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Table 8.4 Abilities of different approaches in providing treatment effect and heterogeneity

information
Treatment effect and heterogeneity information provided Approach
GLM GLMM
Treatment effect
» Estimated overall effect (8) X X
o Clfors X X
e Estimated component- specific effect (6, )
- N/A X
¢ SE of §,
Random effect N/A X
e Estimated variance () X X
s Clfor &
X X
e Estimated subgroup-variance and its SE X X+
Covariates effect
» Estimated effect and its SE
Categorical data X
Continuous data X X

. results that can be obtained from the approach but not provided in the software used
N/A noi applicable

83 Strengths and limitations for different approaches

Strengths and limitations of different approaches are discussed here in relation to their
application to the meta-analyses involving cluster randomized tnials. Summaries are
presented in table 8.5,

For the GLM, it is the extension of simple conventional method of random effects
model that naturally allows including covariates of trial level and individual level for the
estimation. Application of the GLM to meta-analyses involving cluster randomized trials is
logically straightforward. The approach provides all dimensions of the heterogeneity effects
as mentioned earlier. Interpretation and inference on the treatment effect are also
straightforward under the normal distributed assumption of random effect. However, this may
lead to unreliable results if the assumption is misspecified. Another possible difficulty is that
meta-analysts may need to have higher literate in modelling approach to implement the
approach. '

The GLMM provides greater heterogeneity information. The NPML estimate is a
discrete mixing distribution on a finite component number implemented by the EM-
algorithm. It is relatively simple to perform the mixture maximum likelihood computations. It
has been shown(122) that the GLMM is robust against parametric model misspecification. It
provides information of component(or subgroup)-specific treatment effects and trial
classification according to the number of components where treatment heterogeneity is
detected. This result gives useful information for further explanation on the heterogeneity
effect Aitkin(122, 123) and Dietz (118) provide evidence on the theoretical and
computational issues showing that the GLMM is a flexible method used to solve problems of
treatment heterogeneity and random effects. However, there are some limitations. First,
qualified meta-analysts may be needed in modelling the approach to the analyses. Second,
convergence of the algorithm is often slow although consistent results are still obtained.
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Third, the NPML estimates may produce unreliable results if the number of trials included in
the meta-analysis is very small. Finally, difficulty in the interpretation of treatment effect
from a discrete distribution of the NPML estimate may arise if the true random effects are
likely to be a normal distribution. This is still an unsolved issue. Finally for the approach,
qualified meta-analysts may be needed in modelling the approach to the analyses.

Table 8.5 Strengths and limitations for different approaches
Approach Strengths Limitations
» GLM with -Provide heterogeneity information from | -Possibly difficult for non-literacy
REML several sources, treatment effect, in modelling approaches
covariates effect and variance of -Possibly provide unreliable results
estimator random effects when distribution of random effects
-Provide clear interpretation and is mis- specified.
inference on _treatment effect
e GLMM with -Provide heterogeneity information from | -Possibly difficult for non-literacy in
NPML several sources; treatment effect, modelling approaches
covariate effect and variance of ~Convergence of algorithm is ofien slow
estimator unspecified random effects distribution | -Results questionable for small
-Provide subgroup-specific mean number of trials in meta-analyses
treatment effect -Still questionable in reliability of
-Provide posterior probability to classify | interpretation of treatment effect
trials to each subgroup

8.4 Comparison of numerical results for different approaches

8.4.1 Meta-analysis of vitamin A supplementation on child mortality trials

Summaries of parameter estimates for alternative approaches applied to the data are
presented in table 8.6. The Q statistic for testing homogeneity (1 = 0) equals to 25.0 given p
= 0.001 at 7 degree of freedom. This figure provides evidence of heterogeneity between the
trials.

The GLMM for random treatment gives some higher estimated effect of the vitamin
A supplementation with a wider confidence interval for the true treatment effect. The
estimated variance of random effects obtained from the GLMM is 0.89, which is very large,
compared to the estimated variances of 0.08 in the GLM.

To make a conclusion of this example under the preferred approach of GLMM, that is
the log-relative risk of vitamin A supplementation about a mean of —0.43 (95 per cent CI -
1.37 t0 0.51). The estimated variance of random effect is 0.89, which reflects huge variability
between baseline characteristics. Some available information of various units of treatment
allocation and control treatments across the trials may share in the reason of this huge
variability of random effect. This result, however, does not correspond to the result from the
original meta-analysis paper reports that there is evidence of significant benefit of vitamin A
supplementation on child mortality by Dersimonian&Laird pooled overall log-odds ratio of -
0.36 (95 per cent C1-0.54 to -0.16).
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Table 8.6 Estimated vitamin A supplementation log-relative risk and variances of random
effects, from the best model for different approaches

Approach Log-relative risk Variance of random effect
(95 per cent CI) {95 per cent CI)
s  GLM with REMI. estimator
- Fixed treatment -0.36 0.08
(0.60, -0.15) 0.0, 0.15)
¢  GLMM with NPML estimator
- Random treatment 043 0.89
(5 components) (-1.37,0.51)

Q statistics: 25.00,p =0.001 at 7 df for this example

8.4.2 Meta-analysis of mammographic screening on breast cancer monrtality trials

In this example the Q statistic for testing homogeneity (12 =0) equals to 14.58 given
p=0.038 at 7 degree of freedom. This result shows evidence of heterogeneity between the
trials but it is not strong as the probability is quite high.

The estimates of log-relative risk produced by alternative approaches are not much
different. But the 95 per cent confidence interval for the true treatment effect is shown wider
in the GLM for the fixed treatment effect model, as presented in tabie 8.7 The variances of
random effects produced by the two approaches are rather similar in very small values. The
two approaches do not show evidence of significant effect of randomized design on the breast
cancer mortality. When allowing for random effects of randomized design for the GLM
approach, the variance of random effect is somewhat larger in the group of individually
randomized trials but still in a very small value.

So to conclude the results according to the GLMM approach, it shows that adjusted
log-relative risk of mammographic screening effect about a mean of —0.23 (95 per cent CI —
0.55 to -0.11). The estimated variance of random effect is 0.07, which represents small
variability between baseline characteristics. Even the estimated overall effect of
mammographic screen is significant, the results obtained from component-specific mean
effects, which is presented in Table 7.4, also show some heterogeneity effects of
mammographic screening. Thus the estimate of overall treatment effect may be not
appropriate for making a conclusion for this example.

Table 8.7 Estimated mammographic screening log-relative risk and
variances of random effect , from the best model for different

approaches
Approach Log-relative risk Variance of random effect
(95 per cent CI) (95 per cent CI)
*  GLM with REML estimator
- Fixed treatment + Random design -0.19 0.02
(-0.55,0.15) (0,0.03)°%F
0.06
(0, 0.10)%T
¢ GLMM with NPML estimator
- Random treatment + Fixed design 0.23 0.07
{ 3 components) (-0.35, -0.11)

Q statistics: 14.82 ,p = 0.038 at 7 df for this example, CRT= cluster randomized trial, IRT= individually randomized trial
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8.4.3 Meta-analysis of multiple interventions on smoking prevalence trials

For the data of this example, Q statistic for testing treatment homogeneity equals to 75.93
given p < 0.001 at 13 degree of freedom. This results show that there is strong evidence of
heterogeneity between the trials. Summaries of the estimates for individual approaches are
presented in table 8.8.

The two alternative approaches provide relatively similar results of the adjusted effect
of multiple interventions on smoking prevalence. But the GLMM gives much wider
confidence interval and larger estimated variance of random effects, which is 0.28, compared
to the variances of each category of the randomized design covariate, 0.005 for CRT and
0.013 for IRT, in the GLM. The GLM also produces no evidence of any covariate effects on
the log-relative risk while the evidence of randomized design effect is provided by the
GLMM.

In conclusion of this example by using the GLMM, it shows evidence of
heterogeneity due to randomized design and random effects. The evidence of benefit of
multiple interventions obtained from this approach is relevant to the results provided in the
original meta-analysis.

Table 8.8 Estimated multiple interventions log-relative risk and variances of random effect
from the best model , for adifferent approaches

Approach Log-relative risk Variance of random effect
(95 per cent CI) (95 per cent CI)
s  GLM with REML estimator
- Fixed treatment + Random design 0.12 0.005
(-0.20, - 0.02) (0, 0.01)KT
0.013
(0, 0.03)™T
e GLMM with NPML estimator
- Random treatment(a) + 0.19 0.28
Fixed design(b)+interacton a*b (-0.35, -0.03)
{ 4 components)

Q statistics: 75.93 , p<0.001 at 13 df for this example
CRT= cluster randomized trial, IRT= individually randomized trial

For these three examples, even they include all small number of trials, I believe that
the results obtained from alternative approaches are reasonable for comparing their
application. However the three examples are the biggest meta-analyses involving cluster
randomized trials available in published literature.

