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Wednesday

Overview of SRs
and MAs

PROSPERO and

PRISMA

Defining the
review question

CURRICULUM

Thursday

Searching for
records and
studies

Screening
records for
inclusion

Extracting and
organizing data

Summarizing
data and meta-
analysis

Evaluating
bias

In person,
Week of Dec 1

Review and practice defining the review
question and PICOS criteria to be used
Practice searching for records and
screening returned studies
Review of evaluating bias
Practice extracting data

Sensitivity analyses & stratified analyses
Understanding SRMA limitations
Interpreting and reporting results

Reviewing special types of SRs and MAs
Final chance for Q&A from the course




7. Updating or re-analysis of data

6. Reporting and dissemination

5. Data analysis and synthesis (meta-analysis)

4. Data extraction, coding, and critical appraisal

3. Screening potentially eligible studies

2. Searching the literature

1. Problem formulation




HOW TO ACCESS FULL TEXT )

Sometimes it can be very difficult to access articles behind a paywall. Options?

1. Look on Google Scholar, ResearchGate.net, and Academia.edu

2. Check https://ost.io
3. Try this tool: https://libguides.umflint.edu/openaccess
4. Try a request site, like subreddit r/scholar
5. Contact the author(s) and ask for a copy
6. See if there is a pre-print of the article (but note if this is what you use) é
i
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https://osf.io/
https://libguides.umflint.edu/openaccess

Dr Lisa Nivison-Smith
i @LNivisonSmith
1. @SciHubUpdated

Online library created from downloading papers through institute logins
to Scihub's own server.

@rros

m Claims to have 99% all papers

> Cons

m questionable legality

m blocked in some countries
= no papers added since 2021

2:26 PM - Oct 5, 2022

Dr Lisa Nivison-Smith
L1 @LNivisonSmith
2. @unpaywall

A browser extension which finds paper PDFs legally by searching various
online repositories

Mrros

m Legdal
m Extension automatically searches for paper in your browser

»Cons
m Only on Firefox and chrome desktop browsers

2:26 PM - Oct 5, 2022

Dr Lisa Nivison-Smith
i @LNivisonSmith

3. Open Access Button

Similar to Unpaywall but if it canot find a PDF, the tool offers to email the

authors to ask for the paper

Mrros

m Legal
s More chance to find paper by asking authors

> Cons

m Need to press button everytime to search for a paper

2:26 PM - Oct 5, 2022

#)

)

Dr Lisa Nivison-Smith @ NivisonSmith - Oct 5, 2022
4. @PaperPandaHQ

A Chrome extension that finds the DOI of the paper from the current
webpage, then searches for it from various repositories

Brros

® Can set search to include your institution's library

> Cons
= Not clear if all databases searched are legal

Q2 123 Q 301 ihi

Dr Lisa Nivison-Smith @ NivisonSmith - Oct 5, 2022
5. 12ftladder

Finds the cached, unpaywalled version of a site seen by Google search

Brros

= No extension needed, just add 12ft.io before URL of a paywalled page

> Cons
® Mostly for news sites
® Has been disabled for some sites




EXTRACTING DATA )

Develop a structured data extraction format

* List the specific information needed « Assign report identifiers for each
for the review (aligned with a priori report linked to a study (and include
plans described in the protocol) reference to the relevant unique

: : study ID

 Decide how to handle data extraction, y D)
including organization, storage, and « For example, 01.02 refers to the
access second report in the first study

« Assign unique study identifiers * Pilot test your format by testing if two
(number or label) separate coders extract the same

data from the same study, and if not,
attempt to resolve the discrepancies




TYPES OF DATA TO EXTRACT

Full citation including:

Author(s) in order of appearance
Title

Source

Year of publication

DO, if available

Type of publication

Registry identifier, if available

Study design:

Number of sites involved

Types of sites

Locations (countries)

Types of locations (rural, urban, etc.)
Number of groups/cohorts
Comparison or control involved?
How groups were formed

Number/timing of waves

5
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TYPES OF DATA TO EXTRACT

Data collection:

Name and source of measure
(citations)

Results of reliability and validity
testing

Are measures continuous or
dichotomous?

