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Systematic reviews and

meta-analyses

= Review
= Systematic review
« Meta-analysis

« Pooled analysis



Systematic reviews

Meta-analyses

Systematic
reviews

meta-analyses

All reviews
(also called overviews)

and

Individual patient
data (I1PD) meta-
analyses

Reviews that are
not systematic
(traditional.
narrative reviews)



Study designs by quality of evidence

Randomized Controlled Trials
Cohort Studies

Case-Control Studies

Case Series, Case Reports

Editorials, Expert Opinion

Source: Evidence-Based Nursing



Systematic review

Clearly defined research question, aim to include all studies
meeting the inclusion criteria

Methods should be replicable

A systematic search, which is likely to found all studies that
meet the criteria

Assess the reliablility of the study and potential biases
A systematic presentation of the results

Systematic synthesis of the characteristics and findings of the
studies

Can begin as a systematic review, one can decide later if it Is
going to be a meta-analysis



Meta-analyses

Original studies are published increasingly, about
2 million medical articles per year

Impossible to keep up-to-date, there is a need for
the syntheses

A meta-analysis combines statistically the results
of previous studies

Most often used for clinical trials (e.g. drug or
therapy)



First meta-analyses

« The first statistical methods developed by Pearson
(1904)

« Davis (1975) studied the antipsychotics as relapse
Inhibitors

« Eysenck suggested in 1952 that there is no evidence
of psychotherapy functionality, this led to a heated
discussion

« Smith & Glass combined in 1977 the previous 375
studied the effect of psychotherapy articles and a
summary of psychotherapy that really works

Pearson K. Report on certain enteric fever inoculation statistics. British Medical Journal 1904; 3:1243-1246.
Smith & Glass. Meta-analysis of psychotherapy outcome studies. Am Psychol 1977; 32: 752-60.
Davis. Overview: Maintenance therapy in psychiatry. I. Schizophrenia. Am J Psychiatry 1975; 132:1237-45



Meta-analyses of clinical trials

By far the largest part of the meta-analyses are

experimental studies
Clinical trials, interventions, ano
The Pubmed search "meta-ana

others
ysis" AND

"trials" in September 2009 resu

ted In more than

18000, and in April 2015 about 40 000 hits
Meta-analyses are often bases for treatment

guidelines
Cochrane meta-analyses

meta-analyses designed and conducted using

agreed quality criteria
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Meta-analyses of clinical trials

Examples

= | amoxifen in the treatment of
breast cancer

= Aspirin In the treatment of
cardiovascular diseases

= Antibiotics In the treatment of
urinary tract infections in children

Bartolucci. Yonsei Med J 2007:;48:157-63.
12



Meta-analyses of
observational studies

« Meta-analyses of observational studies can
examine risk factors (eg. passive smoking &
lung cancer), prevalence of a disease, etc.

« Saha et al. (PLoS Medicine 2005; 2:e141)
estimated the schizophrenia life-time
prevalence to be 0.4-0.7%

« Polanczyk et al. (Am J Psychiatry 2007,
164:942-8) estimated the ADHD prevalence
to be 5.6 %

13



FIGURE 2. ADHD/HD Pooled Prevalence According to De-
mographic Characteristics and Geographic Location

Gender

Male (44 studies)
Female (40 studies)

Age

Children (43 studies)
Adolescents (23 studies)

Geographic Location
Africa (4 studies
Middle East (4 studies
Oceania (6 studies)
South America (9 studies
Asia (15 studies
North America (32 studies)
Europe (32 studies)
Worldwide (102 studies

Polanczyk ym. Am J Psychiatry 2007; 164: 942-8
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-

0 5 10 15
Prevalence Estimate (%)

20

14



Meta-analyses of
observational studies

= Inter-correlations between temperament traits
= Cultural differences in temperament traits

= Temperament in psychiatric illnesses when
compared to controls

=« The prevalence of alcoholism in schizophrenia
» Gender differences in schizotypal traits
= Recovery rate in schizophrenia

= Association between family history to outcome of
schizophrenia

www.joukomiettunen.net
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LITERATURE SEARCH
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Research question?

A clear and limited question or questions
Unclear association or effect?

The magnitude of effect is unclear?
Original studies were not powered enough?

Heterogeneity of findings and factors behind it?

17



Research question?