Impression of the application of alternative approaches to the three examples is that
they provide relatively consistent figures of treatment effect. The approaches of
nonparametric maximum likelihood estimators mostly give stronger effect of treatment and
wider confidence intervals for true treatment effects. This is reasonable because of the extra
source of variability that comes from the interaction between treatment and random effect
terms in the models.
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8.5 Summary

According to all of these considerations, the GLMM are preferable for meta-analyses
involving cluster randomized trials. The GLM and GLMM are, even compatible in terms of
methodology and results provided for answering heterogeneity due to treatment effect,
covariate effects and random effects. But in some aspects the GLMM is superior to the GLM.
The GLMM provides component (or subgroup)-specific treatment effect and trial
classification according to the optimal components, which is very useful in further explaining
the heterogeneity effects of both treatment and baseline characteristics. Since the inference on
the treatment effect obtained from a discrete mixing distribution has not been ruled out, it
may be difficult to interpret the treatment effect by using the GLMM. Nevertheless, the
approach will be much more efficient when they are applied to large meta-analyses.
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Actogencily beyond those clevated by mceta-analyses involving only individually randomized trials.

g% Beneral lincar wixed model (GLM) has been proposed to cxplain heterogenceity in meta-analysis

the treaiment offect is measured in binary outcome. Log-relative measure is uscd as a responsc

Tt
o .
able. The parameter estimation s based on assumption of normal distribution of random cficcts,

Lrandom cffects cannen be mcasured. The generalized lincar mixed model (GLMM ) under
apecificd distribution of random effeets may be an alternalive chaoice,

tive: This study is done o compare the GILM with the GLMM for describing hetcrogeneity in
Aalysis mvolving cluster randomizea srials in binary outcome.

st The GILM and GI.MM approaches arc caomplilicd in two published meta-analyses involving
Rndomized iriats. The {irst meta-analysis of 14 triak included is donc to asscss the effectiveness

BUDIe risk facior interventions to reduce cardiovascular risk factors from coronary heart disease.
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The second meta-analysis comprises of 8 trials, which is performed to cvaluawe e it _x’
mammographic screcning on reduction of breast cancer mortality. Obscrved log-relative risl;;
individual trials ar¢ fitted to the GLLM as a continuous response. The trials included are classifieq tg
calegorics of randomization pnits. clusters and individually. This provides a covariate of the Mody|,
model parameters are estimated with the restricted maximum likelihood (REML) under the ng
assumption of random effects. For the GI.MM, observed frequencies of the outcome for cach Irca-

group are used for individual Irixls. A canonical link {function of the observed mean proponig

associated with lincar predictors model of which treatment and randomization design arc regd

probability is used 1o classified trials to each component,
Results: The two approaches shown that the covariates cficets and variability ot random cticets
the models easily explained heterogeneity between trials. Results of numerical cxample
presented at the conference. The GLMM is superior to the GLM in somc aspects. The GLMM
further heterogencity information from random treatment cffects. [n addilion, the approach pro
component -specific treatment etfect and trial classification according 10 the optimal componcents.
is very useful in turther explaining the heterogeneity that might be beyond the cffects found |
imodcl.
Conclusions: The GLMM approach provides more information for explaining hetarngc‘.
effect in the meta-anatyses studied. However, care should be taken when interpreting
covariates effects of the model because inference on these effects nptained from a discrete

-distribution has w0t been ruled out. Nuvertheless, the GLMM would be much more efTicient

it is applied to large meta-analyses.
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Daily schedule
Tuesday, July 30™

09:00 - 17:00
13:00 - 17:00

Meetings
Funders " Forum Workshop

Wednesday, July 31%

09:00 - 16:45
09:00 - 16:00
09:00 ~16:00
05:00 ~16:00
09:20 - 16:30
12:30 ~16:00
17:00 - 18:15
18:30 - 20:00

Meetings

Funders” Forum Workshop

Hike to Pulpit Rock

Sightseeing by boat and bus

Pre-Colloquium Consumer Workshop

Utstein Monastery

Plenary session

Welcome reception at the Rogaland Art Museum

Thursday, August 1=

07:45 - 09:15
09:30 - 10:30
10:30 - 10:50
11:00 - 12:30
12:30 - 14:15
12:30 - 13:30
13:00 - 13:30
14:10 - 14:30
14:30 - 16:30
16:45 - 17:45
18:00 - 23:00

Meetings

Plenary session

Coffee

Entity exchange & Meet the Steering Group
Meetings

Lunch

Formal Annual General Meeting (for entity representatives)

Coffee

Waorkshops

Meetings

Fjord Cruise on the Lysefjord

Friday, August 2™

07:45 - 09:15
09:30 - 10:30
10:30 - 10:50
11:00 - 14:15
12:00 - 14:00
12:30 - 13:30
14:10 - 14:30
14:30 - 16:30
16:45 - 17:45
18:00 - 23:00

Meetings

Plenary session

Coftee

Meetings

Poster presentations session A
Lunch

Coffee

Workshops

Meetings

Fjord Cruise on the Lysefjord

Saturday, August 3™

07:45 - 09:15
09:30 - 10:30
10:30 - 10:50
11:Q0 - 14:15
12:00 - 14:00
12:30-13:30
14:10 - 14:30
14:30 - 16:30
16:45 -~ 17:45
19:30 - 02:00

Meetings

Plenary session

Coffee

Meetings

Poster presentations session B
Lunch

Coffee

Workshops

Meetings

Conference party

Sunday, August 4"

05:00 ~16:00
09:00 ~16:00
12:30 ~16:00

Hike to Pulpit Rock
Sightseeing by boat and bus
Utstein Monastery



(Critical Skills Training in Appraisal for Librarians), created by Anne Brice et al. at Oxford
University. The following information will be extracted from relevant articles: study
objectives, databases and other electronic resources searched, subject being searched,
comparisons made, number of RCTs identifled from each source, numerical summaries
presented and conclusions. A qualitative analysis will be conducted and, if possible, a
quantitative analysis will be done.

Results: Results will be available by July 2002.

Conclusions: This study will aid in developing recommendations for which sources to
search in order to identify RCTs and CCTs for systematic reviews. The next step is to
conduct a systematic review of search strategies for the databases identified in this review.

[P18] A Typical Cochrane Review: How Many More are Needed to Cover
Existing Evidence?

Susan Mallett and Mike Clarke. UK Cochrane Centre, NHS Research and Development
Programme, Oxford, OX2 7LG, UK.

Objective: To describe a typical Cochrane review in terms of the number of studies listed
as included studies, ongoing studies and studies awaiting assessment. To use this
information to provide an estimate of how many Cochrane reviews would be needed to
assess all studies currently listed in The Cochrane Controlled Trials Register (CENTRAL).
Methods: 989 reviews from The Cochrane Database of Systematic Reviews in The
Cochrane Library, Issue 1, 2001 were analysed for the number of included studies,
ongoing studies and studies awaiting assessment per review. Included studies are those
meeting eligibllity criteria for the review, and where information is included. The number
of references cited per study was extracted from a random sample of reviews.

Resttits: The 989 Cochrane reviews contained 9,778 included studies, with the typical
Cochrane review containing 6 studies (based on the median number per review). 17% of
reviews listed ongoing studies that met review criteria but where the results of the study
were not yet available for inclusion. 29% of reviews listed studies awaiting assessment of
whether these should be included in the review. The number of references per study within
Cochrane reviews was used to provide an estimate of the number of trials referenced by
300,00 reports in CENTRAL. This was used to provide an estimate of the number of
additional Cochrane reviews that would be needed for systematic reviews to cover all these
studies.

Conclusions: 9,778 trials were included in 989 Cochrane reviews in The Cochrane Library,
Issue 1, 2001. A typical Cochrane review included 6 studies and 6.6 references, With an
average Cochrane review containing six studies, this would correspond to 45,000 Cochrane
reviews being needed to cover the more than 300,000 references in CENTRAL
{(approximately 270,000 studies). Itis, however, possible that 1.1 references per study is
an underestimate. For example, the Cochrane Stroke Group found an average of 2.1 in
their Specialized Register of Stroke Trials (4,525 reports corresponding to 2,132 studies).
On the basis of this figure, the number of additional Cochrane reviews would be estimated
as 24,000, In addition not all references in CENTRAL or the studies they report, might be
suitable for new Cochrane reviews. There will be references to studies already within
Cochrane reviews and some references appear more than once. In addition some of the
studies will relate to interventions that are no longer used or information that is not
relevant to health care decisions, and some studies may be eligible, but not yet included,
in existing Cochrane reviews. Given that 45,000 may be a gross overestimate, it is
difficult to know how many Cochrane reviews would be needed, but we predict that at least
another 10,000 Cochrane reviews are needed to cover a substantial proportion of the
studies refevant to health care that have already been identified.

