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Abstract

Objective—To design a Bayesian random effects model for pooling binary outcome data from 

cluster randomized trials (CRTs) with individually randomized trials (IRTs) and then use this 

model to determine if hip protectors decrease the risk of hip fracture in elderly nursing home 

residents.

Study Design and Setting—Eight electronic databases were searched; abstracts and papers 

were reviewed in duplicate. Randomized controlled trials of hip protectors in nursing homes were 

included. The pooled mean odds ratio (OR) of a hip fracture in an individual allocated to hip 

protectors with 95% credibility interval (CRI) was calculated.
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Results—We included four trials of 1,922 individuals (including three CRTs). The pooled OR of 

an elderly nursing home resident sustaining one or more hip fractures with hip protector allocation 

was 0.40 (95% CRI 0.25, 0.61). The model was robust in multiple sensitivity analyses assuming 

alternative intracluster correlation coefficient values.

Conclusion—The Bayesian approach may be used in meta-analyses of IRTs and CRTs. Using 

this approach, we have determined that hip protectors decrease the risk of hip fracture in elderly 

nursing home residents. Methodologic limitations of the included trials and a possible herd effect 

in CRTs may have influenced these results.
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1. Introduction

Cluster randomized trials (CRTs), in which an intervention is randomized at the level of a 

cluster rather than the individual [1], have become increasingly popular in the health care 

literature [2]. Advantages of cluster-randomized designs include administrative convenience 

(particularly if individual randomization is not feasible) and minimization of treatment 

contamination between study groups [3]. However, statistical independence of individuals 

randomized at a cluster level cannot be assumed [1]. An explanation for the lack of 

independence of individuals in CRTs is that individuals within a cluster may be more similar 

to each other than to individuals in other clusters; the similarities within a cluster are 

represented by the intracluster correlation co-efficient (ICC, rho) [1,4]. As first noted by 

Cornfield in 1978, cluster randomization results in some loss of statistical efficiency 

compared to individual randomization and this must be accounted for in the analysis [5]. 

The variance inflation factor (VIF) measures the effect on the variance of an estimate of 

treatment effect attributed to clustering effect, and this value is related both to the ICC, 

which measures the correlation within a cluster and the cluster size [3]. In a recently 

extended CONSORT guideline pertaining to CRTs, it has been recommended that statistical 

adjustment for cluster randomization be incorporated in sample size calculations and in the 

analysis of primary outcomes, with the ICC being explicitly reported for each primary 

outcome in the final analysis [6].

Meta-analysis of CRTs poses many special methodologic challenges [7]. Several alternative 

approaches to meta-analysis of CRTs have been proposed [7,8]. One issue in meta-analysis 

of CRTs is the decision on whether to pool results of such trials with results of individually 

randomized trials (IRTs). A second issue is how to adjust for clustering effect in a pooled 

analysis. Inclusion of all studies (cluster and individually randomized) with appropriate 

statistical adjustment for clustering effect would be ideal, in order to maximize use of 

available information in the pooled analysis. Unfortunately, many clinical researchers have 

not considered such details in pooling data from CRTs. In a recent systematic review of 

meta-analyses of CRTs, inappropriate pooled analyses ignoring clustering effect were noted 

in more than half of studies [9].

Sawka et al. Page 2

J Clin Epidemiol. Author manuscript; available in PMC 2016 November 15.

C
IH

R
 A

uthor M
anuscript

C
IH

R
 A

uthor M
anuscript

C
IH

R
 A

uthor M
anuscript



Another important issue in meta-analysis of CRTs is the pooling of data from cluster-

randomized studies in which the ICC or VIF were not reported or are not possible to 

estimate due to lack of reported data. One approach is to exclude such methodologically 

deficient trials from meta-analyses. We used such an approach in a recent meta-analysis of 

hip protectors (a protective undergarment designed to decrease the risk of hip fracture) [10]. 

An obvious disadvantage of simply excluding studies with missing information on ICC or 

VIF is the loss of relevant data from the meta-analysis. Other strategies used in dealing with 

missing data for ICCs in the meta-analysis of CRTs have included increasing the variance by 

an arbitrary number (such as 30%), averaging the known ICCs for the included trials, or 

using an external estimate of an ICC (from other studies in the same field) [7,9]. Such 

strategies in which design effects are imputed may be subject to inaccuracy or bias, so 

sensitivity analyses using multiple variations in assumptions have been recommended [7].