PICO(TS)

Population (participants)

Intervention

Comparator

Outcome

Time (duration)

Study design (experimental / observational, N)

Inclusion/exclusion criteria
Sample size, diagnostics, trial...
rather wide than narrow criteria
easier to subsequently limit the study

18



Systematic search

=« Multiple databases
removal of duplicates

= Unpublished studies
clinical trial databases
conference abstracts
contact authors

= Manual search
reference lists
books

19



Systematic search

Selection of keywords
synonyms, access to logical operators

e.g. ((schizophrenia OR psychosis) AND
(cognition OR brain)) NOT (intervention OR trial)

Depending on the resources?

Time criteria? Language? Full text?
Search limited to title or abstract?
MeSH terms?

Search Criteria, databases, and the search date
should be indicated

update if needed!
20



Appendix DS1 An example of complete search strategy, performed in Scopus.

ALL("duration of untreated psychosis™)
ALL("delay in treatment™)
ALL("treatment delay™)
ALL("initiation of treatment™)
ALL("duration of untreated illness™)
#] OR #2 OR #3 OR #4 OR #5
ALL(psychosis)

ALL("psvchotic disorders™)
ALL(schizophrenia)

0. ALL(schizoaffective)

1. ALL(schizophreniform)

2.#7 OR#3 OR #9 OR#10 OR #11

3. #6 AND #12

4. #13 AND LIMIT-TO(DOCTYPE, "ar"
15. #13 AND LIMIT-TO(DOCTYPE, "re"
16. #14 OR #15

el e e U S v o B I o S S S IS T SN =

Penttila M, Jaaskeldinen E, Hirvonen N, Isohanni M, Miettunen J. Duration of untreated psychosis
as predictor of long-term outcome in schizophrenia: systematic review and meta-analysis. Br J il
Psychiatry 2014;205:88-94.



Selection of databases

Table I. Key medical bibliographic darabases for literature search,

CINAHL (The
Cumulative Index to

Mursing & Allied Health
Literature)

Elsevier ScienceDirect

EMBASE (Excerpta
Medica)

LILACS (Latin

American and Cartbhean

Literature on the Health
Soiences)

Medline (Ovid)
{Medical Literature
Analysis and Eetrieval
=ystetn Online)

- Bibliographic nursing
and healthcare database
of Cvid Technologies.

-About 1.5 million
references to articles,
congress publications
and academic
dizsertations since 1982

- Abouthalf of the
references are foundin
the Fublled database
{20,

- & database maintained
by Elsevier BV,
containing bibliographic
data and full texts.

-About 675 million
articles up to 1995 and
275 million articles
from 1994 onwards.

- Covers 25% of full
texts and bibliographic
datain science,
technology and
medicine in the world

(21).

-4 bibliographic
biomedical and
pharmacological

databasze produced by
Elzevier B V.

-COwer 11 mallion
records from 5,000
magazines from 1974
onwards.

-More than 500,000
references and abstracts
are added to the
database each vear (227

- Open-access health
science database of
BEIEEME Systems in

Spanish, Portuguese and
English.

- Aboutl20,000 records,
such as books, congress
and conference
publications, and articles
from 670 well-known
medical journals (23

- Bibliographic database
published by Owid
Technologies.

-About 12million
references on medicine
and related fields from
4,800 magazines
sincel966.

- Anincreasing number
of references contain a
link to freely available
full text (243

Lohonen et al. Int J Circumpolar Health 2009; 68:

394-404



PsycINFO PSYNDEX Puhb Med Ncopus Weh of Science

- A kibliographic - & bibliographic - & free service of the -Bibliographic database - Bibliographic database
psvchological database psvchological database 7.5 Hational Library on of Elsevier B Y. of Thomson Eeuters.
provided by EBSCO from the Genman - Medicine through which

Publishing. speaking countries. alzo Medlineis - About 27 million -Databases accessible

- 253 million references

and abstracts from vear
1887

- Feferences from
sources such as articles,
books and academic
dizsertations in all fields
related to peychology
(297

- Al areas of
pevchology and related
behavioural and social
sciences from 1977,
avdiovisual media from
1952, and tests from
1945 (26).

available.

-About 16 million
references from the

1950z onwards.

-Includes e.g. new
references that are not
vet indexed in Medline.

- Links to full text if the
organization subscnibes
to the magazine in
gquestion (277].

abstracts, 230 million
references, 200 million
scientific www -pages,
over 12 850 journals,
525 of which are OA
journals.

- Covers the Medline
(Crrid) database,
including full textlinlks
when applicable.