[P19] pescribing Heterogeneity in Meta-analysis Involving Cluster Randomized
Trials: Normality versus Nonparametric Approaches of Random Effects Models

Malinee Laopaiboon, Dankmar Béhning, Department of Biostatistics & Demography,
Faculty of Public Health, Khon Kaen University, Khon Kaen, Thatland
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Objective: The purpose of this study was to compare the general linear mixed model
{GLM) with the generalized linear mixed model (GLMM) for describing heterogeneity in
meta-analysis involving cluster randomized trials in binary outcome,

Methods: The two approaches of GLM and GLMM were exemplified in two published meta-
analyses involving cluster randomized trials. The first meta-analysis was done to assess
the effectiveness of multiple risk factor interventions to reduce cardiovascular risk factors
from coronary heart disease. Analysis was performed in the 14 trials incuded that
provided simoking prevalence outcome. The second meta-analysis comprised fewer trials of
8, which was performed to evaluate the effect of mammographic screening on reduction of
breast cancer mortality. Observed log-relative risks for individual trials are fitted to the
GLM as a continuous response. Randomization design was treated as a covariate of the
model. The model parameters were estimated with the restricted maximum likelihood
{REML) under the normality assumgption of random effects. For the GLMM, observed
frequencies of the outcome for each treatment group that approached to poisson
distribution were used rather than the observed log-relative risks for individual trials. A
canonical link function of the observed mean proportions was associated with linear
predictors model of which treatment and randomization design were treated as covariates.
The model parameters were estimated non-parametrically under a discrete mixture
distribution of random effects for K components. Maximum posterior probability were used
to classified trials to each component.

Results: The two approaches shown that the covariates effects and var:ablllty of random
effects from the models easily explained heterogeneity between trials. The GLMM was
superior to the GLM in some aspects. The GLMM gave further heterogeneity information
from random treatment effects. In addition, it provided component (or subgroup)-specific
treatment effect and trial classification according to the optimal components. This was very
useful in further explaining the heterogeneity that might be beyond the effects found in the
model.

Conclusions: The GLM and GLMM approaches were preferable for meta-analyses involving
cluster randomized trials. However, care should be taken when using the GLM because the
GLM needed a strong assumption of normality distribution of random effects components,
It was also difficult to verify validity of the assumption. For the GLMM, care should be
taken when interpreting treatment effect in terms of risk since the inference on treatment
effect obtained from a discrete mixing distribution bad not been ruled out. Nevertheless,
these two approaches would be much more efficient when they were applied to large
meta-analyses. —

[P20Q] rmpact of Grey Literature on Meta-Analyses of Randomized Trials - A
Systematic Review

Sally Hopewell, Steve McDonald, Mike Clarke, Matthias Egger. The UK Cochrane Centre,
Oxford, United Kingdom.

Background: The incfusion of grey literature (i.e. literature that has not been formally
published) in systematic reviews may help to overcome some of the problems of
publication bias, which can arise due to the selective availability of data. There is now
some evidence in support of this, suggesting that the exclusion of grey literature from
meta-analyses can lead to an exaggeration of the effect of treatment.

Objective: This study aims to review systematically research studies, which have
investigated the impact of grey literature in meta-analyses of randomized trials. A study
wili be considered eligible for this review if it compares the effect of the inclusion and
exclusion of grey literature on the results of meta-analyses of randomized trials.
Methods: Studies will be identified by searching the Cochrane Methodology Register,
MEDLINE, EMBASE, Science Citation Index and by handsearching journals and conference
proceedings. The main outcome measure will be an estimate of the impact of trials from
the grey literature on the pooled effect estimates of the meta-analyses. Information will
also be collected on the area of health care, the number of meta-analyses, the number of
trials, the number of trial participants, the year of publication cf the trials, the language
and country of publication of the trials, the number and type of grey and published
literature, and methodological quality.

Results and Conclusions: As of February 2002, two studies have been identified which
assess the impact of including grey literature in meta-analyses of randomized trials. The
results of these studies and any other studies Identified in the interim wili be reviewed.
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Sunday, Aug. 18

Monday, Aug. 19

Tuesday, Aug, 20

Wednesday, Aug. 21

Thursday, Aug. 22

Pre-Congress Workshops:
IGES Workshop/Training
Course: Association Studies in
Genetic Epidemiclogy
(13:00-16:00) - Room 514C

Effectiveness of Prevention -

Plenary: Global Heslth
Concerns for Epidemiology -

What 1s the Evidence? Room 517BC
] (10:00-16:30) - Room 514AB
Design and Analysis of
Matching Data (9:00-17:00) -
Room 513DE
g 3

1000 1300

12:30 - 13:00

Registration

14:00 - }5:38

I |

Evidence 1o Action: Science,
Ethics, and Precautionary
Preventive Lnterventions -

Room 516CD
Biomarkers of Exposures and
Risk - Reom 516AB
Setellite Workshop: New
Developments in the
Epidemiology of Sexually
Transmitted Infections -
Room $13 ABC

Epid-Internct-ology: Internet at
the Center of Qur Field -
Sl6AB
HIV in Developing Countries:
What {5 the Link between
Current Prevention
Programmes and the
Epidemiologic Evidence? -
Room 316CD
Occupation, Cancer and Aging
- Room 514
Health Canada Satellite
Symposium on Chonic Discase
Control - Room 513 ABC

F8:30 - 16:00

B

153
S s

Longiudinal Swidy of Aging
Cohorts: What Have We
Leamed About Chronic

Diseases? - Room SI3JABC

The Role of Clinical Trials in
Nutriional Epiderniology - $16CD
Satellite Workshop: New
Developments in the
Epidemiology of Discases
Caused by Blood-borne
Pathogens - Room 516AB
WHO Symposium:
Reproductive Health Library -
Room 514

toair . 1x0n0

Opening Ceremony and
te Lecture -

Foait . 1900

TEA Business Meeting
(17:45-19:15)

Plenary: International
Health and International
Epidemiclogy - Room 517BC

oo ORI
' e i

Evaluating the lmpact of Large
Scale Population Interventions:
The Role of Randomization and
Oher Approaches - Room 516AB

Environmental and
Oceupational Exposures:
Under-Studied Populations and
Under-Studied Risks - Room
516CD

WHO Satellite Symposiun:
Global Health Security:
Epidemic Alert and Response -
Room S13ABC

Indicators for Estimates of the
Burden of lness: Framework
and Practice in Developing
Countries - Room 514
Publishing in Epidemiology
Journals - Room 516CD
Epidemiology of Arthritis and
Rheumarnc Diseases - Room
513ABC
Assessment of Population and
Individual Risk from
Epidemiologic Data - Roam
516AB

Breast and Prostate Cancers -
Room 513 ABC
Cardiovascular Diseases -
Room 514
Personal Character, Vinue and
the Ethical Epidemiologist -
Room 516CD

Community Intervennon Trials
- 516AB

Orul Communications

Plenary: Epidemiology as a
Trans-disciplinary Science -
Room 517BC

Application of Epidemiology
o Cancer Prevention -
Room 516CD

Infectious Diseases -
Room 516AB
The Epidemiological Study
of Social and Psychological
Determinants - Room $13ABC

ADELF Workshop: Les bases
scientifiques des liens cancer-
environnement - Room 516CD

Regional Workshap: Control of
Chagas' Disease in Latin
America - Room 513ABC
Regional Workshop: Tobacco
Control in the Eastern
Medilerranean Region - Room
516AB
Region-Specific Workshop:
Developing Community-based
Programmes to Mange Impact
of HIV/AIDS Epidemic -
Room 514

ADELF Workshop
{continued)
Regional Workshop:
Eastern Mediterranean
(continued)
Regional Workshop:
Africa fcontinued)
Regional Workshop:
Status of Medical Biostatistics
in Southeast Asia - Room
513ABC

IEA Business Mesting
(17:45-19:45)

Room 517BC
LA . T Welcome Reception - Concert &t Notre-Dame
Exhibit Hal Basilica (19:30) Gala Banquet (20:00)

Plenary: Molecular and
Genctic Epidemiology:
QOpinions at Odds - Room
517BC

e SRR Al
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Expanding Analytic Methods
to Account for Biases in
Observational Studies -

Room ST6AB
Summaries of Regional
Workshops - Room S13ABC

Closing Ceremony (12:30)
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WEDNESDAY, AUGUST 21, 2002