Given the inherent subjectivity in imputation of design effects in meta-analysis of CRTs, we 

consider a Bayesian approach for analysis of such data as an alternative. Bayesian statistical 

methodology is founded on Bayes’ theorem, a formula in which probability distributions for 

prior beliefs are modified by new information (the likelihood function) in developing 

posterior inferences [11]. An advantage of a Bayesian approach in meta-analysis of CRTs is 

that prior knowledge, beliefs, or assumptions about design effects attributed to cluster 

randomization can be systematically incorporated in the hierarchical modeling of a meta-

analysis. The objective of this paper is to describe a Bayesian model for pooling results of 

cluster and individually randomized trials with binary outcomes, incorporating a systematic 

strategy for sensitivity analyses of imputed design effects. We have highlighted the role of 

the Bayesian approach in quantifying sensitivity analysis in meta-analysis of CRTs. We used 

a Bayesian model to determine if provision of hip protectors may decrease the risk of hip 

fracture in elderly nursing home residents. The reason for focusing on fracture outcomes 

with hip protectors in a population of nursing home residents include the following: a) the 

availability of published cluster and individually randomized trials in this field, b) the natural 

units of cluster randomization in such populations (e.g., nursing home or ward), c) the 

consistency of populations of nursing home residents (as opposed to mixed populations of 

residents of nursing homes, seniors’ apartments, and group homes), and d) the high event 

rates of hip fractures in such populations, with a clinical need to identify effective fracture 

prevention strategies.

2. Methods

2.1. Inclusion and exclusion criteria for studies

We examined randomized controlled trials that assessed the efficacy of a policy of provision 

of free hip protectors in preventing hip fracture in elderly nursing home residents of either 

gender. The inclusion criteria were similar to that used in a previous systematic review [10], 

except we restricted this updated systematic review to individually or cluster randomized 

trials composed exclusively of nursing home residents. Moreover, unlike in our previous 

review, we did not exclude CRTs in which no adjustment for cluster randomization was 

performed. A median or mean follow-up period of at least 6 months was required. Trials in 
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which participants who dropped out or died were replaced with eligible participants from a 

waiting list were excluded.

2.2. Search strategy

An electronic search of the following databases was conducted without language restrictions 

in February 2005 and updated in February 2006: Ovid Medline (1966–2006), Medline in 

Process, Cochrane Database for Systematic Reviews, American College of Physicians 

Journal Club Online (1991–2006), Cochrane Clinical Trials Registry, Database of Abstracts 

and Reviews, EMBASE (1980–2006), CINAHL (1982–2006), and AARP Ageline (1978–

August 2004). The MeSH headings for “orthotic devices” or “protective devices” or 

“protective clothing” or the root of the text-word “hip protector” were combined with the 

MeSH heading of “fractures” or the root of the text-word “fracture” as well as the MeSH 

heading “hip” or the root of the text-word “hip.” We cross-referenced included studies and 

contacted experts in the field for additional references. We also reviewed the references 

included in a recently updated Cochrane systematic review by Parker et al. [12,13].

2.3. Selection of trials for inclusion and data abstraction

Two investigators independently reviewed all of the retrieved abstracts and titles and any 

studies deemed potentially relevant were subject to full-text review by both reviewers. 

Agreement was reached by both reviewers on which papers should be included in the review. 

Two reviewers independently assessed methodologic quality characteristics and abstracted 

data from all included studies. Consensus was reached by both reviewers with respect to 

abstracted data. In the case of any questions regarding trial methodology or event data, we 

attempted to contact one or more authors of the study in question by e-mail. If primary 

authors could not be contacted by e-mail or if the primary authors chose not to respond, we 

abstracted the data as presented in the primary publication (with consensus among reviewers 

on interpretation of the data). If primary authors provided new unpublished information, the 

new information was incorporated in the systematic review.

The population studied was that of nursing home residents since data from individually and 

cluster randomized trials of hip protectors have been published for this population. A 

relatively homogenous clinical population of nursing home residents was chosen for study, 

as opposed to mixed populations including individuals residing in seniors’ apartments or 

group homes, in order to minimize clinical heterogeneity. Furthermore, application of hip 

protectors in nursing homes by staff may be considered an important cointervention, not 

available in other group residence settings; this issue could be another contributor to clinical 

heterogeneity of pooled analyses of mixed populations. The nursing home population was of 

greatest clinical interest, as this population is known to be at extremely high risk for 

osteoporosis [14–16], falls [17], cognitive impairment (leading to falls and hip fracture) [16], 

and hip fracture [18–20].