- Possibility to examine

citedness (28]

from 1986 on: Science
Citattion Index
Expanded, Social
=cience Citation Index,
Arts & Humanities
Citation Index.

-850 000 references
including links to full
texts when applicable.

- Posability to examine
citedness (297

Lohonen et al. Int J Circumpolar Health 2009; 68: 394-404



Coverage of the bibliographic databases in

mental health research

JOHANNA LOHONEN, MATTI ISOHANNI, PENTTI NIEMINEN, JOUKO MIETTUNEN
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Evaluation of articles

=« Evaluation of articles
title
abstract
article text

= | WO reviewers evaluates all articles
relating to inclusion criteria

relating to data collection (results)

In difficult topics reliabllity of
evaluators can be assessed

= Resources?

25



REPORTING




= Good reporting helps to assess the research
transparency, replicability
= Clinical trials are of higher quality (stricter rules)

Cochrane Risk of Bias -tool (Higgins & Altman,

www.cochrane-handbook.org)

= Why the meta-analysis is done?
background?
has it been done before?

differences to the previous meta-analysis?

27



Reporting guidelines

= Moher et al. 2009, Liberati et al. 2009
(PRISMA)

For clinical trials, may need to be edited for
observational studies

= Stroup et al. 2000 (MOOSE)
Observational studies

«» Shea et al. 2007 (AMSTAR)
Tool for evaluating the guality of the studies

28



PRISMA checklist

Section/Topic 4 Checklist Item

TITLE

Titke 1 dentify the report as a systematic review, meta-analysis, or both.
ABSTRACT

Structured summary 2 Provide a structured summary including, as applicble: background; objactives; data sources; study eligibility
critena, patticipants, and interventions; study appraisal and synthesis methods; results; imitations; conclusions
and implications of key findings; systematic review registration number.

INTRODUCTION
Rationale 3 Describe the rationale for the review in the context of what is already known.
Objectives 4  Provide an explidt statement of questions being addressed with reference to participants, interventions,

comparisons, outcomes, and study design (PICOS).

Moher et al. 2009, Liberati et al. 2009

29



METHODS
Protocol and registration 5

Eligibility criteria G
Information sources 7
Seardh &
Study selection 9

Data collection process 10
Data items 11
Risk of bias in individual 12
studies

Summary measures 13

Synthesis of results 14

Risk of bias across studies 15

Additional analyses 16

Indicate if a review protocol exists, if and where it can be accessed (eqg., Web address), and, if available, provide
registration information induding registration number.

Specify study characteristics (e.g, PICOS, length of follow-up) and report characteristics (e.g., years considered,
language, publication status) used as criteria for eligibility, giving rationale.

Describe all information sources (eqg., databases with dates of coverage, contact with study authors to identify
additional studies) in the search and date last searched.

Present full electronic search strategy for at least one database, including any limits used, such that it could be
repeated.

State the process for selecting studies (i.e., screening, eligibility, included in systematic review, and, if applicable,
induded in the meta-analysis).

Describe method of data extraction from reports (eg., piloted forms, independently, in duplicate) and any
processes for obtaining and confirming data from investigators.

List and define all variables for which data were sought (e.g., PICOS, funding sources) and any assumptions and
simplifications made.

Describe methods used for assessing risk of bias of individua | studies (including spedfication of whether this was
done at the study or outcome level), and how this information is to be used in any data synthesis.

State the principal summary measures (e.g, risk ratio, diference in means).

Describe the methods of handling data and combining results of studies, if done, including measures of
consistency leq., %) for each meta-ana hysis.

Specify any assessment of risk of bias that may affect the cumulative evidence (e.g., publication bias, selective
reporting within studies).

Describe methods of additional analyses (eg., sensitivity or subgroup analyses, meta-regression), if done,
indicating which were pre-specified.

Moher et al. 2009, Liberati et al. 2009 30



RESULTS

Study selection 17

Study characteristics 18

Risk of bias within studies19

Rasults of individual 20
studies

Synthesis of results 21
Risk of bias across studies 22
Additional analysis 23
DISCUSSION

Summary of evidence 24

Limitations 25
Condusions 26
FUNDING

Funding 27

Give numbers of studies screened, assessed for eligibility, and included in the review, with reasons for exclusions
at each stage, ideally with a flow diagram.

For each study, present characteristics for which data were extracted (e.q., study size, PICOS, follow-up period)
and provide the citations.

Present data on risk of bias of each study and, if available, any outcome-level assessment (see Item 12).