WPI53 Informal Work and Common Mental Disorders
Ana Ludermir, Federal University of Pernambuco, Recife, Brazil
WP154 The Prevalence of Depression and Suicidal Thoughts in Iranian Students
Mohammad Reza Sargolzaee, Mashad University of Medical Sciences, Mashad, Iran
" WPIS5 The Associations between Discomfort and Psychological Symptoms, in the Greater Athens Area,’
3 during the Maximum of the Solar Cycle No 22
. Athanasios Paliatsos, TEl of Piraeus, Glyfada, Greece.
- WP156 Overview of Meta-Analyses Involving Cluster Randomized Trials
Malinee Laopaiboon, University of Khon Kaen, Faculty of Public Health, Khon Kaen, Thailand __
WP157 Perineal Application of Cosmetic Talc and Risk of Invasive Epithelial Ovarian Cancer: A

Meta-analysis of 11,933 Subjects from Sixteen Observational studies
Michael Huncharek, Meta-analysis Research Group, Stevens Point, USA

WP158 Hepatitis B Immune Globulin for Prevention of Posi-transplantation Hepatitis B (Cochrane Re
Zhiyong Hong, Blood-bome Pathogens Division, CIDPC, Ottawa, Canada

WP159 The Mammography Controversy: Our Unsupportable Claims of Certainty Catch Up with Us
Carl V. Phillips, University of Texas School of Public Health, Houston, USA

WP160 A Survey on the Knowledge, Attitudes and Practices of Married Women of 15-49 Years Old to
Contraceptive Devices in Shiraz, Iran, 2000
Leila Malekjamshidi, Shiraz University of Medical Sciences, Shiraz, Iran

WP161 Social Epidemiology: An Essential Aspect of Inter-Disciplinary Professional Training
Fredric Daniell, State University of New York at Brockport, Brockport, USA )
WP162 Teaching Epidemiology On-Line: Overview of Course with an Emphasis on On-Line Discussions §

and Practicals Correction
Pierre Philippe, University of Montréal, Montréal, Canada

S
72}
-
eh
-

-

Ty
=,
~

——
bl
7]
]
=

=

L&

[

-

WP163 Prablem-Based Learning as a Tool for Teaching Epidemiology
Jane Heyworth, The University of Western Australia, Crawley, Australia

WP164 Clinicians and Epidemiofogy

N Shyam Chirravoori, DRRML Hospital, Dwarka, India

WP165 Teaching Postgraduate Epidemiology in a Time of Transition—The Polish Experience
Miroslaw Wysocki, National Institute of Hygiene, Warsaw, Poland

WP167 Association of Time Spent Watching Television and Physical Activity with Obesity in Ahw: az-Iran
Hamid Soori, Ahwaz University of Medical Sciences, Ahwaz, Iran

WP168 Hygiene Characteristics of Households in an Epidemic of Acute Diarrhoeal Disease in Rural NigefH
Christian Chibuzo Ibeh, Nnamdi Azikiwe University Teaching Hospital, Nnewi, Nigeria K

WP169 Determination of Marital Satisfaction and Its Contributing Factors in Shiraz.

Ramin Shafieian, Shiraz University of Medical Sciences, Shiraz, Iran
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WPFPIS3
INFORMAL WORK AND COMMON MENTAL DISORDERS

Ludezmmic 4,
Department  of Social Medicine. Federa) University of
Pernamboco, Brazil.

Understanding causes of common mental disorders in different
socictics requires an understanding, of the diffaring socio-economic
circumstances around the world. Onc of the significant differences
between quployment status in developed and developing world i that
a large proportion of people work outide the formal labour market in
the laticr.

Objectives:

This paper investigales the association between informal work
and common mental disorders in an impoverished area of Brazil.
Methods:

A cross-gectional survey of & rendam sample of private households
included 683 adults aged 15 years and over [iving in area [ of Olinda,
Recife Metropolitan Region, femambuco, Brazil The self-reporting
questionnaire (SRQ) was used to estimate the prevalence of common
mental disorders.

Results:

Informal workers had a higher prevalence of common roonial
disorders compared ko those in formal employment This was true
before and after adjustment for sex, age, marital status and migration
{OR 2.16, 95% Ct 1.3-1.7, respectively) and for aducation and
bousehold per capita monthly income (OR 1.83,95% CI 1.1-3.1).
Conclusions:

Working outside the protection of employment legisiation i
very common in many poofer counfrics and have adverse
consoquences for psychological health.

E-mail sbl@npd.ufpe.br

WP154

THE PREVALEWNCE OF DEPRESSION
THOUGHTS IN IRANIAN STUDENTS
Sargolzace, MR, Keikhaee , M.R.
Deparument of psychiatry, Mashad University of Medical sciences
Mashad. Iren.

AND SUICIDAL

Background:

Previcus reports bave suggesied high point prevalence of
Depression, Hopelessness and Suicidal thoughts in lranien students
Objective;

We 1ested the hypothesis of high prevalence of Depression in
the students and the correlation between it and the worries of in the
students.

Methods:

We conducied the study on 680 students in four umvcrsmcs in
Iran, Qur instruments were Beck's Depression inventory and
Demographic and psychosocial Questionnaire.

Resuits:

Over 25 % of the students had Moderate to severe Depression.
The prevalence of Depression was not correlated with sex. About
15 % of the students had suicidal thoughts
Cosoclusion:

High prevalence of Depression and sulcndal thought in the
students support the notion that they noed special Mental Health
professional care anfl social support.

E-mail: isssp@@iyahgo.com

WP155

THE ASSOCIATIONS BETWEEN DISCOMFORT AND
PSYCHOLOGICAL SYMPTOMS, IN THE GREATER ATHENS
AREA, DURTNG THE MAXIMUM OF THE SOLAR CYCLE No
2

Paliatsos A.G., Panagiotakos A.G., Nastoe A.G., Korbekis G. K.,
Tritakis V., Bergisnnaki 1, Psarros C, Papamigopoulos T, Stefanis
CN.

Geueral Department of Mathematicd, Technological Education
Institute of Piracus; Laboratory of Climeinlogy, Departmnent of
Geology, University of Athens; Research Center for Astronomy
and Applied Mathematics, Acsdemy of Athens; Menta! Health
Rescarch Institute, University of Athens, Greece.

Background,

The fact that environments! conditions play a role in the
pathogeaesis of pbysical discase was known as carly as the time of
mppou-n:-(dm B.C.). The aim of this study ix o evaluate the

associations between an cavironmental index with the presence of
psychopethologicel symptoms observed duning the maximum of
the solar cycle No 22, on the Greater Athens' Asca (GAA)
Methods,

We studied & sample of 3569 outpatients (48% were females,
41.96 £ 175 years old, 52% were males, 37.45 + 16.5 yesrs old)
that visited the Athens University Medical School during {989
The investiguted psychological symptoms were. aggressive
behavioe, sclf-destruction, sleep disorder, scute stress and anxisty,
euphoria, fecling of fatigue and depressive mood. In order 1o
evaluate the association between the previous psychopathological
sytnploms and both the environmenta! index suggested by Giles,
we applied gencralized linear modeis.

Resulis.

A significant scasonal variation of the DI 2od the sequenca of
bospital visits were observed. In particutar, 10-unit increases in the
Dl mist by 25% the probability of having psychopathological
wmptoms (95% CI: 11% to 45%, p < 0.001), while DI > 24
(moderste-to-intense) 2folds the risk (odds ratio = 1.86, 95% CI
1.065 ~ 3.158, significant level = 0.029) of observing the daily
number of outpatients in the wpper quartite {ie. > 13 cases with
patho-physiological symptoms per day) compared to the lower
quartile (i.c. < 5 cases with patho-physiological symptoms per
day}.

Conclusions.

In conclusion, our findings suggest that an association between
discomfort and the daily number of the outpatients’ visits in the
psychiatric emergency unit seems to exist. However, it is hard to
claim that our ﬂndmgx support causal evidesce and a prospewvc
cohort iy different time periods may be conducted in order_to
confirm or refute our findings,

E-mail: dbpangg@math.uoa gx

WP1%6
OVERVIEW OF META-ANALYSES INVOLVING CLUSTER

RANDOMIZED TRIALS

Laopaihoon M,

Department of Biostatistics and Demography, University of Khon
Kaen, Faculty of Public Health, Mueng District, Khon Kaen,
Thailand,

Backgreund:

Mcta-analysis is commonly used as a tool to evaluare the
effectivenesa of therapeutic and preventive interventions in many
weas of hezith care. Clusier randomized trisls have been
increasingly used to evaluate the effectiveness of health
interventions in the past two decades. Mcta-anelysts are being
faced with inclusion of such trials in the synthesis approach.
Objective:

To identify and describe curremt practice of meta-anaiysis
involving cluster randomized trials in the published literature on
health care.