2.4. Statistical analyses

A Bayesian random effects model was chosen for pooling of binary outcome data of CRTs 

and IRTs because it allows for formal incorporation of both prior and likelihood information 

on all unknown parameters including ICC, in the analysis [21]. The outcome measure of 
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interest was the odds of a participant in the treatment group sustaining one (or more) hip 

fractures, compared to a participant in the control group. WinBUGS version 1.4.1 (MRC 

Biostatistics Unit, Cambridge, UK) was used for all Bayesian statistical analyses (random 

number seed 314159 for all analyses) [22]. In order to transform the prior and likelihood 

function data to a posterior inference (final result), simulations were performed using 

Markov chain Monte Carlo Methods. For each outcome, we performed 41,000 simulations, 

with Gibbs sampling of results for posterior distributions started at 1,000 (sampling every 

5th value); three chains were run simultaneously for each model. For each CRT, the VIF was 

considered to be equal to the value of [1 + (m − 1)(ICC)], where m was the average number 

of individuals per cluster [3]. In the case of CRTs in which the average cluster size was not 

reported or could not be calculated based on data in the paper, we assumed a normal 

distribution of mean cluster sizes and divided the sum of the maximum cluster size and 

minimum cluster size by two (rounded to the nearest person). The WinBUGs code for the 

model used in the primary analysis is shown in the Appendix. Assumptions used in the 

primary model and sensitivity analyses are described below.

A posterior distribution of the odds ratio (OR) of the treatment effect of hip protector 

allocation in decreasing the risk of hip fracture was modeled. We checked for non-

convergence of posteriors of the respective models by examining the percentage of the 

Monte Carlo error divided by the standard deviation, the dynamic trace, the time series plot, 

and the quantile trace. The results were expressed as the posterior mean with corresponding 

95% credibility interval (CRI). Using the traditional definition of 95% CRI, there is a 95% 

probability that the true treatment effect, in this case, the OR, lies within this interval [23]. 

The posterior density function of the OR was provided.

2.5. Assumptions and priors used in the statistical analyses

Distribution assumptions of unknown quantities in the analyses were prespecified. A Normal 

distribution with an unknown mean and precision (precision is defined as the reciprocal of 

the variance) was assumed for the natural logarithm of the OR of an individual sustaining 

one or more hip fractures. A Normal distribution (0,1.0 E-6), representing weak prior 

information, was assumed for the mean. We also assumed a Normal (rhom, rhotau) 

distribution for the ICC estimates from the respective CRTs. A Beta (1,1) prior distribution 

was assumed for the mean, rhom; this is equivalent to assuming a flat Uniform (0,1) prior. A 

flat Uniform distribution for priors of ICCs has been previously suggested in the analysis of 

individual CRTs with binary data;[24] this is because ICCs must range from 0–1 and be 

nonnegative by definition [24]. We used the Uniform and Half-Normal priors recommended 

by Gelman for the variance components of the model [25].

For CRTs in which the ICC or VIF was not reported (or could not be estimated based on the 

data reported in the trial or was not available from the primary author), ICC values were 

imputed and multiple sensitivity analyses were performed. It has been previously noted that 

ICCs for process variables (nonoutcome variables, ICCs in the range of 0.05–0.15) are 

generally an order of magnitude higher than those for outcome variables (ICCs generally 

lower than 0.05) (in implementation trials in primary care) [4]. We chose to explore the 

impact of a wide range of plausible imputed ICC ranging from 0.01 to 0.5 for trials not 
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reporting an ICC or VIF. In the primary analysis, the mean of the ICC of the CRTs for which 

this information was missing, was assumed to be the same as the mean of the known ICCs.

3. Results

3.1. Studies included in the systematic review

Two reviewers independently examined 338 unique titles or abstracts and 84 potentially 

relevant references in full-text form; four papers were included in the review (Fig. 1). Of the 

four trials included in this systematic review, one was considered individually randomized—

Jantti et al., 1998 [37] and three were considered cluster randomized—Ekman et al., 1997 

[38], Harada et al., 2001 [39], Meyer et al., 2003 [40]. In the case of the Harada et al. trial, 

information on cluster randomization was obtained from the author, as details of 

randomization were not explicitly reported in the primary paper. Two trials of mixed 

populations (nursing home and other populations) were excluded, as they were not 

comprised exclusively of nursing home residents [28,35].