Are high scores negative or positive
events?

Timing of assessments

Data sources (self-reported, caregiver,
administrative records, etc.)

Methods for data collection:

Who collected data? (researchers,
providers, self-reported, etc.)

Double-blinded? (Were the researchers
blinded to group status?)

How were data collected? (phone call,
surveys, in-person meetings, etc.)

5
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TYPES OF DATA TO EXTRACT

Participants:
« Demographic data
« Age (range, mean, sd)
 Gender (#/%)
* Region/country
e Socioeconomic status
« Other relevant status
* Health status
* Mental health status

Sample size/composition:

Number potentially eligible
Confirmed eligible
Included in the study
Completed follow-up

Included in reporting

5
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TYPES OF DATA TO EXTRACT

Intervention information:

Duration (in weeks, months;
minimum, maximum, mean, sd)

Hours of direct contact
Frequency of contact
Collateral contacts
Types of services

Service provider characteristics

Study results (especially required for MA):

Effect size calculations

Association or difference in proportions
or means

Variance

Number (n) for each group, for each
measure, for each data point

5
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DEVELOPING
FIGURE 1

Template is provided by PRISMA 2020

https://www.prisma-
statement.org/prisma-2020-flow-diagram

(and a modified template is provided for
this course, on the course website)

We will review each section and discuss

SYSTEMATIC REVIEWS & META-ANALYSES FACENTE

PRISMA Flow Diagram Template

IDENTIFY SOURCES
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FINALIZE ELIGIBLE SOURCES

FINALIZE INCLUDED SOURCES

Database Name Database Name Hand searching for

Date Range Date Range Gr(e:f i_:teran;re additional records
(n=__) (n=__) (n= )

l | l |

Sources remaining after removing duplicates [n= )

Sources excluded (n=__)

Reasenl({n=__)
Reason2 (n=__)
Reasen3 (n=__)
Reasond (n=__)
Reasond (n=__)

Sources remaining for screen of full-text (n=

Sources excluded (n=__)

Reasonl(n=__)
Reasen2 (n=__)
Reason3 (n=__)
Reasond (n=__)
Reasonb (n=__)
Reasond (n=__)

Sources included in systematic review (n=

Sources excluded (n=__)

Reasonl(n=__)
Reason2(n=__)
Reason3 (n=__)
Reason4 (n=__)
Reasond (n=__)

Sources included in meta-analysis (n= )

CENSULTING
[ ]
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https://www.prisma-statement.org/prisma-2020-flow-diagram
https://www.prisma-statement.org/prisma-2020-flow-diagram

SCREENING
RECORDS

https://pubmed.ncbi.nlm.nih.gov/34070714/

Records identified through

experts and other sources

(n=32)

Records screened (titles

& abstracts)

Full-text articles assessed for

eligibility

(n=58)

Studies assessed for risk of bias

and included in the review

(n=11)

Records identified through

database searching

(n=12854)

Duplicate records excluded
(134)

Studies excluded (1,694)

No assessment of T2DM
Partidpants with T2DM excluded
Study published before 1997
Used secondary data

Records not relevant to study

Full-text articles excluded with reasons (47):
Secondary data, N=4

Data reported in another study, N=2
Cannot calculate T2ZDM estimates, N=15
Did not meet inclusion criteria (secondary
data/pre-1997/random glucose/selection
bias), N=10

Population unsuitable to calculate, T2DM

prevalence, N=16

5
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SCREENING
RECORDS

https://pubmed.ncbi.nlm.nih.gov/36814335/

1995

titles for screening

794 excluded

Duplicates

1201
unique titles

680
abstracts

521 excluded

333 not in South Africa
18 not human participants
95 not a research article
75 not TB-related