Search strategy:

Electronic databases were searched for meta-analyses involving
cluster randomized trials from the carliest date available to July
2000.
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Selection criteria:

Meta-analyses that included trials where all or some trials had
¢lusters (groups of individuals) as randormzation units.
Data eollection and snalysis:

Each mets-analysis was sclected snd detail of quantitative
synthesis was evaluated regurding the estimatioo approached for an
overall treatment effect, heterogeneity considerstion snd the
concem of inclusion of clusier-randomized trials, The original
papers of racluded cluster randomized trials of the mcu-cnalym.
which were available, were also ex d for their d.
designs and dats analysis regarding 1o adjustment for the clusicring
effect
Malo resalts:

Twenty-five metn-analyses were reviewed. Fifteen included
wmore than one cluster randomized trial. Each of the fifteen meta-
analyses included cluster randomired trials with a mixture of
randomized designy and units of soalysis. These mixture situations
were not congidered in any of the meta-saalysis. There were three
meta-analyses that attempted to estimate the clustering effects for
some unadjusted cluster randomized trial results before pooling
themn in the synthesis, but were arbitrary epproaches. Fifty-scven
percent of the cluster-randomized trials, which were available,
reporicd their results adjusted for clustering effects.

Conclesions:

No well-cstablishad methods used in the meta-analyses
involving cluster randomized tials have been proposed. The
problems of heterogeneity resuitiog from complex situstions in
rendomized derigne and units of analysis that may be beyond the
heterngencity results obtained from individually rendomized triats
is still to be considered. Thus, issucs in these areas need to be
investigated further.

E-mail: malinec@idau.ac.th

WP157

PERINEAL APPLICATION OF COSMETIC TALC AND RISK
OF INVASIVE EPITHELIAL OVARIAN CANCER: A META-
ANALYSIS OF 11,933 SUBJECTS FROM SIXTEEN
OBSERVATIONAL STUDIES

Hupchagek M,, Kupelnick B.

Meta-analysis Rescarch Group, Stevens Point, WT, United States.

Background;

Priot epidemioclogical studics suggest an sssociztion between
perineal cosmedic talc use and increased risk of ovarian cancer. A
meta-enslysis was performed to evaluate this association,
Methods:

Literature search techniques, swudy inclusion criteria and
statistical procedurcs were prospectively defined. Data from
observational studies were pooled using a general vanance based
meta-analytic method employing confidence intervals. The
outcome of iterest was 8 suramary odds ratio (ORp) reflecting the
risk of ovarian cancer developiment associated with perincal tale
USE VErsus non-use.

Results:

Sixteen studics meeting peotocol inclusion criteria were located
entrolling 11,933 subjects. Pooling all 16 studies yielded a ORp of
1.33(1.16-1.45) suggesting & 33% increased risk of ovarian cancer
with perineal talc use (no statistical beterogeneity was found). The
data showed a lack of a clear dosc-response relationship making
the ORp of questionable validity. Further snalyses showed that
hospital based studies demonstrated no relationship between tale
use and ovarian cances fizk, ie. ORp 1.19(0.99-1.41) versus
population-based studies, 1.38(1.25-1.52). This suggests that
sclection biss and/or uncontrolled confounding may result in a
spurious positive associstion.

Conclwslon:

The available data do nol support the existence of a causal
relationship between perineal talc exposure and an increased risk
of epithelist ovanian canger.

E-mail: metarcscarch@{iotmail.com

WwPiss

HEPATITIS B IMMUNE GLOBULIN FOR PREVENTION OF
POSTTRANSPLANTATION HEPATITIS B (COCHRANE
REVIEW)

Hong Z., Z0u 5., Gac R, Giulivi A.

FPHB, Health Canada, Blood-bome Pathogens Division, CIDPC,
QOttawa, ON, Canada.

Objectives:

Since the carly 19908, hepattis B immune globulin (HBIG) was
used to prevent hepatitis B recurrence for liver transplantation
paticats with previous hepatitis B history. The results of Liver
transplantation  {LT) have improved zignificantly for this
indication.

The objective is to assess he efficacy and sefety of optimum
schedule and duration of HBIG for prevention of post
transplantation hepatitis B infection in patients with pre-
transplantation hepatitis B infoction.

Method:

The review will include mndomized clinical trals (RCTs)
regardless of publication status or langusge. The trials could be
double blind, ringle blind, or not blind. Only trials with a minimum
foilow-up of three months will be included. Patients with liver
transplintation disgnosed as having pre-transplantation hepatitis B
will be included. Patients of gender, any age, or ethnic origin witl
be included. The outcome mdicators include mortality, morbidity,
clearance and recurrence of hepatitis B, adverse event of HBIG
administration.

Results:

We usc the key words " HBIG” and "Liver transplantation”™ as
the key words for our literature search in MEDLINE (1975 - 2002}
and get 120 articles, incfuding 13 reviews (1991-2001).

We use RevMan(4.1) to make statistical analyses. Dichotomous
outcormnes results are expressed as relative risk (RR) with 93%
confidence intervals, Continuous outcomes results are expressed as
weighted mean difference with 95% confidence intervals.

Primary Coaclusions:

I. The regimen of 10,000 [U HBIG administrated during the
anhepatic phase, and during the first postoperative week, then
2,000 1U daily for 3 mooths can reach the best preventive
efficacy;

2. Combination therapy with HBIG and lamivudine appears to
be a promising strategy for prevention of HB recurrence.

E-mail: Zhivong Hongi@hc-sc.ge.ca

WP159

THE MAMMOGRAPHY CONTROVERSY: OUR
UNSUPPORTABLE CLAIMS OF CERTAINTY CATCH UP
WITH US

Phillips C V.

Department of Management and Policy Sciences, University of
Texas School of Public Health, Houston, Texas, United States.

Much of the sound and FRury surrounding the cumrent
mammography controversy is driven by failure to recognize and
quantify our uncertainty. Debates rage about whether 10 accept or
disregard a particular study’s findings based on its quality, ignoring
the fact that o study is either perfect of worthless, Recent findings
should indeed lower our confideace in mammography, perhaps
quite a lot. But the public did not perceive 3 moderatz adjustment
of our point estimate for effectivencss, along with a widening of
our distribution. lnstead they feel like there was & dichotomous
shift: one weck the experts were implying that we bave abschse
proof, snd the next they are claiming tots! ignorance. Indecd, based
on what hax been said in the debate, many of the experts seem Lo
believe this too, Clinicians, with na definitive word from the
rescarch comumunity, incressingly tell patients they st decide
about mammography for themsclves. To pot it bluntly, this means
that despitc decades of rcsearch date, wr have delegated
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DESCRIBING HETEROGENEITY IN META-ANALYSIS INVOLVING CLUSTER
RANDOMIZED TRIALS : NORMALITY VERSUS
NONPARAMETRIC APPROACHES OF RANDOM EFFECTS MODELS

M. Laopaiboon’, D. Boehning*
I Khon Kaen University, Faculty of Public Healih, Department of Biostatistics, Khon Kaen, Thailand
2 Free University, Institute of lnternational Health, Bertin, Germany

Rationale : Most of statistical methods used in meta-analysis assume individual subjects as units of rando-
mization. Meta-analyses involving cluster randomized trials may lead to additional sources of heterogeneity
beyond those elevated by meta-analyses involving only individually randomized trials. The appropriate sta-
tistical analysis to these meta-analyses must take into account potentiat heterogeneity in the cluster randomi-
zed trials. Currently. the general linear mixed model (GLM) has been proposed to explain heterogeneity in
meta-analysis where the treatment effect is measured in binary outcome. Log-relative measure is used as a
response variable. The parameter estimation is based on assumption of normal distribution of random effects.
However, this assumption has been discussed that it may be difficult to verify in meta-analysis situation. In
addition, the treatment effect cannot be measured as random effects. The generalized linear mixed model
(GLMM ) under unspecified distribution of random effects may be an alternative choice that is interesting to
be investigated.

Ohbjective : The purpose of this study is to compare the GLM with the GLMM for describing heterogeneity
in meta-analysis involving cluster randomized trials in binary outcome.

