- For patient–reported outcomes (such as pain), all the items included in the 

Cochrane risk of bias tool might not be equally important 

- Results of OA trials are apparently affected by bias domains and study design 

characteristics that are not yet included in the Cochrane risk of bias tool (e.g., trial 

size and single vs multi-site status). 
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INTRODUCTION 

Bias is defined as “a systematic error, or deviation from the truth, in results or inferences”(1). Poor 

internal validity in trials can lead to overestimation or underestimation of the intervention effect(2). 

Regardless of the tools used to assess risk of bias, the methods summarizing potential bias and 

incorporating bias assessments into meta-analyses vary greatly(3-6). Bias associated with particular 

characteristics of studies may be examined using meta-epidemiology, which analyze a cluster of 

meta-analyses where the influence of the trial characteristics—such as the judgments of risk of bias 

on treatment effects estimates—are explored(7-10). By using a meta-epidemiologic approach, it is 

possible to examine the association of specific trial characteristics in a collection of meta-analyses 

based on the included trials and the reported effect size(9;10). 

 Much research has been conducted over the years to understand bias in trials and how 

it may influence the results of systematic reviews(11). The Cochrane Collaboration’s methods 

groups developed the Cochrane risk of bias tool for assessing RCTs, using empirical validation 

based on the methodological contributions of meta-epidemiological studies (1;6). This tool has 

since been updated in 2011 and is soon to be updated again and is a widely used tool to assess RoB 

domains for RCTs; risk of bias assessment using Cochrane risk of bias tool is a mandatory 

component of Cochrane Reviews(6;12). Risk of bias identified within the domains from the 

Cochrane risk of bias tool (i.e. selection bias, performance bias, detection bias, attrition bias, and 

reporting bias), if indeed present, might “overestimate” or change the direction of the effect in favor 

of an experimental treatment. This might as well apply for single versus multi-site trials, trials size, 

and source of funding(9;13;14).  

 Following research from Nuesch et al showed that many of these bias items are 

important in osteoarthritis (OA), where most trials use pain as the primary outcome(15;16). We 

wanted to explore (and confirm) the findings of Nuesch et al, by replicating their meta-

epidemiological approach on another dataset based on the data currently available in the Cochrane 

Library, to see whether the same applied. Further we were interested in exploring the importance of 

the many risk of bias domains (and items) in determining the quality of systematic reviews. 
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 Our objective was to evaluate the impact of different study characteristics including 

both well-recognized domains and potentially new bias items on estimates of treatment effects in 

meta-analyses of interventions applied in OA trials. 

METHODS 

The protocol for this study (17) was registered on PROSPERO (CRD42013006924) and the study 

conforms to the ‘Preferred Reporting Items for Systematic Reviews and Meta-Analyses’(PRISMA) 

statement(18). 
 

Eligibility criteria 

Only Cochrane Reviews with meta-analyses of randomized or controlled trials in patients with OA 

published in the Cochrane Library were included. Meta-analyses were only included if they 

reported results from a patient-reported pain outcome for any intervention compared with sham, 

placebo, or no intervention control(19). Moreover, only trials where patients in both the intervention 

and the control group received the same treatment except for an “add-on” in the intervention group 

were eligible for inclusion. A single reviewer evaluated the eligibility of the meta-analysis. 

Sufficient trial data was available from the report of the meta-analyses to perform all the analyses. 

There was no language restriction. 

 

Search for meta-analyses and inclusion of trials 

In the Cochrane Database of Systematic Reviews, eligible trials were identified from published 

Cochrane Reviews (i.e., meta-analyses) after a thorough search, using a combination of keywords 

and text words related to "osteoarthritis"(17). The most recent version of the Cochrane Review was 

used. 

 

Risk of bias in individual studies 

The RoB within each full-text trial was assessed using the domains of the risk of bias tool as 

recommended by the Cochrane Collaboration(6), which comprise methods for sequence generation 
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and maintaining allocation concealment, blinding, and management of incomplete outcome data. 

Each item was rated as high risk, low risk, or unclear risk of bias. The following additional bias 

sources were also assessed: a] single versus multi-site trials (20), b] small vs. large trials(13), and c] 

source of funding(21).  