3.2. Assessment of methodologic features of the included studies

An assessment of the methodologic characteristics of the four included trials is shown in 

Table 1. Of note, central computerized randomization was explicitly reported in one trial. As 

sham hip protectors were not used in any of the studies, strict blinding of participants, 

caregivers, and investigators was not achieved in any of the trials. Losses to follow-up in 

treatment or control groups ranged from 0% to 47% or were not documented. Moreover, 

adherence with the intervention was quite poor in all of the studies, ranging from 34% to 

70% (using the definition of compliance or adherence suggested by the primary authors of 

each study).

For the CRTs, the unit of randomization was reported to be a nursing home in the Ekman et 

al. [38] and Meyer et al. [40] trials. Dr. Harada informed us that the unit of randomization in 

his study was by room number and that rooms contained up to four residents (average cluster 

size unknown) [39]. The ICC or VIF was not reported in the primary publication of any of 

the CRTs. An adjustment for cluster randomization in the analysis of final results was 

performed only in the Meyer et al. trial [40]. Based on the data pertaining to the adjusted 

analysis in the Meyer et al. trial, we were able to calculate an approximate estimate for the 

ICC and verified it to be 0.0247 through e-mail correspondence with the primary authors.

3.3. Characteristics of the included trials

In the four trials included in the review, a total of 1,037 participants were allocated to the 

treatment arms and 885 participants allocated to the control arms [37–40]. There was no 

gender restriction in the trials, with the exception of the Harada et al. trial [39], which 

included only women. For the three CRTs, we estimated the respective mean cluster sizes to 

be 19 in the Meyer et al. trial, 186 in the Ekman et al. trial, and 3 in the Harada et al. trial 

(minimum plus maximum divided by two for the latter trial). The duration of trials ranged 

from 11 to 15 months (Table 1). The Safe-hip protector (Tytex) brand of hip protector was 

used in the Harada et al. [12,39], and Meyer et al. [40] trials (Table 2); three protectors were 

provided per participant. The JOFA AB hip protector was used in the Ekman et al. trial [38] 
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whereas a hip protector designed by the primary authors was used in the Jantti et al. trial 

[37], with the number of hip protectors provided per participant being unclear in each of 

these studies. Educational cointerventions or measures to encourage adherence (such as 

employment of staff to educate participants or caregivers or encourage adherence) were used 

in the Meyer et al. [40] trial. Of note, in the Meyer et al. study, individuals in the control 

group were not prohibited from wearing hip protectors and 40/483 (8%) of the control 

participants used a hip protector during the study [40].

3.4. Participant hip fracture rates

The number of individuals who sustained one or more hip fractures in the treatment and 

control groups, were as follows: Harada et al.—treatment 1/88 (1.1%), control 8/76 (10.5%) 

[39], Jantti et al.—treatment 1/36 (2.8%), control 7/36 (19.4%) [37], Ekman et al.—

treatment 4/302 (1.3%), control 17/442 (3.8%) [38], and Meyer et al.—treatment 21/459 

(4.6%), control 39/483 (8.1%) [40] (Table 2). Multiple hip fractures sustained by the same 

individual were reported only in the Meyer et al. trial with 42 hip fractures sustained by 39 

individuals in the control group of that trial [40].

3.5. Pooled analyses

In the primary pooled analysis, when a mean ICC of 0.0247 was assumed for all CRTs 

(equivalent to the known ICC in the Meyer et al. trial), the mean odds of an elderly 

individual allocated to hip protector use sustaining one or more hip fractures was 0.40 (95% 

CRI 0.25, 0.61) (Tables 3 and 4). The results were robust in multiple sensitivity analyses in 

which the unknown values of the unreported ICCs, varying from 0.01 to 0.5, were imputed 

(Tables 3 and 4). In all analyses, we found no evidence of nonconvergence. A graphical 

assessment for nonconvergence is shown for each analysis in Table 4. The percentage Monte 

Carlo error divided by the standard deviation was 5.7% for the primary analysis and varied 

from 5.4% to 5.8% for the respective sensitivity analyses.