Methods : The two approaches of GLM and GLMM are exemplified in two published meta-analyses invol-
ving cluster randomized trials. The first meta-analysis is done to assess the effectiveness of multiple risk fac-
tor interventions to reduce cardiovascular risk factors from coronary heart disease. Analysis is performed in
the 14 trials included that provided smoking prevalence outcome. The second meta-analysis comprises fewer
trials of 8, which is performed to evaluate the effect of mammographic screening on reduction of breast can-
cer mortality. For each meta-analysis. observed log-relative risks for individual trials are fitted to the GLM as
a continuous response. The trials included are classified to two categories according to randomization units,
clusters and individually. and called randomization design variable. This variable is treated as a covariate of
the model. The mode! parumeters are estimated with the restricted maximum likelthood (REML) under the
normality assumption of random effects via MLwiN software. For the GLMM, observed frequencies of the
outcome for each treatment group are used rather than the observed log-relative risks for individual trials. A
canonical link function of the observed mean proportions is associated with linear predictors model of which
treatment and randomization design are treated as covanates. Here, the treatment effect can be treated as ran-
dom treatment effects. The maximum likelihood estimates of the mode! parameters are obtained non-parame-
trically under a discrete mixture distribution of random effects for K components, which is implemented by
the EM-algorithm procedure via S-plus software. Maximum posterior probability is used to classified trials to
each component.

Results : The two approaches shown that the covariates effects and vanability of random effects from the
models easily explained heterogeneity between trials. Results of numerical example will be presented at the
conference. The GLMM is superior to the GLM in some aspects. The GLMM gives further heterogeneity
information from random treatment effects. In addition, the approach provides component (or subgroup)-spe-
cific treatment effect and trial classification according to the optimal components. This is very useful in fur-
ther explaining the heterogeneily that might be beyond the effects found in the model.

Conclusions: The GLMM approach provides more information for explaining heterogeneity effect in meta-
analyses involving cluster randomized trials. However, care should be taken when interpreting the covariates
effects of the model because inference on these effects obtained from a discrete mixing distribution have not
been ruled out. Nevertheless. the GLMM would be much more efficient when it is applied to large meta-ana-
lyses.
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Meta-analyses involving cluster randomization
trials: a review of published literature in health care

M Laopaiboon Department of Biostatistics and Demography, Khon Kaen University,
Khon Kaen, Thailand

Over the past two decades cluster randomization trials have been increasingly used to evaluate effecuveness
of health care intervention. Such reials have raised several methodologic challenges in analysis. Meta-
analyses involving cluster randomization trials are becoming common in the area of health care inter-
vention. However, as yet there has been no empirical evidence of currenr practice in the meca-analyses.
Thus a review was performed to identify and examine synthesis approaches of meta-analyses involving
cluster randomization trials in the published literature. Electronic databases were searched for meta-
analyses involving cluster randomization trials from the earliest date available to 2000. Once a meta-
analysis was identified, papers on the refevant cluster randomizadion trials included were also requested.
Each of the original papers of cluster randomization trials included was examined for its randomized
design and unit, and adjustment for clustering effect in analysis. Each of the selected meta-analyses was
then evaluated as to its synthesis concerning clustering effect. In total, 25 eligible meta-analyses were
reviewed. Of these, 15 meta-analyses reported simple conventional methods of the fixed-effect mode} as
method of analysis, while Six did not incorporate the cluster randomization trial results in the synthesis
methods but described the trial resules individually. Three meta-analyses attempted to account for the
clustering effect in the synthesis methods but they were in arbitrary approaches. Fifteen meta-analyses
included more than one cluster randomization trial, each of which included cluster randomization trials
with 2 mixture of randomized designs and units, and units of analysis. These mixture situations might
increase heterogeneity, but have not been considered in any meta-analysis. Some methods dealing with a
binary outcome for some specific situations have been discussed. In conclusion, some difficulties in the
quantitative synthesis procedures were found in the meta-analyses involving cluster randomization trials.
Recommendations in the applications of approaches to some specific situations in a binary outcome
variable have also been provided. There are sall, however, severa] methodologic issues of the meta-analyses
involving clusrer randomization trials that need to be investigated further.

1 Introduction

Meta-analysis of trial results is a common tool used in health care research. There is
substantial literature covering the statistical methodology used in meta-analyses. Most
is related to meta-analyses of trials, which randomize individual subjects to receive
treatments.

Throughout the 1990s cluster randomization trials, in which treatments are
randomly assigned to clusters (or groups) of individuals, have become widely used
for the evaluation of health care interventions.!? Such trials raise special methodologic
challenges in analysis. Cluster randomization trials, however, have received little
research attention in the literature on meta-analysis. Thus, to obtain empirical evidence
of recent practices, a review has been conducted of published meta-analyses involving

Address for correspondence: M Laopaiboon, Department of Biostatistics and Demography, Faculty of
Public Health, Khon Kaen University, Khon Kaen 40002, Thailand. E-mail: malinee@lku.ac.th
© Arnold 2003 10.1191/0962280203sm3470a
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cluster randomization tnals. The objective of this review was to describe statistical
approaches for handling heterogeneity and estimation of treatment effects that have
been used in meta-analyses involving cluster randomization trials.

2 Methods

2,1 Study search and identification

An electronic search was performed to find reports in English on meta-analyses
involving cluster randomization trials. We were aware of the difficulty in searching for
reports related to cluster randomization trials because using the keywords “cluster
randomization® might not be able to identify some of the meta-analyses involving such
trials. Therefore, other keywords related to ‘cluster randomization’ were also combined
with the keywords of meta-analyses. These search keywords are presented in Table 1.
The following electronic databases were used: Medline, Health Star, Embase, SClsearch
and the Cochrane Library. The SClsearch database was used to identify further
references that cited the relevant papers. The search was carried out from the first
year of each electronic database to 2000,

Once a meta-analysis was identified, papers on the relevant cluster randomization
trials included were also requested.

2.2 Review process

Each cluster randomization trial was reviewed with respect to designs of randomiza-
tion and adjustment for clustering effect in the analysis. Each meta-analysis was then
reviewed with respect to number of trials included, particularly the number of cluster
randomization trials, types of intervention of interest, outcome measure, methods to
obtain an overall treatment effect, and heterogeneity consideration regarding the
inclusion of cluster randomization trials. The interventions of interest were classified
into three main types, educational, bealth care and screening. The educationa!l inter-
vention referred to the interventions related to health promotion or nontherapeutic
treatments, such as mass media, group behavior therapy, and so on. Health care
intervention referred to the interventions related to therapeutic or preventive treat-
ments, such as routine antenatal care, vitamin A supplementation, and so on. Screening

Table 1 Keywords used for electronic databases searching

1 meta-analysis 11 randomization

2 randomized cantrolled trials 12 randomisation

3 randomised controlled trials 131N ORI ;-

4 {2) CR {3} 14 {10) AND {13}

5 (1) AND {4) 15 (10) AND (4)

§ cluster 16 trials

7 group 17 intervention trials

8 community 18 (18) OR (171

9 field 19 {10} AND {18)
10 (6) QR {7} OR {B) OR {9} 20 (14) OR (15) OR {19}

21 {1 AND {200
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referred to the interventions related to investigation of disease in the general population,
for example mammographic screening, and so on.

3 Results

The search identified 25 eligible meta-analysis reports published between January 1990
and 2000. Sixteen reports were from the Cochrane Library, and two were from the
British Medical Journal. One each of the remaining seven was from the American
Journal of Public Health, American Journal of Tropical Medicine and Hygiene, Bulletin
of the World Health Organization, International Journal of STD&AIDS, Journal of
American Medical Association, Journal of the National Cancer Institute Monographs
and The Medical Journal of Australia, respectively.

Table 2 presents the types of intervention studied and trials included in each of the 25
meta-analyses. Health care interventions formed the majority, accounting for 64%
(16/25) of the meta-analyses. A total of 89 cluster randomization trials and 297
individually randomization trials were included in these 25 meta-analyses. A mean
number of 15 trials was found for individual meta-analyses, ranging from 2 to 41. For
the cluster randomization trials included, a mean of 4, ranging from 1 to 17, was found.
There were 15 meta-analyses that included more than one cluster randomization trial.
The randomized units of cluster randomization trials within the same meta-analysis
were for the most case different. For example, in a meta-analysis on mass media
interventions to prevent smoking among children,® the three included cluster rando-
mization trials were area, school and community as randomized unit, respectively.
Moreover, eligibility criteria at both cluster and individual levels of the trials included in
the same meta-analysis were quite different. These differences among the cluster
randomization trials might lead to extra sources of heterogeneity beyond those already
existing in meta-analyses including only individually randomization trials. Conse-
quently, they might raise more difficulties regarding methodologic issues.

From the 89 cluster randomization trials, 83 original papers could be reviewed. In
two of the remaining six cluster randomization trials, the required information was
extracted from the meta-analyses in which they were included. One of them was an
unpublished paper, and the other was written in Russian. The remaining four cluster
randomization trials could not be accessed as they were referenced incorrectly. We
attempted to search for these four trial papers but did not succeed in accessing
the correct papers. Consequently, a total of 85 cluster randomization trials could be
reviewed. References to the trials reviewed are presented in the Appendix. The
following results were thus based only on the accessible papers.