168
full texts

512 excluded

" & & ® & ®

72 not in South Africa

10 not human participants

146 not a research article

27 not TB-related

209 mortality not an endpoint/ defined outcome

15 no TB population mortality

33 study design not clinical cohort, cross-sectional or case
comparison

24
full texts for data
extraction

144 excluded

11 not in South Africa

5 not a research article

22 not TB-related

20 mortality not an endpoint/ defined outcome
32 no TB population mortality

6 narrow sampling

4 comparisons between non-equivalent groups
7 relevant statistics not reported

& mortality grouped with other poor outcomes
31 routine programmatic data




DEVELOPING FIGURE 1:

IDENTIFICATION ’>

S~/

Database Name Database Name Hand searching for

Date Range Date Range Grﬁf i_:tera h;m additional records

n=__) (n=___) (n=__J

l l l l

Sources remaining after removing duplicates (n= )
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"Consider, if feasible to do so, reporting the number of records identifed from each database or register searched (rather than the
total number across all databasesiegisters)

*If automation tools were used, indicate how many records were excluded by a human and how many were excluded by
automation tocls.
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DEVELOPING FIGURE 1:

SCREENING ’>

S~/

Sources excluded (n=__ )

Reasonl (n=__ )
Reason2 (n=__)
Reason3 (n=__)
Reasond (n=__ )
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Sources remaining for screen of full-text (n= )
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DEVELOPING FIGURE 1:

INCLUDED ’>

S~/

Sources excluded (n=__)

Reasonl (n=
Reason2 (n=
Reasond (n=
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Sources included in systematic review(n=__ ]
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DEVELOPING FIGURE 1:
META-ANALYZED (IF APPLICABLE)

Sources excluded (n= __ )
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Sources included in meta-analysis [n= ]
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EXAMPLES OF
FIGURE 1

Abdelatif N, Peer N, Manda SO. National prevalence of coronary heart
disease and stroke in South Africa from 1990-2017: a systematic
review and meta-analysis. Cardiovasc J Afr. 2021 May-Jun
23;32(3):156-160. doi: 10.5830/CVJA-2020-045. Epub 2021 Mar 26.
PMID: 33769427; PMCID: PMC8756070.

searching

Identification

Records identified Additional records
through database Identified through

other sources

(n =2 959) (n = 20)

Records after duplicates removed
(n = 2 466)

Screening

Eligibility

Included

Records screened Records excluded
(n = 2 466) (n =2343)

Full-text articles
excluded, with
reasons (n = 111)

Studies did not
Full-text articles report incidence or
assessed for prevalence of stroke/
eligibility CHD
(n=123) Full-text articles not
found

Studies included
only populations that
had stroke/CHD

Studies included
in quantitative
synthesis
(meta-analysis)
(n=12)

Fig. 1. Study-selection process using the PRISMA flow

diagram.

- —




c Records Records identified through databases (n=1,319)
2 identified PubMed (n=281)
g through manual Embase (n=601)
E search Web of Science (n=397)
EXAMPLE S o F E (1=34) CINAHL (n=40)
FIGURE 1 Dbl
y
- Records screened on title and abstract
'E (n=924)
2 Records excluded (n=857)
% Unrelated disease (n=504)
> Migrants or veterans (n=224)
: Unrelated outcome/measures (n=129)
2 Full-text records assessed for eligibility
- (n=67) Full-text articles excluded (n=42)
o No hypertension data reported (n=13)
% Reports duplicated data (n=13)
2 ”| No random/community sample (n=7)
B : Unrelated population (n=7)
2 Studies eligible Poster (n=2)
Meiqgari L, Essink D, Wright P, Scheele F. Prevalence of w (n=25)
Hypertension in Vietnam: A Systematic Review and Meta- -
Analysis. Asia Pac J Public Health. 2019 Mar;31(2):101- o WMMW(FIS)MW:
0
112. doi: 10.1177/1010539518824810. Epub 2019 Jan < : Response rate (n=10)
24 PMID: 30678477: PMCID: PMC6463272. > Studies included after quality assessment Hypertension definition (n=4)
5 (n=10) Measurement procedures (n=1)