 A trial was considered a multi-site trial if more than one site was involved. In case of missing 

information, the trial was classified as multi-site if it reported several ethics committees. If the 

report stated both a single ethics committee and a single author affiliation, the trial was classified as 

a single site. Information about single- and multi-site trials was extracted from the text, statements, 

author’s affiliations, and acknowledgement in every included trial.  

 To determine whether a trial was small or large, a threshold of 128 participants was used: If the 

total number of randomized participants was less than 128 patients, the study was regarded as a 

small trial; consequently trials with ≥128 participants were referred to as large trials. The threshold 

of 64 participants in each group corresponds to a reasonable statistical power (80%) to detect a 

standardized mean difference (SMD) ≥ 0.5(22).  

 Trials were specified either as being funded by for-profit, non-profit, or unclear source of 

funding. Non-profit funding included money received from both non-profit organizations (e.g., 

internal institutional funding and governmental funding) and not funded trials. For-profit 

organizations were defined as companies that might acquire financial gains or losses depending on 

the outcome of the trial. Further, trials with a mix of for-profit and non-profit were considered as 

for-profit funded. Deficient information about the source of funding was reported as unclear. 

Funding was defined as including provision of human resources (authorship, statistical analysis, or 

other assistance), study materials (drug, placebo, assay kits, or similar materials), or grants(21). 

Sources of funding were extracted from the text, statements of sources of support, authors' 

affiliations, acknowledgments, and trial registration, if available. Two reviewers (JB and CBJ) 

independently completed all the risk of bias assessment Disagreements were solved by discussion 

or by contacting a third reviewer (RC). 

 

Data collection process and data items 

A systematic, standardized data extraction approach was used to gather information from all the 

eligible OA studies. For systematic reviews, the review ID, author, year of publication, and 

accumulated trial size combined in the meta-analysis (i.e. total number [NTotal] number in 
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intervention group [NI], and number in control group [NC]) were abstracted. The type of 

intervention was categorized into non-pharmacological modalities (NP), pharmacological 

modalities (P) and surgical modalities (S) according to the "suggested sequential, pyramid approach 

to management of OA" by Dieppe & Lohmander(23), the Osteoarthritis Research Society 

International (OARSI) recommendations(24) and the definitions from Cochrane Musculoskeletal 

Group (25). The primary outcome (pain) was abstracted from overall pain reported in the Cochrane 

Review’s first pain measure forest plot. The outcome was collected at the time point closest to the 

12 weeks follow-up. At the trial level, studies were assigned a trial ID and information on the name 

of the author, year of publication, type of pain measure, type of intervention, and type of OA 

condition was extracted. From the forest plot available in the included reviews, mean values 

(mIntervention and mControl), standard deviations (SDIntervention and SDControl) and size of the trials were 

extracted. In meta-analyses where only SMDs and confidence intervals (CI) were reported, these 

were extracted in order to obtain an effect size. Further, we assessed the following characteristics 

from the trials: attrition rate during the trial (aTotal, aIntervention, and aControl), and trial duration (weeks). 

Finally, ‘treatment’ provided to the comparator groups was extracted, whether it was placebo, sham, 

waiting-list or nothing. 

 

Data synthesis 

Treatment effect sizes (ES) were expressed as SMDs by dividing the difference in mean values 

available from the forest plots by the standard deviation (SD) reported. In studies where means were 

not given, SMDs and confidence intervals (CIs) were used to calculate the overall ES. Positive ES 

indicated a beneficial effect of the experimental intervention (i.e. pain reduction). We noted whether 

the data was expressed as values from follow-up or changes from baseline(26). 

 

Statistical analysis 

To empirically assess the effect of risk of bias assessment on the overall treatment 

effects in reviews, stratified analyses across trials according to all the different extracted trial 

characteristics were performed and P-values for interaction between trial characteristics and 

treatment effect were derived. All the statistical meta-regression analyses were based on mixed-

effects Restricted Maximum Likelihood (REML) models (i.e., where both random and fixed factors 
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apply) (27;28); computations were developed and analyzed using Stata Statistical Software: Release 

14.2. College Station, TX: StataCorp LP. The ES according to the RoB assessment for each RoB 

item was estimated by using a random effects meta-analysis model fully allowing for heterogeneity, 

to measure the variability in bias estimates, expressed as an estimate of τ
2 (i.e., 2). In principle 

within each review, the ES for trials according to the different RoB assessments is estimated by 

using a random effects meta-analysis model. The next level is then the level of systematic review 

which is included as a fixed factor. From this basic “meta-meta-analysis” model(7) we are able to 

explore whether different study level characteristics can reduce heterogeneity as a consequence of 

being included as a covariate in the model. A “relevant study-level covariate” was defined as one 

that decreases the between-study variance (τ2, estimated as Tau-squared [2]) as a consequence of 

inclusion in the mixed-effects statistical model(29). All P-values and 95% confidence intervals 

(95% CI) were two sided. 