For all outcomes considered (benefits or harms), present, for each study: (a) simple summary data for each
intervention group and (b} effect estimates and confidence intervals, ideally with a forest plot

Present results of each meta-analysis done, including confidence intervals and measures of consistency.
Present results of any assessment of risk of bias across studies (see ltem 15).

Give results of additional analyses, if done (eg, sensitivity or subgroup analyses, meta-regression [see ltem 16]).

Summarize the main findings induding the strength of evidence for each main cutcome; consider their
relevance to key groups (g, health care providers, users, and policy makers).

Discuss limitations at study and outcome level (eq., risk of bias), and at review level (eq., incomplete retrieval of
identified research, reporting bias).

Provide a general interpretation of the results in the context of other evidence, and implications for future
ressarch.

Describe sources of funding for the systematic review and other support (e.g. supply of data); role of funders for
the systematic review.

Moher et al. 2009, Liberati et al. 2009 a1



Different phases

= Search

« Evaluation

= Sources of biases

=« Data

« Qualitative synthesis
« Meta-analysis

32



Search / Evaluation

Number of studies provided by the search

Number of articles after evaluation of
studies based on the inclusion criteria

Partly overlapping data sets, etc.

can check the name of the project, the
authors, the country, the sample size,
variables, etc.

Excluded studies can be reported (table,
the cause for exclusion)

Flow chart!

33



Identification

Screening

Included

# of records 1dentified through
database searching

l

# of additional records
identified through other sources

l

# of records after duplicates removed ‘

l

i# of records screened

l

# of records excluded

# of full-text articles
assessed for ehigibility

I

# of full-text articles
excluded, with reasons

# of studies included in
qualitative synthesis

l

# of studies included in
quantitative synthesis
(meta-analysis)




Online supplement Appendix 1. Quality Reporting Scale

Items

Quality score

Case Ascertainment (only one and highest score possible)

Hospital inpatient OR outpatients OR case registers

Unspecified

Diagnosis (only one and highest score possible)

Any diagnostic system reported (e.g., CATEGO, DSM, Feighner’s,
Schneider’s, RDC, ICD, certain local guidelines (e.g. Scandinavian
concept))

Own system described

Unspecified

Other (select from zero to six)

Number of total sample and recovered cases unambiguously described
Drop out rate of schizophrenic psychoses described and rate at most
30%

Sample and methods clearly described (country, data collection period,
follow-up period, age of the sample, diagnostics)

Recovery percentage presented separately for cases with schizophrenic
psychoses or schizophrema

Sample including outpatients OR sample including inpatients from
multiple institutions

Results for reliability reported for diagnostics or outcomes agsessiments

Jaaskelainen et al. 2013
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Collected variables

e form for the data collection

Online supplement Appendix 2. List of all variables for which data were sought.

Project name

Country

Data collection years

Mean follow-up time (since onset, since discharge)
Follow-up method (register, interview, other)

Diagnostic system

Patient types (age, diagnoses, outpatients vs. hospital patients, one center vs. multicenter, first
episode vs. general intake)

Information on drop-outs (%o, attrition analysis)

Sample size and male-female —ratio

Recovery criteria

Number and percentage of recovered subjects

QOutcomes (social, clinical, combined, only course of illness)
Instruments for measuring outcomes

Analyzed predictors of outcomes

Strengths and limitations of the study

Comments

Jaaskelainen et al. 2013
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Literature table
 all studies and essential data included

Supporting Table 1. Charactenstes of meluded studies.

MAME Scan Sample Diagnostic- MRl scanner  Brain areas Used predictors Comments, covariates
references interval size|MF] system, [ slice
{mean] diagnosis/ thickness
duration
lowa Longitudinal Study, 18, Usa
Westrnoreland 2 years 23 (230D) DSK-IV | sch 15TGE basal ganglia (caudate, atypical and Subsample of the lowa Longitudinal
Corson et al., miostly (83%) / FE Signa f 1.5 putamen, globus typical cumulative dosa Study. Mo covariates.
1945 atypical n=13 mm pallidus)
mostly typical
n=10
Hao et al_, 2003 3 years 73 (5320 DsM-IV f sch /f 15TGE wihole brain, lateral cumulative dose In sample 70,73 from lowa
FE (2] Signa f 1.5. ventricles, sulcal C5F, longitudinal study. Partly overlapping
mm total and C5F of frontal, comparisons with studseswith langer

temporal and parietal
lobes, cereballum

samples and longer follow-up [Ho et
al. 2007, Ho et al. 2011, Andreasen et
al. 2013). Covariates: age, sex,
height, length of inter-scan interval.