Twenty-two meta-analyses had a binary endpoint as the primary outcome. One
meta-analysis had binary and continuous endpoints as the co-primary outcomes. Fifteen
meta-analyses reported simple conventional methods of the fixed effect model as method
of analysis. They treated the cluster randomization trial results as individual randomiza-
tion trial results. Six meta-analyses did not incorporate the cluster randomization trial
results in the quantitative synthesis and described the results of cluster randomization
trials separately. Three meta-analyses reported the synthesis methods that account for
clustering effect. One was unclear, as it did not report the synthesis method.
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Table 2 Numbers of individual and cluster randomization trials inctuded for the individual meta-analyses
reviewed

Meta-anaLysis Type of intervention Nurmber of trialg inctuded®
reference
Individua! randomization Cluster randomization

32 Health care 9 )°
26 Health care 1 ) 1
33 Health care 8 12
34 Health care 6 12

4 Screening 7 1#

5 Health care 13 15
27 Health care 14 18
35 Health care 16 17
35 Health care 28 18
28 Educational 39 12

é Screening g 2410

3 Educational 2 q11-13
37 Educational 13 gl
23 Educational 34 3170
38 Educational 38 3152021
39 Health care 10 P
40 Educational 15 4292528
41 Health care 23 42832
42 Health care _ 533-37
16 Health care — 53538
43 Health care 13 54044
30 Educaticnal 2 g179245-48
44 Health care 3 799-84(qyc
10 Health care — 33-39,55
45 Health care 1 1748-52.56-62310
Total 297 8% (5]

"Numbers in parentheses were papers on eluster randomizatlon trlals for which original papers could not be
retrieved. Superscript numbers are references of trials reviewsad, presented in the Appendix.

BPaper is in Russian; its details were extracted from the meta-analysis.

“Missing papers that were Incorrectly referenced.

dReference details provided in reference list.

Details of the randomized design and unit of analysis for each cluster randomization
trial included in each meta-analysis and the combining methods are presented in
Table 3. Here the last three columns were considered together. In the group of 15
meta-analyses that reported simple conventional methods in the quantitative synthesis,
two meta-analyses*” likely provided reasonable evidence because the results of cluster
randomization trials included were analysed as individual unit adjusted for clustering
effect. Nine of the fifteen meta-analyses included cluster randomization trials with a
mixture of different randomized designs: completely randomized, matched-pair rando-
mized and stratified randomized. The cluster randomization trials included in the nine
meta-analyses also had a mixture of different units of analysis, some at claster level and
some at individual level. These mixtures certainly raised additional heterogeneity in the
meta-analyses and needed to be considered in the synthesis procedures. However, none
of these meta-analyses reported any concern regarding heterogeneity that might be due
to cluster randomization trials.

az
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Table 3 Details of individual cluster randomized trials {CRT) far each meta-analysis in terms of randomization
design and analysis level, and combining method of meta-analysis

Meta-analysis Mo. of CRT Randomization Analysis fevel Combining method
reference included design

36
33

5
32

4
35
37
38
39
40
41
16
43
44
45
26
27
28

3
29
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Randomization designs: C, completely randamized; M, matched-pair; S, stratified randomized.

Analysis level: C, cluster; IA, individual adjusted for clustering effect; IU, individual unadjusted for clustering
effect; 1, unclear.

Combining methaod: A, account for clustering effect; D, describe CRT results separately; T, treated CRT resuits
as if of IRT and use fixed effect models; U, unclear method.

*Reasonable methad.

For the six meta-analyses that did not incorporate the results of cluster randomiza-
tion trials into the quantitative synthesis, three included more than one cluster
randomization trial. The trials for each meta-analysis were mixed up with different
randomized designs and units of analysis. These meta-analyses were probably the ones
that used sensible methods because the reviewers were aware of the heterogeneity that
might be due to cluster randomization trials.

Three meta-analyses that included cluster randomization trials with a mixture of
different randomized designs and units of analysis attempted to adjust for clustering
effect in the quantitative synthesis. Details of adjustment for cach meta-analysis are
presented in Table 4. The outcome measures of these three meta-analyses were binary
data. Individual explanations for clustering effect adjustment in the meta-analyses are
outlined in the following three paragraphs.

First was the meta-analysis evaluating the value of mammographic screening for
women under 50 years of age.® It included six individual randomization trials and two
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Table 4 Design of randomization and analyses level of the individual Included cluster randomization trlal
{CRT} of the three meta-analyses managing clustering effect In the combination

Number of CATs reviewed Management of clustering
effect in the combination
Randomized design Analyses level
{A) Meta-analysis on mammographic screening tdals®
Stratified 1 Adjusted at -1 Proposed method of
individual level Mantel-Haenszel by Rao and

Scott® for eclustered binary
data is used in a sensitivity
analysis to examine the

clustering effect of the two

included CRTs
Matched-pair 1 Unadjusted at 4
individual level
Total 2 Total 2
{B] Meta-analysis on vitamin A supplementation™
Completely 6 Adjusted at 3 DerSimonian and Laird
randomized individual level method'! adjusted for
clustering effect by increasing
variance of each pooled
log-odds ratio with a fixed
estimate of 30%
Matched-pair 1 Unadjusted at 4
individual levei
Cluster level . 1 The estimate Iis determined
from some included CRTs
which provided sufficlent
clustering effect
Unciear 1
Total 8 Total 8
{C} Meta-analysis on vitamin A supplementation'®
Completely 4 Adjusted at 2 Mantel-Haensze! method
randomized Individual level adjusted for clustering effect
for each poocied result
differently
Matched-pair 1 Unadjusted at 1 The adjusted effects are
individual level estimated from the external

CRT study done in a similar
topic to the included CRTs

Cluster level 2
Total 5 Total 5

cluster randomization trials. For the two cluster randomization trials, one” used the
design of stratified randomlzauon and individual level as the unit of ana]y31s adjusted
for the clustcrmg effect. The other® used a matched-pair desigit and also individual level
as the unit of analysis, but ignored clustering effect. The applied techmque of Mantel-
Haenszel for clustered binary data, proposed by Rao and Scott,” was used in the
sensitivity analysis. The technique aimed at estimating an overall odds ratio of K 2 x 2
tables of independent clustered data in the binary outcome. By using Rao and Scott’s
method, each included trial of the meta-analysis was taken to represent an independent
group of the clustered binary data. The method required the clustering effect of each
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treatment group for each trial to be adjusted for in the analysis. Since there was less
information on this process in the methodology part of the meta-analysis, it was unclear
exactly how the authors managed this issue. But they reported that each of the two
cluster randomization trial results allowed for the same degree of clustering effect of a
relative 90% (=100(1/design effect)) in the synthesis without any explanation for the
adjustment. This might eievatc the problcm of inappropriate adjustment. Only one
cluster randomization trial” reported the estimate of relative efficiency due to cluster
sampling of 87%. In addition, the six individual randomization trials seemed to be
treated as having one cluster in each arm of the trial. This issue did not satisfy the
requirement of the method, which needed a large number of clusters in each arm of each
trial to provide valid results. Thus Rao and Scott’s method would be inappropriate for
estimating an overall odds ratio of any meta-analysis including a mixture of individual
and cluster randomization trials, which was the case for this meta-analysis.

Second was the meta-analysis assessing the effect of vitamin A supplementation on
child mortality.!® All eight trials included were cluster randomized. Six of them used a
completely randomized design, one used matched-pair and the other reported unclear
information on the randomized design. The analyses were reported at cluster level in
one trial and at individual level in seven trials, of which three trials were adjusted for
clustering effect. The meta-analysis reported the common method of DerSimonian and
Laird,!? which was the random effects model, used to estimate an overall odds ratio.
Each pooled odds ratio was adjusted for clustermg effect by increasing the variance
with an equal estimate of 30%. The report noted that this figure was determined from
some included cluster randomization trials that provided sufficient information on the
clustering effect ranging from 10 to 44%. In fact, the cluster randomization trials were
quite different in terms of types of unit of treatment allocation, such as wards,
household, clusters, villages, districts areas and slums, and number of clusters of each
trial. Thus it seemed to be unfair to account for clustering effect with the same degree
for mdmdual pooled odds ratio. In addition, some results of the cluster randomization
trials’*"!* were already adjusted for clustering effect, and one'* had the result at cluster
level. The approach of adjustment for clustering effects used in this meta-analysis might
be reasonable if the trials included have quite similar units of treatment allocation and
number of clusters of each arm for each trial.