 

RESULTS 

Characteristics 

The search was carried out on 31 January 2014. As illustrated in Figure 1, 78 relevant Cochrane 

Reviews were identified. Twenty meta-analyses(30-49), including 126 trials, corresponding to 140 

intervention comparisons in 19,052 (n=10,580 for intervention groups and n=8,472 for control 

groups) patients were included. Table 1 describes the included comparisons. Data was expressed as 

values from follow up in one review(48), for another review data was mixed final- and change from 

baseline values(35) and for 18 reviews data was expressed as change from baseline values. The 

median number of studies included per meta-analysis was 5 trials (range 2 to 32) and the median 

number of patients per meta-analysis was 611 (109 to 3,600). The individual SMD’s derived from 

the included trials ranged from -5.33(50) to -0.73(51). Eight (30;36;37;39-41;44;45) of the included 

meta-analyses assessed efficacy of non-pharmacological interventions, ten (31-35;38;42;46-48) 

assessed efficacy of pharmacological interventions and two meta-analyses (43;49) assessed the 

efficacy of surgical interventions. For 91 (65%) of the randomized comparisons, we were able to 

derive the mean scores from the intervention- and control group followed by the corresponding SD. 
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In the remaining comparisons we derived the SMD and corresponding standard error (SE). The 140 

comparisons were categorized into three treatment groups; non-pharmacological modalities (NP) 76 

(54%), pharmacological modalities (P) 54 (39%) and surgical modalities (S) 10 (7%).  

The OA condition examined was primarily knee 65 (46%), and a mix of different 

conditions (e.g., knee and hip) 68 (49%). OA of the hip was examined in 4 (3%) and other 

conditions (e.g., thumb) in 3 (2%). 

 

Estimates of treatment effects 

The overall analysis of change in pain showed that there was an effect size of 0.42 (95% CI, 0.34 to 

0.49), indicating moderate all-in-all effect of interventions for pain reduction in OA. However as 

anticipated from the very heterogeneous group of trials (in terms of very different pain interventions 

and population) included, the overall meta-analysis revealed a large heterogeneity ([2 = 0.01247) 

indicating a high between-study heterogeneity(7;52). 

   The stratified analyses shown in Table 2 presents the estimates for all assessed bias 

items, including trial size, single versus multi-site and source of funding. These analyses show that 

specific bias items could reduce the between study variability seen across the OA trials, with 2 

varying according to different covariates included in the meta-regression models. The largest 

reduction in heterogeneity was found in the ‘trial size’ variable. This yielded a reduction in 2 at 

24.86%, supported by a statistically significant P-value (P < 0.001) for interaction between small 

and large trials (ESlarge = 0.26, 95%CI [0.16 to 0.35] vs. ESsmall = 0.55, 95%CI [0.46 to 0.64]); i.e., 

small studies revealed an overestimated effect size (relative difference 112%). ‘Blinding of patients’ 

reduced the heterogeneity with respectively 7.30%, P = 0.035 with a difference between adequately 

performed patient blinding (ES = 0.38, 95%CI [0.30 to 0.46]) and inadequately/unclear performed 

patient blinding (ES = 0.50, 95%CI [0.37 to 0.63]) revealed an overestimated effect size (relative 

difference 32%).  Further, ‘single versus multi-site’ reduced the heterogeneity with 1.92% , P = 

0.018 with a difference in effect sizes between multi-site (ES = 0.33, 95%CI [0.24 to 0.43]) and 

single site (ES = 0.50, 95%CI [0.40 to 0.61]). 

 There was no significant change of 2 in the association between effect size and 

adequate or inadequate/unclear performed for the following: ‘generation of sequence’, 
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‘concealment of allocation’, ‘personnel blinding’, ‘handling of incomplete outcome data’ or 

‘funding’. 