4. Discussion

We have proposed a Bayesian random effects data for pooling data from cluster and 

individually randomized trials, incorporating an adjustment for clustering. Using this model, 

we determined that there is evidence that hip protectors significantly decrease the risk of hip 

fracture in elderly nursing home residents. However, this conclusion is limited by 

methodologic and reporting deficiencies of the included studies. In particular, lack of 

reporting of the VIF or ICC in many of the included studies was noted. We have tried to 

adjust for this limitation by imputing various values of potential ICC’s for the studies not 

reporting this variable and performing multiple sensitivity analyses. Our findings were found 

to be robust in the sensitivity analyses tested. Of particular note, we have observed a positive 

treatment effect of the hip protector intervention in a specialized population of nursing home 

residents, whereas pooled analyses of mixed populations including residents of group 

homes, hostels, or seniors’ apartments were generally negative [10,12,13]. As an explanation 

of these findings, we hypothesize that the application of these devices by staff in nursing 

homes may represent a clinically important cointervention, which would generally not be 

available in less supervised settings. It is also possible that a herd effect may contribute to 
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the positive effect of the intervention seen in the CRTs of hip protectors in nursing homes 

[41]; for example, the staff may have been particularly motivated to apply the devices on 

residents in institutions adopting such a strategy [41].

Established guidelines for pooling of data from CRTs do not currently exist, leading to 

variable quality of published meta-analyses. In a recent systematic review, Laopaiboon noted 

that in 52% (13/25) of meta-analyses of CRTs, inappropriate methods that ignored clustering 

effect, were used for pooling of results [9]. Laopaiboon has suggested that lack of provision 

of software for analysis of CRTs by the Cochrane Collaboration may have contributed to 

inappropriate meta-analyses of CRTs [9]. At present, the freely available Cochrane 

collaboration software (Review Manager 4.2.8) cannot accommodate adjustments for 

cluster-randomized designs [42]. However, WinBUGs software, which was used in the 

model that we proposed, is currently freely available through the MRC Biostatistics Unit 

web site [22]. The code that we have provided can be used with the latest WinBUGs 

software for analysis of data from CRTs of other interventions. Thus, we have proposed an 

option for pooling of data from CRTs, which is currently accessible and free of charge. 

Furthermore, the posterior for the treatment effect of hip protectors in elderly nursing home 

residents generated in our model may be used as an informative prior in future Bayesian 

trials or meta-analyses of this intervention.

Our study is subject to several limitations, other than the imputation of unreported ICC’s as 

described above. First, the average cluster size had to be estimated in one of the studies, 

potentially resulting in some estimation error. Second, the quality of any systematic review 

is limited by the quality of the studies that are included. In the studies we identified, losses 

to follow-up and noncompliance rates were relatively high. Moreover, strict blinding of 

participants, caregivers, and adjudicators of outcomes could not have been achieved in any 

of the trials studied as sham hip protectors were not used. Third, selection bias may have 

also occurred in the case of refusal of participants in clusters to accept the intervention or 

attrition [43]. Finally, we chose to use noninformative priors in our meta-analytic model, and 

that approach may be criticized by advocates of the use of informative priors in Bayesian 

models. The reasons for choosing a noninformative prior was to limit criticism of potential 

subjectivity in prior estimation, and to generate posteriors analogous to those that would be 

generated using a frequentist approach.

We hope that after publication of the extended CONSORT guidelines for reporting of CRTs 

[6], important information such as ICCs and cluster sizes will be explicitly reported in future 

CRTs, making imputation of these values less necessary in future meta-analyses. We also 

hope that guidelines for systematically reviewing and pooling data from CRTs will be 

established. A Bayesian approach may be a feasible option for pooling such complex data. 

Although we have proposed a Bayesian model for meta-analysis binary outcomes of cluster 

with (or without) IRTs, an analogous model has yet to be developed for pooling of 

continuous data. Furthermore, more complicated models will need to be developed to 

accommodate meta-analysis of matched pair, crossover, or factorial designs, should those be 

used in future CRTs. Indeed, as the design of randomized controlled trials has become more 

complex, methods used for pooling of data from such trials will need to become more 

complex in the future. The flexibility of the Bayesian approach offers a particularly 
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attractive option for incorporating complex issues and assumptions in pooling data from 

specialized randomized controlled trials. Finally, we have used this approach to highlight the 

effectiveness of hip protectors in decreasing the risk of hip fractures in a vulnerable, often 

ignored population with a significant burden of disease.
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Appendix. The WinBUGs code for the model used

model

 {

  for(i in 1: Num1) {

   rc[i] ~ dbin(pc[i], nc[i])

   rt[i] ~ dbin(pt[i], nt[i])

   logit(pc[i]) <- mu[i]

   logit(pt[i]) <- mu[i] + delta[i]

   mu[i] ~ dnorm(0.0,1.0E-5)

   delta[i] ~ dnorm(d, tau)