Huhtaniska et al. Manuscript.
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Sources of bias

« Weaknesses / Limitations

« Original studies
quality

= Combining studies and review
search
publication bias (funnel plot)
sensitivity and subgroup analyses

= Strength of the finding can be estimated
(GRADE, Guyatt 2008)

“meta-review"

Guyatt et al. GRADE: An emerging consensus on rating quality of evidence
and strength of recommendations. BMJ 2008; 336: 924-926. 38



Matheson SL, Shepherd AM, Carr VVJ. How much do we know about schizophrenia
and how well do we know it? Evidence from the Schizophrenia Library. Psychol
Med 2014; 44:3387-405.

Background. True findings about schizophrenia remain elusive; many findings are not replicated and conflicting results
are common. Well-conducted systematic reviews have the ability to make robust, generalizable conclusions, with good
meta-analyses potentially providing the closest estimate of the true effect size. In this paper, we undertake a systematic
approach to synthesising the available evidence from well-conducted systematic reviews on schizophrenia.

Method. Feviews were identified by searching Medline, EMBASE, CINAHL, Current Contents and PsycINFD. The
decision to include or exclude reviews, data extraction and quality assessments were conducted in duplicate.
Evidence was graded as high quality if reviews contained large samples and robust results; and as moderate quality
if reviews contained impredsion, inconsistency, smaller samples or study designs that may be prone to bias.

Results. High- and moderate-quality evidence shows that numerous psychosocial and biomedical treatments are
effective. Patients have relatively poor cognitive functioning, and subtle, but diverse, structural brain alterations, altered
electrophysiological functioning and sleep pattemns, minor physical anomalies, neurological soft signs, and sensory
alterations. There are markers of infection, inflammation or altered immunological parameters; and there is increased
mortality from a range of causes. Risk for schizophrenia is increased with cannabis use, pregnancy and birth compli-
cations, prenatal exposure to Toxoplasma gondii, childhood central nervous system viral infections, childhood adversities,
urbanicity and immigration (first and second generation), particularly in certain ethnic groups. Developmental motor
delays and lower intelligence quotient in childhood and adolescence are apparent.

Concdlusions. We conclude that while our knowledge of schizophrenia is very substantial, our understanding of it re-
mains limited.
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Sources of bias

= Publication bias is estimated with a
funnel plot

« |t IS assumed that the most
accurate (and the largest) studies
give average results, the smaller
studies should be on both sides of
the average

= "Trim and fill", "Falil -safe" N

Rosenberg. Evolution 2005;59: 464-8
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Funnel Plot
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Trim and Fill

 can be used to correct for publication bias

Aspirin effect on No. of Tumor Bearing
Fizgue relatif, modéle fixe (IC 95%0)

0,0 — M
o
0 | 0
. :_- .
.= 1
e @
- 'm o
C m g o°
. | .
SE - - "
. - ®e
| ® -
0
;@
| ® @
0.4 .
o.= T |
-1.5 0.0 1.5

Theta (lag RR]

42



Results

= Pooled effect (95% confidence
Interval)

= Forest plot

= Clinical trials

relative vs. absolute risk
reduction (Leucht et al. 2009)

43



Aspirin effect on No. of Tumor Bearing Rats

Trial

Barne=99

Miliara=04 30mokoid
holck0? 300ppm+sit D

holck02 300ppm

Li & Schutds 1800ppm

T. etudie
n'H
15132
Ti14
Ei16
Ei16

16 F30

Li & Schutdd G00ppm whl1-20 7 27
Li & Schuts 200ppm wil1-22 £ 28

Li & Schutd3 1 800psm
Li & Schutd 20000m
Miliaraz=04 1 0mokgid

Barnes99
Crayvend2 a0
Barnes99
Penceds wh2-36
Penceds wh3G-21
Daviz94 B0mg
Daviz24 30mg
Davizg4 Smg
Feddvas 200ppm
Feddvas 400ppm
Cravend2 10

Li & Schut9a 400ppm

Global

13129
24 134
13113
107532
3z
a3z
Far43
3 r3z
213

413

gra

19136
17 136
2Mz2
qrzr

p ass=0.008

T. controle
il

15132
15115
9116
9116
2253
2203
2203
2203
2203
15713
157132
2112
157132
40 1 47
40 1 47
g/ra
g/ra
g/ra
25 136
25 136
Br12
105027