 As a post hoc analysis we also tested whether the influence of ‘trial size’ (reducing the 

between trial heterogeneity) was independent of any of the existing RoB items. From these 

secondary multivariable meta-regression analyses, we found that both ‘blinding of participants’ 

(reducing 2 further from 0.108 to 0.09154) and ‘blinding of caregivers’ (reducing 2 to 0.1014) 

could further explain (i.e. reduce) the heterogeneity between trials. Furthermore concealment of 

allocation reduces ‘concealment of allocation’ reduced heterogeneity slightly (reducing 2 to 

0.1073). All other RoB items (and thus domains), could not reduce heterogeneity more than already 

observed from ‘Trial size’ (see Appendix 4). 

 

DISCUSSION 

Overall the effect of interventions included in the Cochrane Reviews presented a high level of 

between-trial heterogeneity. The most important study characteristic reducing heterogeneity was 

trials considered small (<128 participants in total) compared with trials considered large. Further, 

the following study characteristics (in prioritized order) reduced heterogeneity; ‘Patients blinding’ 

and ‘Single versus multi-site’.  

There was no significant change of 2 in the association between effect size and 

adequate or inadequate/unclear performed for the following: ‘generation of sequence’, 

‘concealment of allocation’, ‘personnel blinding’, ‘handling of incomplete outcome data’ or 

‘funding’. Furthermore, adding ‘blinding of participants’ or ‘personnel blinding’ as a covariate to 

the analysis of ‘Trial size’ could further reduce (i.e. explain) the heterogeneity between trials. All 

other RoB items (and thus domains), could not reduce heterogeneity more than already observed 

from ‘Trial size’. 

 

Comparison with other studies 

These results are consistent with findings of previous meta-epidemiological studies(13;15;16;20;53-

55). Nüesch et al. (2010) found that an average difference in effect sizes between large and small 
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trials with more beneficial effects found in small trials(15). Our finding of overestimated effect size 

in small trials compared to large trials is in agreement. This difference might be caused by the fact, 

that large trials tend to be of higher methodological quality than small trials and that the observed 

association between sample size and treatment effect could be confounded by methodological 

quality(56;57). The overestimated effect estimates from the small studies could be caused by 

publication bias. Small studies showing insignificant results are less likely to be published than 

statistically significant small studies and large studies with insignificant results(58). Herbert and Bø 

(2005) pointed out an interesting debate of the quality of the interventions and its effect on the 

results(59). We know the importance of assessing the methodological quality of the trials before 

including them into a systematic review – but the quality of the intervention as well should be 

assessed if the systematic reviews examine complex interventions. In this systematic review we 

examined complex interventions as well, but we did not assess the intervention quality(59). We 

know that small trials tend to perform more efficient interventions and in better teams meaning a 

difference in the intervention between large and small studies – this together with the fact that small 

trials often are in limitation of a “likely limited power” to detect statistically significant changes(60) 

could as well explain the overestimated effect in small trials compared to large trials. Further, 

results of smaller studies are subject to greater sampling variation and hence are less precise – this 

is also called imprecision which is one of the key criteria in GRADE (Grading of Recommendations 

Assessment, Development and Evaluation).  

 Hrobjartsson et al. (2011) found studies with non-blinded patients showed larger 

effect estimates than studies with blinded patients. This is in agreement with our findings. The 

overestimated effect could be caused by the fact that pain is very sensitive to the lack of blinding 

among patients, as it is patient reported(16). Non-blinded patients report symptoms differently from 

the blinded patients because of the psychological effect of being treated with an intervention versus 

being treated with nothing (i.e. placebo) (61). Further, studies have shown that patients tends to 

report their symptoms in a manner they think could please the investigator(53) – this could result in 

patients in the intervention group giving overestimated report of pain relief because the investigator 

seems to consider and care about the patients’ health and welfare(53).  

   

  In accordance with previous results, Dechartres et al (2011)(20) and Bafeta et al 

(2012)(55) found treatment effects on average were more beneficial in single site trials, than in 

multi-site trials which is in agreement with our findings. We found larger difference in effect 
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estimates between single versus multi-site trials. The difference between multi- and single site 

effect sizes might be due to ‘small study effects’, meaning the tendency for smaller studies in a 

meta-analysis to show larger intervention effects and because of the non-publication of studies with 

negative or small effects(15). Further, larger effect size in single site trials could be caused by a 

selected population and a higher expertise of teams(20;55;62). 