FIGURE 1

Linh Tran NQ, Cam Hong Le HT, Pham CT, Nguyen
XH, Tran ND, Thi Tran TH, Nghiem S, Ly Luong TM,
Bui V, Nguyen-Huy T, Doan VQ, Dang KA, Thuong Do
TH, Thi Ngo HK, Nguyen TV, Nguyen NH, Do MC, Ton
TN, Thu Dang TA, Nguyen K, Tran XB, Thai P, Phung
D. Climate change and human health in Vietnam: a

systematic review and additional analyses on current

impacts, future risk, and adaptation. Lancet Reg

Health West Pac. 2023 Nov 15;40:100943. doi:
10.1016/j.lanwpc.2023.100943. PMID: 38116497;
PMCID: PMC10730327.

EXAMPLES OF

Screening Identification

Included

Studies from databases: n = 3781
Pubmed (n = 1062)
Web of Science (n=1517)
Embase (n = 1007)
CINAHL (n=195)

|

Studies screened (n = 2065)

|
Studies sought for retrieval (n = 158)

|

Studies assessed for eligibility (n =
155)

Studies from
hand searching
of reference
lists (n=2)

}

Studies included in the review
(n=111)

v

Identification of studies in English

References removed (n = 1716)

Duplicates identified by
Covidence (n = 1716)
Duplicates identified manually
(@=0)

Studies excluded (n = 1907)

Studies not retneved (n = 3)

Studies excluded (n = 46)
Wrong setting (n = 3)
Wrong outcomes (n = 21)
Wrong exposure (n = 10)
Wrong study design (n=8)
Conference abstracts (n=4)

Identification of studies in Vietnamese

Studies from databases: n = 44
Google scholar (n =30)
letnamese Journals (n =12)
Citation searching (n = 02)

\
v

Studies screened (n = 39)

Studies sought for retrieval (n = 37)
}

Studies assessed for eligbility (n =
34)

Y

Studies included in the review
(n=16)

l

Total studies included in review (n = 127)

References removed (n = 5)
Duplicates identified
manually (n =5 )
Duplicates identified by
Covidence (n=0)

» Studies excluded (n = 2)

» Studies not retrieved (n = 3)

. Studies excluded (n = 18)
Wrong study design (n = 6)
Wrong outcomes (n = 5)
Wrong exposure (n=7)



7. Updating or re-analysis of data

6. Reporting and dissemination

5. Data analysis and synthesis (meta-analysis)

4. Data extraction, coding, and critical appraisal

3. Screening potentially eligible studies

2. Searching the literature

1. Problem formulation




META-ANALYSIS IS ATWO-STEP
PROCESS

1. Calculate a summary statistic for each study to be included

 This ensures having an equivalent measure to describe the observed
effect across studies

2. Calculate a weighted average of the intervention effects estimated in
individual studies to arrive at a combined summary statistic

sum of(estimate X weight) X ¥V.W.

veighted average = ——8¥X M = e
sum of weights LW

https://training.cochrane.org/handbook/current/chapter-10



* A meta-analysis is typically illustrated
through the use of a forest plot

« Aforest plot displays effect estimates and
confidence intervals for both individual
studies and the meta-analysis

https://training.cochrane.org/handbook/current/chapter-10
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8901150/



https://training.cochrane.org/handbook/current/chapter-10
https://training.cochrane.org/handbook/current/chapter-10
https://training.cochrane.org/handbook/current/chapter-10

FOREST PLOT

FReves: Inrventons tor promoing amdche alam ownarship and Lincion
Companson: 1 Smdake alem promolon versus contra
Ouoome. 1 Fnal omcks alarm ownarship

Sudy o subgroup Inercanion Convd Ocdds Rato
nM n'MN J : M-M Random 95% Cl

Barone 1088 1E5[0.29, 11.20]
Clamp 1962 1270 1.00, 10024 )
Davis 1687 1.27[080, 1.7% ]
1.080[0.57, 187)
oea[0.3, 193]
1.3 [0.44 4.23])
140082, 270)
0.%[0.2¢, 1.28)
10112 ‘ 187[0.22, 1238)
TR £14[0.5, 40.50)