Het. between the 22 trials p=-9.0000 | E=0%,

Graphie

RR [95%CI]

1.00[0.55; 1.68]
0.31 [0.50; 0.36]
0.67 [0.531; 1.43]
0.67 [0.531; 1.43]
.75 [0.50; 1.12]
1.04 [0.76; 1.43]
1.11 [D.82; 1.49]
0.73[0.43; 1.11]
0.99[0.73; 1.36]
1.00[0.91; 1.10]
0.67 [0.35; 1.29]

b 3

1.00[0.39; 2.58]
0.353[0.14; 0.81]
0.96 [0.79; 1.13]
1.14 [0.95; 1.30]
0.26 [0.03; 0.36]
0.32 [0.26; 1.04]
1.00[0.54; 1.19]
0.65 [0.43; 0.97]
0.561 [0.41; 0.39]
0.33 [0.03; 1.33]
0.30 [0.44; 1.36]

0.56 [0.77; 0.95]

2.0

44



Conclusions

Not too optimistic!
Critical

Between and within study
biases

Discuss possible effect of
excluded studies, I.e. effect of
Inclusion and exclusion
criteria

45



Criticism

46



Heterogeneity

= Initial studies differ significantly from each
other (heterogeneous), so the pooling Is
problematic, e.qg.
Differences In the assessment methods
Sample selection methods

Different adjustments in analyses or unadjusted
analyses

- covariates can be presented in the literature
table

= Metaregression, median effects, ...
= The subgroup results

47



= | he methods are difficult to understand

= The selections made by those
performing meta-analysis

Inclusions, exclusions, risk/outcome,
follow-up time, etc.

« Studies do not report all the information
you wished to use

« Uncertainty of the small risk estimates
received?

48



» Although methods and results are similar... -

Interpretations done by the researchers may vary
= Cochrane reviews: amisulpride (Mota et al. 2002) vs. olanzapine (Duggan et al. 2005)

“Amisulpride is an effective 'atypical' antipsychotic drug for those
with schizophrenia. Amisulpride may offer a good general profile, at
least compared to high-potency 'typical’ antipsychotics. It may also
yield better results in some specific outcomes related to efficacy,
such as improvement of global state and general negative
symptoms. It might be more acceptable and more tolerable than
high-potency conventional antipsychotics, especially regarding
extrapyramidal side-effects.”

“The large proportion of participants leaving studies early in these
trials makes it difficult to draw firm conclusions on olanzapine's
clinical effects. For people with schizophrenia it may offer
antipsychotic efficacy with fewer extrapyramidal adverse effects than
typical drugs, but more weight gain.”

Leucht et al. How to read and understand and use systematic reviews and
meta-analyses. Acta Psychiatr Scand 2009: 119: 443-450 49



Publication bias

publication bias, file-drawer problem

If the results of the study are not desired (e.qg.

statistically significant), the results are not reported
partial solutions: searching for unpublished studies, clinical
trials registers

Either the whole study will be omitted or part of the

results will not be published (outcome reporting bias)

Language may affect if a positive result is published
more likely in English, otherwise in your own
language

Luoto R. Julkaisuharha — Ladketieteellisen tiedon akilleenkantapaa.
Duodecim 2012; 128: 489-96. 50



Polyzos NP, Valachis A, Patavoukas E, Papanikolaou EG, Messinis IE,
Tarlatzis BC, Devroey P. Publication bias in reproductive medicine: from
the European Society of Human Reproduction and Embryology annual
meeting to publication. Hum Reprod 2011; 26:1371-6.

BACKGROUND: [reatment decisions should ideally be based on well-designed randomized controlled trials (RCTs). Here we determine
the rate of full publication of RCTs presented at annual meetings of the European Society of Human Reproduction and Embryology (ESHRE),
identify potental bias against publishing non-significant results and results not favoring the experimental arm, quantify this bias in case it exists,

and identify factors associated with time to publication.

METHODS: RCTs presented at ESHRE meetings 2003 and 2004 were recorded. Subsequent search in Medline, Cochrane Library and
BMBASE was performed through December 2010 to identify full-text publication in a peer-review journal.