 Lundh et al (2012) found that industry-sponsored drug and medical device studies are 

more often favourable to the sponsor’s products than non-industry-sponsored studies (14). Our 

findings are not in agreement with the findings of Lundh et al. Unlike Lundh et al (2012), the results 

of this study are based on the reported information only. Potentially this could lead to commercially 

funded foundation being taken for non-profit and potentially mask the overestimated effect of for-

profit bias. Further we did not consider the role of the for-profit sponsor in the design conduct, 

analyses and report. Further research should look in to this topic.  

 

Strengths and limitations of the study  

Our study has limitations. Firstly, our study was conducted on the basis of published data only. 

Because of possible risk of publication bias, our results may be conservative, as the unpublished 

trials tend to have higher risk of bias(63). The selection of component trials was based on the 

literature included in meta-analysis from the Cochrane Library. Even though Cochrane Reviews are 

known for the quality of their searches –each one across several databases, our included studies are 

only those identified in those literature searches, which we had no control over. The meta-analyses 

included in this study, however, are probably representative why our results may be generalizable. 

Furthermore, in some cases, we included more than one comparison from a single trial. This might 

affect our results, as risk of bias assessment of these trials will count twice.  

We used meta-analyses to explore the influence of the study characteristics on 

treatment effect estimates of OA trials. In theory, aggregation of data from multiple trials should 

enhance the accuracy and precision of any pooled result. Unfortunately data combination requires a 

leap of faith: it presumes that the differences among studies are primarily due to chance. In fact, it is 

not unknown that differences in the direction or size of treatment effects may be caused by other 

factors, such as methodological quality of the included trials(64). Still, review authors seem 

reluctant or fail to incorporate the risk of bias assessment in their analysis and conclusions(65), 

compromising the trustworthiness of results from meta-analysis derived from these reviews. 

Although the Cochrane Collaboration has improved the way we assess bias in included trials(11) 
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owing to Ken Schulz’s work on bias assessment(66), the Cochrane risk of bias tool in 2008(1), 

AMSTAR (Assessing the methodological quality of systematic reviews checklist)(67), the 

Cochrane Editorial requirement (MECIR standard)(12) and GRADE’(68), meta-analyses might still 

over- or underestimate the effect estimates from biased studies. Thus, meta-analyses may generate 

misleading results by ignoring meaningful heterogeneity among studies, entrenching the biases in 

individual studies, and introducing further biases through the process of finding studies and 

selecting results to be pooled. 

We performed post hoc sensitivity analyses to explore whether our findings were 

robust; we found that four (of the eight) bias items resulted in the apparently logical trend, where 

highest ES’ are observed in the ‘inadequate’ category whereas the ‘adequate’ corresponded to the 

lowest ES (i.e., with the ‘unclear’ category being at the intermediate level). For the remaining four 

bias items (Blinding of patients, Blinding of personnel, Incomplete outcome data and Funding) the 

‘unclear’ category presented the highest ES. The dichotomization of Trial size could for good 

reasons be criticized as being arbitrary as others have suggested the use of at least 100 in each group 

to imply a “large trial”. For the purpose of transparency we now presented a scatter plot (i.e. Bobble 

plot) illustrating the association between trial size and the corresponding effect size (appendix 5).  

 

Future research 

Future research should confirm our study’s recommendations of including trial size and single 

versus multi-site as new items for the next update of a risk of bias tool. Further, studies that 

examine whether a multiple-meta-regression could provide the true effect size for treatment of pain 

in OA trials would be very interesting to conduct. As well, it could be interesting to examine the 

interactions between the bias items and if these could lead to an additive effect between some of the 

items and through that influence the effect estimates. As our data was collected from twenty smaller 

Cochrane Reviews it was not possible for us to run analyses adjusting for the other risk of bias 

domains. Due to the limited number of included trials we might lack power to run mixed effect 

regression models (69;70). Future research should investigate the same objective on data from one 

large review as that would have the power to run adjusted analyses and test for interaction between 

RoB domains. 
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 Our study looked into already known bias domains and further included three new 

items. There are multiple other potential bias domains that could have been investigated and 

discussed in this study, e.g. ‘year of publication’(71).   