The thu'd meta-analysis was on vitamin A supplementation on childhood pneumonia
mortality.'® This meta-analysis included five cluster randon'uzanon trials, four!??* of
which overlapped with trials of a former meta-analysis.’® Four of these five cluster
randomization trials used a completely randomized design and one used a matched-pair
design. Three of the five trials reported analyses performed at an individual level, two of
them adjusted for clustering effect. The remaining two trials reported analyses
carried out at cluster level. The meta-analysis reported the fixed effect model of the
Mantel-Haenszel method used to pool the results. Individual pooled results were
adjusted for clustering effect by increasing the variances of their odds ratios with
different degrees. The estimates of the adjusted effects were obtained from the meta-
analysis studied by Beaton et al.,'” which was carried out in a related topic to this meta-
analysis. We did not review the Beaton et al. study,!” because it could not be accessed
from any electronic databasc searched by our study. However Donner et al.!
mentioned that Beaton et al.!” used the method of Rao and Scott® in their meta- -analysis
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with satisfaction regarding the method assumption. The adjustment for different
degrees of clustering effects seemed to be a reasonable procedure because the unit of
randomization for cach cluster randomization trial was quite different. However, there
were two trials'>!® that had the results analysed at cluster level and for whether they
needed to be adj usted for clustering effects. Therefore, the two trials are excluded, the
adjustment approach shown in this meta-analysis seemed to be justified.

4 Discussion

In principle, when doing a meta-analysis including individual randomization trial
results, an overall treatment effect could be estimated in a straightforward way if the
valid estimated treatment effects and their variances were provided. This concept could
also be further applied to the meta-analyses that included results from cluster random-
ization trials with the same randomized designs and analysed at individual level
adjusted for clustering effect or at cluster level. Furthermore, even if the cluster
randomization trial results were analysed at individual level not adjusted for clustering
effect, if all information on appropriate clustering effects was available, the results could
be pooled. In practice this was unlikely to happen, as seen in this review.

One simple approach for adjustment of clustering effect in binary outcome was that
of Mantel-Haenszel, proposed for clustered data by Rao and Scott.? This approach
could be applied to ’the meta- -analysis of cluster randomlzanon trials comparing two
treatment groups with a completely randomized design.? Requirements of the approach
that relate to the results of cluster randomization trials were the results analysed at
individual level. In addition, total sample size, count number of treatment outcome and
clustering effect of each treatment group were needed. Furthermore, the method
required a large number of clusters for each treatment group of each individual cluster
randomization trial. It might be impossible, however, to use this approach in real
situations, because all the data required to estimate an overall odds ratio by this
approach are unlikely to be available.

The results show that 44% (11/25) of the meta-analyses reported the methods
considering the clustering effect in the synthesis. This figure was quite low. In addition,
the meta- -analyses that reported estimation approaches adjusted for clustering effect
might provide imprecise estimates of overall treatment effects. Various issues need to be
considered.

It was found that 15 meta-analyses included more than one cluster randomization
trial. The trials included in each of the meta-analyses had various randomized designs,
as shown in Table 3. This was an additional source of heterogeneity and might raise
more difficulties in methodologic issues beyond those already existing in meta-analyses
including only individual randomization trials. Conventional approaches might be
inappropriately used for estimating overall treatment effects from these trial results.
However, this issue was not considered properly in any meta-analysis reviewed and
might lead to inappropriate use of synthesis procedures. This difficulty could possibly
produce imprecise results for the overall treatment effect.

Invalid results obtained from cluster randomization trials, that is, the results without
adjusting for clustering effect, were crucial and led to a difficulty in estimating the

Q3
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effects in the meta-analysis including the trial results, especially when the trials did not
report clustering effect information.

The figure of 56.8% (42/74) for the cluster randomization trial results that adjusted
for clustering effect was found in this review. It was interesting that the results reflected
this persistant figure on analys:s of cluster randomization trials, when compared with
the reviews by Donner et al'® in 1990 on cluster randomized nontherapeutic
intervention trials from 1979-1989, and later by Simpson et 2£.2° in 1995 on cluster
randomized primary prevention trials from 1990-1993. They found that $0% (8/16)
and 57.1% (12/21), respectively, took account of clustering effect in the analyses. One
reason might be that the cluster randomization trials reviewed in this study were
performed around the same %enod as those of the previous reviews. In addition, three
cluster randomization trials® in the previous reviews were included in this study.

Recently, some authors®?>™2* have proposed reporting design effects and intra-cluster
correlation when publishing cluster randomization trials. Thus, hopefully, the difficult
situvation mentioned above will be corrected in the near future.

In total, 52% (13/25) of the meta-analyses used inappropriate methods that ignored
clustering effect to combine invalid results of cluster randomization trials. Here, we can
speculate about the reasons. In the first place, 9 out of 13 meta-analyses were obtained
from the Cochrane library and the Cochrane collaboration lacked the appropriate sofrware
to analyse the cluster randomization trial results during the study period. Some authors
were aware of this constraint and wamned readers that the confidence intervals provided
might be too narrow. Secondly, generally there were neither guideline nor proposal
methods to combine cluster randomization trial results. Finally, some meta-analysts
might not know that variation of the estimated outcome obtained from the cluster
randomization trials differed from that of the individually randomization trials and that
this would have an impact on the combined results. However, some appl:()aches involving
binary outcome variables have recently becn gmposed by Donner et al.'

The results show three meta- analyses involving binary endpoints attempting 1o
take clustering effect into account in the analysis in order to solve the problem of invalid
results. The invalid results were due to not adjusting for the clustering effect in analysis
at the individual level. The synthesis artempted to estimate the clustering effects; some
from internal available clustering effect information and some from external clustering
effects. Some unclear issues were still noted. First, no rationale for the methods used to
estimate clustering effects was seen. Secondly, some cluster randomization trials
providing results with appropriate analysis seemed to be forced to adjust for clustering
effect. Thirdly, complex sitmations, different randomized designs, heterogeneity in units
of randomization and variation of the randomization units, and different levels of units
of analysis among the cluster randomization trials included were found, but not taken
into account in the three meta-analyses,

Some limitations of this review are considered. One meta- analysxs satisfied inclu-
sion criteria but was not reviewed because we could not retrieve it from the searched
electronic database. It is, however, mentioned in Donner et al.! that Rao and Scott’s
method was used in the meta-analysis. The method is not different from what we found
in the review. In addition, four incorrect references of cluster randomization trials could
not be accessed. With these limitations we believe the findings of this review could
reflect the recent practice of meta-analyses involving cluster randomization.

Q4
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From the difficulties found in the reviewed mera-analysis involving cluster randomi-
zation trials, some suggestions are introduced. The first suggestion focuses on some
specific issues in reporting cluster randomization trials that relate to the informatdon
needed in meta-analysis. The number of clusters assigned to cach treatment group is
required in the report. This is because when the trial has only one cluster for each
treatment arm, variation between clusters is confounded by the treatment effect and
cannot be measured from the trial.?* Consequently, when including this trial in a meta-
analysis, there is a need to adjust for clustering effect from a similar available source.
Unit of analysis must be clearly stated whether at cluster or individual level. If analysis
is performed at individual level, the degree of clustering effects for each treatment group
that is adjusted for in the analysis must be reported. This information is of benefit not
only to the meta-analysis where the trial is included, but also to any future plan for
performing a cluster randomization trial in a related field. There have been, however,
more complete suggestions for reporting trials, provided by Donner and Klar,”® and
Elbourne and Campbell.>?

The second suggestion focuses on the synthesis approach. If the number of cluster
randomization trials included is relatively small and diverse in randomized designs
and units, it might be reasonable to do qualitative synthesis, that is, explaining
individual cluster randomization trials separately as was done in some reviewed meta-
analyses.>?¢~3® Alrernatively, if the number of trials is large, subgroup analyses,
which are meta-analyses on subgroups of the studies, might be sensible when the
categories of interest factors are quite small, for example, three types of randomized
designs: completely randomized, matched-pair and stratified randomized. Some
approaches involving binary outcome wvariable have been proposed by Donner
et all? They are recommended to be used for the included trials involving a
completely randomized design. Advantages and disadvantages of each approach are
also provided. In addition, recommendations of application of the approaches to
combine results from different designs under limitation issues have also been discussed
in the literature.! Furthermore, an alternative approach of the generalized linear
mixed models under the nonparametric maximum likelihood estimator has been
proposed and the models will be much more efficient when they are applied to large
meta-analyses,>!

In conclusion, attempts 10 work on some difficulties due to involving cluster
randomization trials in meta-analyses were seen. Some suggestions on the methods
for meta-analyses of cluster randomization trials measured in a binary outcome have
been proposed.!?! The problem of heterogeneity results from complex situations on
various randomized designs and units, different eligibility criteria at cluster and
individual level, and unit of analysis that might be beyond the heterogeneity results
obtained from individual randomization trials have been found and still needed further
methodologic investigation.
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