RESULTS: Among |55 abstracts describing RCTs 8% (5/7%) were published in full-text in a peer-review journal. Median time from pres
entation to publication was |15 months (range: 0= 73). In bivariate analysis, only type of presentation and presence of outcomes favoring the
experimental arm were related to publication rate. Studies presented orally or reporting a positive outcome in favor of the experimental arm
were more likely to be published (F= 0.018 and 0.014, respectively). Results were consistent in a multivariable logistic regression, with odds
ratio (OR) 2.51 [95% confidence interval (Cl), 1.25-5.03] for oral versus poster presentations and OR 2146 (5% Cl, 1.213-4.95) for trals
favoring versus not favoring the experimental arm. Kaplan- Meler curves revealed time to publication was shorter for oral presentations (log
rank test =0.013) and trials favoring the experimental arm, compared with all others (log rank = 0.007).

CONCLUSIONS: RCT s with signiticant results in favor of the experimental arm are more likely to be published and are published sooner.,
Publication bias in reproductive medicine is a fact.
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Statistical methods




Pooling the studies

= The most important thing when
combining studies iIs the magnitude and
direction of effect (effect size), not
statistical significance

= Are the earlier results similar or not?
homogeneity/heterogeneity

= Choosing the result (outcome) If duplicate
results?

sample size, follow-up length, mean of
results?
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Pooling the studies

Estimate the effect in each study

Effect size measures (categorical/continuous variables)

odds ratio, relative risk, differences in percentages
(absolute risk difference)

correlation coefficient (Pearson’s r etc.)
standardized mean difference
Unadjusted or adjusted effect

Sometimes it is only stated that the association was
studied, but results were non-significant (N.S.)?

first contact authors?

If no reply, exclude the studies or set the effect to zero?

Kelley K & Preacher KJ. On Effect Size. Psychological
Methods 2012; 17:137-52.
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Cohen’s d

s Standardized mean difference
= Also Hedges'’s g, Glass’s A

= (group A mean — group B mean) /
pooled standard deviation

pooled

Cohen's d = 2 =% \x(111)612+(ﬂ3)(5§
pooled

G —_—
O n, +1n,

X, -X L2 L2
Hedges's g = — 2 S = (n; —Dsi+(n, —Ds3
poole

n,+n,—2

S pooled
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= Different effect
measures can be
estimated from other
statistics!

*Rosenthal & Rubin.
Psychological Bulletin
1986:;99: 400-6.

*Borenstein ym. Introduction
to Meta-Analysis. Wiley, 2009.
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Effect size estimates

Small Moderate Large Very large

Cohen’s d 0.2 0.5 0.8 1.3
Pearson'sr 0.1 0.3 0.5 0.7
Odds Ratio 1.5 2.5 4 10
Difference in 7 18 30 45
percentage®

* Group difference in percentages, when percentages within 15-85%

Cohen. Psychol Bull 1992;112:155-9; Rosenthal. J Soc Serv Res 1996;21:37-59.
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Weighting studies

= Fixed effects method

Assumption is that there is one true effect size
and that all differences in observed effects are
due to sampling error

- In observational studies this is in practice
unlikely to be true

In practice, the weighting Is based on the sample
Size

Yi = 3o —I—_a'511?1j + _ﬂzfﬂzj + ... T 1
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Weighting studies

= Random effects method 4, = 6o + Bizs, + Boa + ... + 7 |

Effect is expected to vary between studies and both
between-study and within-studies variances are allowed

Weighting is based partly on standard error (sample
size), but If heterogeneous results, the weights differ less

If heterogeneity low: fixed effect = random effect

= Possible useful, but subjective methods?
Weighting with quality scores
Bayesian meta-analysis
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Heterogeneity

= Cochran’s Q

Based on the Chi-square test
Depends on number of studies

= Currently recommended to use a variation:
12 = (Q-df)/Q*100%
df = number of studies - 1

25% low, 50% moderate and 75% high heterogeneity

Interpretation: “what proportion of the total variation
across studies 1s beyond chance”

= If small number of studies both methods lack power

Cochran. Biometrics 1954;10:101-29; Higgins & Thompson. Stat
Med 2002;21:1539-58; loannidis et al. BMJ 2007;335:914-6.
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Meta-regression

= How study characteristics explain
heterogenelity in effect size measures?

= Continuous or categorical variables

« Variables are related to studies not to
Individuals
Proportion of men
Mean age of the sample
Country
Research methods (e.g. instruments)
Quality of research
Study collection period (or year of publication)
Patient groups
Length of the follow-up
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Meta-regression

» Statistical test for the effect of
background factor on heterogenelity (t- or
Z- test)

= Does not adjust the original result

= As an alternative to meta-regression Is to
examine the direct effect of covariate on
the effect

Then the research question is different and
the data is in a different format (e.g. the
effects are collected by gender or data on
effect of gender on outcome is collected)
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Koskinen J, Lohonen J, Koponen H, Isohanni M, Miettunen 1.
Prevalence of alcohol use disorders in schizophrenia — a systematic

review and meta-analysis.