This study examined the consequence of not blinding the patients. But we did not 

stratify for interventions that actually could be blinded from those where blinding was impossible 

(e.g. physical training or educational programs). This would be interesting to research, to see 

whether there is a difference between possible blinding and impossible blinding. The reason for the 

lack of transparency in trials should be explored or a tool to assess the meaning of unclear 

methodology should be prepared. 

 

Conclusions  

Results of OA trials may be affected by other domains than those already included in the Cochrane 

risk of bias tool (i.e. trial size and single versus multi-site). According to this meta-epidemiological 

study, bias associated with study design characteristics such as trial size, blinding of patients and 

single versus multi-site may lead to overestimation of intervention effect estimates and increases the 

between-trial heterogeneity in trials reporting subjectively assessed outcomes.  
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FIGURE LEGENDS 

Figure 1 

M = identified Cochrane Reviews; M* =Possible eligible Cochrane Reviews; m = included meta-

analysis; K = Trials from included Cochrane Reviews; k = Trials included in meta-analysis; k* = 

Intervention comparisons. 
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Table 1 – Characteristics of the included comparisons 
 

 
No.(%); Median [IQ], NP = Non-pharmacological modalities; P = Pharmacological modalities; S = Surgical modalities; ntotal = total 
number of participants; ni = number of participants in intervention group; nc = number of participants in control group; A = Adequate; I = 
Inadequate; U= Unclear; NF = Non-profit funding; FF = For-profit funding.  
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Table 2 - Results of the stratified Meta-analysis 

Variable Trials* ES 95% CI τ
2 

P-value for 
interaction 

Relative 
difference 

Overall 140 0.42 (0.34 to 0.49) 0.1247 -  

Sequence generation  0.1268 0.504  

Adequate 76 0.40 (0.30to 0.49) 1.68%  
Inadequate/ 
Unclear 64 0.44 (0.34 to 0.55) 10% 

Allocation concealment  0.1218 0.066  

Adequate 62 0.35 (0.24 to 0.45) -2.33%  
Inadequate/ 
Unclear 78 0.48 (0.38 to 0.57) 37% 

Blinding (Patients)  0.1156 0.035  

Adequate 75 0.35 (0.26 to 0.44) -7.30%  
Inadequate/ 
Unclear 65 0.50 (0.39 to 0.60) 43% 

Blinding (Personnel)  0.1240 0.125  

Adequate 97 0.38 (0.30 to 0.46) -0.56%  
Inadequate/ 
Unclear 43 0.50 (0.37 to 0.63) 32% 

Incomplete outcome data  0.1199 0.096  

Adequate 103 0.38 (0.46 to 0.30)  -3.85%  
Inadequate/ 
Unclear 37 0.52 (0.38 to 0.67) 37% 

Trial size  0.0937 <0.001  

Large 53 0.26 (0.16 to 0.35) -24.86%  

Small 87 0.55 (0.46 to 0.64) 112% 

Single- vs multi-site  0.1223 0.018  

Multi 60 0.33 (0.24 to 0.43) -1.92%  

Single 80 0.50 (0.40 to 0.61) 52% 

Funding  0.1269 0.197  

Non-profit 58 0.36 (0.25 to 0.47) 1.76%  
For-profit/ 
Unclear 82 0.46 (0.36 to 0.55) 28% 

        
Trials*= number of comparisons; ES = effect size; τ2 = tau-squared (between-study variance); 95% 
CI = 95% confidence interval; Relative difference = relative difference in effect size between 
inadequate/unclear and adequate performed trial (%). 
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Reviews identified and reviewed on basis of title and abstract M = 78 

Reviews retrieved for full text review M* = 37 

Trials included in meta-epidemiological analysis k = 126 
Included intervention comparisons k* = 140 

Reviews excluded based on title and abstract M = 41 
• Not RCTs = 1 
• Meta-analysis with <2 trials = 1 
• No meta-analysis = 1 
• No treatment for OA = 35 
• Withdrawals = 3 

Reviews excluded based on full text review M* = 17 
• Not RCTs = 1 
• Not sham, placebo, or no-intervention control = 3 
• No patient reported outcome = 1 
• No meta-analysis from OA overall pain = 8 
• Meta-analysis with <2 trials = 3 
• Other = 1 

Eligible meta-analysis m = 20 
Trials from meta-analysis K = 136 

Trials excluded K= 10 
• Duplicates of same publication = 2 
• No full text available = 8 

Figure 1 - Flow chart 
 