  }

  for(i in (Num1 + 1): Num2) {

   rc[i] ~ dbin(pc[i], nc[i])

   rt[i] ~ dbin(pt[i], nt[i])

   logit(pc[i]) <- mu[i]

   logit(pt[i]) <- mu[i] + delta[i]

   mu[i] ~ dnorm(0.0,1.0E-5)

   delta[i] ~ dnorm(d, tauAdj)

 #Assuming a Uniform distribution for rho estimates

 rho[i]~dnorm(rhom,rhotau)

 VIF[i]<-(1+(m[i]-1)*rho[i])

 }

 #Takes the average of the VIFs from cluster RCTs

 VIFM<-(VIF[2]+VIF[3]+VIF[4])/3

 #Same VIF for all cluster RCTs

 tauAdj<-tau/VIFM

 #Prior Distribution for d

 d~dnorm(0,1.0E-6)

#Beta Prior Distribution for rhom

 rhom~dbeta(1,1)

 #Prior Distributions for rhotau and sigmatau
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 rhotau<-1/(sigmarho*sigmarho)

 tau<-1/(sigmatau*sigmatau)

 sigmarho~dunif(0,1)

 sigmatau~dnorm(0,10000)I(0,)

 OR<-exp(d)

 }

# Data

list(rt = c(1,1,21,4), nt = c(36,88,459,302), rc = c(7,8,39,17), nc = c(36,76,483,442), rho = c(0,Xi1,0.0247,Xi2), m = 
c(0,3,19,186), Num1 = 1, Num2 = 4)

#Initial Values

#CHAIN 1

list(d = 0, mu = c(0,0,0,0), delta = c(0,0,0,0), rhom = 0.01, sigmarho = 0.03, sigmatau = 1)

#CHAIN 2

list(d = 0, mu = c(0,0,0,0), delta = c(0,0,0,0), rhom = 0.02, sigmarho = 0.05, sigmatau = 1)

#CHAIN 3

list(d = 0, mu = c(0,0,0,0), delta = c(0,0,0,0), rhom = 0.05, sigmarho = 0.1, sigmatau = 1)

Xi1 and Xi2 represent imputed values for the ICC for the trials not reporting the ICC. The mean of these values is equal to 
0.0247 (the known ICC) in the primary analysis.
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Fig. 1. 
Process of exclusion of studies from the systematic review [26–36].
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Table 2

Hip fracture rates in the individual studies

Study Brand of hip protector studied
Hip fracture rate in the control 

groupa
Hip fracture rate in the treatment 

groupa

Harada et al., 2001 [39] Safehip 8/76 (10.5%) 1/88 (1.1%)

Jantti et al., 1998 [37] Designed by authors 7/36 (19.4%) 1/36 (2.8%)

Ekman et al., 1997 [38] JOFA AB 17/442 (3.8%) 4/302 (1.3%)

Meyer et al., 2003 [40] Safehip 39/483 (8.1%) 21/459 (4.6%)

a
Number of individuals who sustained one or more hip fractures.
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Table 3

Results of sensitivity analyses exploring various imputed values for the unknown ICCs in estimating the odds 

of an individual sustaining a hip fracture with hip protector allocation

Assumption for the unknown ICCs OR 95% credibility interval Posterior density

Mean imputed ICC = 0.0247 (Equal to the known ICC) 0.40 0.25, 0.61

Imputed ICCs = 0.01 0.39 0.23, 0.60

Imputed ICCs = 0.05 0.39 0.24, 0.60

Imputed ICCs = 0.1 0.38 0.25, 0.57

Imputed ICCs = 0.15 0.40 0.25, 0.61

Imputed ICCs = 0.5 0.38 0.25, 0.57

Abbreviation: ICC, Intra-cluster correlation coefficient.
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Table 4

Assessment for non-convergence for posterior densities of the odds ratio of hip fracture with hip protector 

allocation

Abbreviation: ICC, Intra-cluster correlation coefficient.
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