Iadian [Rnge)]

Diagnostic sysem
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Outpatiants (0= 12) — 163 2.5-454
Low=ation
Marth America (=271 —— 17.2 [2.9-57.0]
Europa (=207 18,5 [2.4-47 1]
Male proportion
Lasas than 509% (n= 517 227 E.B—ET.D]
BORL oARE (n=3T17] 18.8 [2.5-54.8
hlonz than &% (n= 9] = 18.0 [1.9-51.4]
Mean age
Bezlowr 300 currant (n= 3] 7| a0 [1.1-2200]
Bk 200y lifatimea (n= 71 7 11.0 [1.5-22.12]
A0t 4oy, cumant (n= 71 101 [1.4-24.5)
A0 o 40y, lifatimea [ =251 = 2401 .3-57.10)
Criar 40y cumant (0= 5) = 109 [6.9-28.4]
Cnear 40ne lifatime (0= &) - 16.48 [2.5-47 1]
lliness duration
S [14-220
First epizoda, cumant (= 4] : !
First episode, lifatima (n=11] 168.7 [1.9-37.3]
Langtem, current n= 7] - 109 [1.4-24 5]
Long-tarm, litatima (n= 1901 21.5[2.4-54.4]

| I [ | | | | I |
0 ] 10 15 20 25 30 a5 40 45

ilean pravalkence [(25% confidencea intarval)

Acta Psychiatr Scand 2009; 120: 85-96.

p<0.001

p=0.01
(lifetime)
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“network meta-analysis”

= 10 explore a question which
has not been directly
iInvestigated in original studies

= E.g. combining studies with
different drugs compared to
placebo, so that the drugs are
actually compared to each other
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Meta-analysis of temperament traits in case-control

studies in different psychiatric disorders

Harm Avoidance

disorder (studies) effect size (estimated mean, 95% confidence interval) mean (median: range)
gchizophrenia (n=13)_ — 1.15(1.01:0.53,2.34)
major depression (n=23)_ — 1.64(1.52:0.51,3.50)
bipolar dizorder (n=9)_ — 0.71(0.84:0.12,1.54)
obszessive-compulzive d. (n=8§) - 1.55(1.38:0.89,2.37)
panic disorder (n=7 ) — 1.54(1.55:0.91.,2.07)
gocial phobia (n=4) m = 2.66(2.40:1.20,4.23)
anorexianervosa (n=9)4 —— - 0.63(0.78:0.45,1.30)
bulimia nervosa (n=9)- - 0.55(0.59:0.22.1.54)
alcoholuze dizorder (n=6) _—— 0.29(0.16:0.00,0.95)

i [ [ [ [ [ [ [ [ [ [ [ [ [
60 0204 06 08 101214 16 1858 2022 24 26 1.8

cases scoring higher

Miettunen & Raevuori. Compr Psychiatry 2012 65



Statistical software

B STATA

http://lwww .biostat.jhsph.edu/~fdominic/teaching/bio656/software/meta.analys
is.pdf  (Sterne ym. 2001)

B SPSS
http://mason.gmu.edu/~dwilsonb/ma.html

B SAS
http://mason.gmu.edu/~dwilsonb/ma.html

HR

http://cran.r-project.org/web/views/MetaAnalysis.ht
H Excel, MIX

http://mix-for-meta-analysis.info
B Comprehensive Meta-Analysis (CMA), Metawin, RevMan
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Other statistical methods

Meta-analyses of diagnostic tests and screens (Hasselblad &
Hedges. Psychol Bull 1995;117:167-78)

Bayesian meta-analysis (Berry. Clin Trials 2009;6:28-41,
Schmid. Eval Health Prof 2001;24:165-89; Sutton & Abrams.
Stat Meth Med Res 2001; 10: 277-303; Warn et al. Stat Med
2002; 21: 1601-23.

Meta-analysis of factor analyses (Becker. Psychol Med
1996;1:341-53)

Meta-analysis of structural equation modeling (Cheung &
Chan. Psychol Meth 2005;10:40.64)

Imputing missing data in meta-analyses of e.g. clinical trials
(Higgins et al. Clin Trials 2008;5:225-39)

etc.
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