Total (95% CI) 1436 1393 1.21[0.89,1.64)
Totl svenis: 1178 (Iinervanton), 1110 (Conral)

Hetwogenaly: Tad « 0,08, Chit « 11,95, di « @ (P =« 0.23; @ 29%

Toct o overall eflect T = 1,20 (P = 0.2%

https://training.cochrane.org/handbook/current/chapter-10
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https://www.youtube.com/watch?v=gD9r3tAZK60
https://www.youtube.com/watch?v=gD9r3tAZK60
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* What to do about heterogeneity
 Clinical diversity
* Methodological diversity
« Statistical heterogeneity
* Some or all of these

* Missing data may introduce bias
« Missing outcomes (selective reporting bias)
* Missing individuals (selection bias)
« Missing studies (publication bias)
* More...

https://training.cochrane.org/handbook/current/chapter-10






. Ensure all studies are the same study type
. Be aware of publication bias, which will affect your findings (more

tomorrow)

. Be aware of missing data from individual studies
. MA based on means are only appropriate for data that are ~normally

distributed

 Check whether data are skewed

« Transform data if needed

* Don't mix log-transformed and untransformed data

. Are you comparing apples and oranges? Or apples and...chickens?

https://training.cochrane.org/handbook/current/chapter-10



Evaluating Risk of Bias

Bias is a “systematic error or deviation from the truth” and can stem
9 from a variety of issues, including reporting bias, evidence
selection bias, or publication bias.

g Within systematic review, bias can be introduced from individual
studies or the portfolio of studies included

3 Bias is not always an indicator of poor study quality, in fact bias can
- be introduced in well-conducted studies.

125
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EVALUATING RISK OF BIAS



http://www.riskofbias.info/

Box 2. The RoB 2 tool (part 1): Preliminary considerations

Study design
L] Individually-randomized parallel-group trial
[] Cluster-randomized parallel-group trial

L] Individually randomized cross-over (or other matched) trial

For the purposes of this assessment, the interventions being compared are defined as

: Experimental: Comparator:

Specify which outcome is being assessed for risk of bias

Specify the numerical result being assessed. In case of multiple
alternative analyses being presented, specify the numeric result
(e.g. RR=1.52 (95% Cl 0.83 to 2.77) and/or a reference (e.g. to
a table, figure or paragraph) that uniquely defines the result
being assessed.







Box 4. The RoB 2 tool (part 2): Risk of bias arising from the randomization process

Signalling questions

Elaboration

Response options

1.1 Was the allocation
sequence random?

Answer ‘Yes’' if a random component was used in the sequence generation process. Examples include computer-generated
random numbers; reference to a random number table; coin tossing; shuffling cards or envelopes; throwing dice; or drawing lots.
Minimization is generally implemented with a random element (at least when the scores are equal), so an allocation sequence
that is generated using minimization should generally be considered to be random.

Answer ‘No’ if no random element was used in generating the allocation sequence or the sequence is predictable. Examples
include alternation; methods based on dates (of birth or admission); patient record numbers; allocation decisions made by
clinicians or participants; allocation based on the availability of the intervention; or any other systematic or haphazard method.

Answer ‘No information’ if the only information about randomization methods is a statement that the study is randomized.

In some situations a judgement may be made to answer ‘Probably no’ or ‘Probably yes’. For example, , in the context of a large
trial run by an experienced clinical trials unit, absence of specific information about generation of the randomization sequence, in
a paper published in a journal with rigorously enforced word count limits, is likely to result in a response of ‘Probably yes’ rather
than ‘No information’. Alternatively, if other (contemporary) trials by the same investigator team have clearly used non-random
sequences, it might be reasonable to assume that the current study was done using similar methods.

Y/PY/PN/N/NI

1.2 Was the allocation
sequence concealed
until participants were
enrolled and assigned to
interventions?

Answer ‘Yes' if the trial used any form of remote or centrally administered method to allocate interventions to participants,
where the process of allocation is controlled by an external unit or organization, independent of the enrolment personnel (e.g.
independent central pharmacy, telephone or internet-based randomization service providers).

Answer ‘Yes' if envelopes or drug containers were used appropriately. Envelopes should be opague, sequentially numbered,
sealed with a tamper-proof seal and opened only after the envelope has been irreversibly assigned to the participant. Drug
containers should be sequentially numbered and of identical appearance, and dispensed or administered only after they have
been irreversibly assigned to the participant. This level of detail is rarely provided in reports, and a judgement may be required to
justify an answer of ‘Probably yes’ or ‘Probably no’.

Answer ‘No’ if there is reason to suspect that the enrolling investigator or the participant had knowledge of the forthcoming
allocation.

Y/PY/PN/N/NI

1.3 Did baseline

UITTETETILES DELWECT]

Note that differences that are compatible with chance do not lead to a risk of bias. A small number of differences identified as

‘stati 0 ignificant’ at the conventional 0.05 threshold shoulg Jallv be considered to be compatible with chance

Y/PY/PN/N/NI

https://www.riskofbias.info/welcome/rob-2-0-tool/current-version-of-rob-2




Figure 1. Algorithm for suggested judgement of risk of bias arising from the randomization process.

1.1 Allocation Y/PY/NI 1.3 Baseline N/PN/NI _
. imbalances suggest Low risk

sequence random?
q a problem?

1.2 Allocation 1.3 Baseline
sequence imbalances suggest
concealed? a problem? N/PN/NI

High risk

1. Low risk

2. Some concerns
3. High risk



Robvis tool for displaying assessments of risk for bias
Tool creates publication quality traffic light plots and

weighted bar plots

Risk of bias domains

® ®© ®
® ®© O
® © O
® 0 &
O ® &
® © &
© 60 @
© ® @
® 0 &

Domains:

D1: Bias due to randomisation.

D2: Bias due to deviations from intended intervention.
Da3: Bias due to missing data.

D4: Bias due to outcome measurement.

D5: Bias due to selection of reported result.

K N N HONON N N 1
M NONON N NON N I

Bias arising from the randomization process

Bias due to deviations from intended interventions
Bias due to missing outcome data

Bias in measurement of the outcome

Bias in selection of the reported result

Overall risk of bias

50% 75% 100%

. Low risk of bias

Some concerns . High risk of bias
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One key factor that may affect the conclusions reached by many such reviews is the
hidden elephant of publication bias. In this issue of Anesthesia & Analgesia, Hedin et
al' provide an assessment of the extent to which systematic reviews and meta-
analyses reported in major anesthesia journals include evaluations of publication

WIEtMDescribing publication bias as the tendency to publish “only results that are
statistically or clinically significant,” they found that, among 207 systematic reviews

meeting inclusion criteria, only 114 (55%) discussed it and 89 (43%) evaluated it.

Furthermore, they found that only 68 (33%) of the reviews reported following the
Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA)
guidelines (a number that may be artificially low as an estimate of the proportion
following reporting guidelines in these studies, given that guidelines other than
PRISMA were predominant before 2009), which clearly recommend the assessment of
publication bias as a means for avoiding situations in which “[t]he absence of
information from some studies may pose a serious threat to the validity of a review.”?

Publication bias
is also known as
non-reporting
bias.

Can lead to
overestimation
of the true effect
size



Precision of
estimate of
treatmant
effect

Favor Intervention  Favor Control
Cutcome Measure

Funnel plot asymmetry



Symmetrical plot in the
absence of reporting bias
(open circles indicate
smaller studies showing no
statistically significant
results)

Asymmetrical plot in the
presence of reporting
bias (smaller studies
showing no statistically
significant results are
missing)

Asymmetrical plot in the
presence of bias due to
methodologically

flawed smaller studies (open
circles indicate small studies
using few methodological
safeguards, whose results are
biased toward larger effects)



[
8]
=
w
=
@
o
C
&

Funnel plot of awareness

0 02 04 06 08 1

Proportion

Standard Error

Funnel plot of willingness
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and willingness
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