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Randomized Controlled Trials

Cohort Studies

Case-Control Studies

Case Series, Case Reports

Editorials, Expert Opinion
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Bias due to confounding
Bias due to selection of participants

Bias in classification of interventions

Bias due to deviations from intended interventions

AMSTAR 2: a critical appraisal tool for systematic reviews that
include randomised or non-randomised studies of healthcare
interventions, or both

Beverley | Shea,"*? Barnaby C Reeves,* George Wells,>” Micere Thuku1,? Candyce Hamel,*
Julian Moran,® David Moher,'” Peter Tugwell1,2>” Vivian Welch,?” Elizabeth Kristjansson,®
David A Henry” 191!

Bias due to missing data
Bias in measuremen t of outcomes

Bias in selection of the reported result

o
2
=
3
&




7} . GRADE

2ALZO

S 33 Me 2410 Lol

L .

ALK
I

749)
C I Of TS BHAIE

—1
L

T

( )

<k

i

o0
_ )
<4 | |t
foil <0
oF | |&
5 | |K
o =)
olo H o]
N\ H o3
of | |ol <+
= AN i
o | % T _
X | |RD ) ~
<0 20 N
o |IZ 20 || W
= = o7 L
"o K ||
ol | |® 0 uo
T <M K <0
s ||w || 7]
> ™ 104 =
R0 | [0 1l 0
K- | [KF =] Kk
of | |7 B o || o
E = oY | &® E
od o] 2l 101

[} [ ) [} [ )




o

-0
gt

[
M

i

Hr 4o

i re

> 1O

)

o

10702 FE] S0 A
270 A1t= =7HE X

JEPEL

HiT
ojo

CoVID 19 ¥ -7} Of
SARS, |2 A A

RR: 1= S4ISHX| ko
M 0.75E2C} ZHAHL}

125 2 42=&H

27t A0, 274

BI|X| S



MAY 20

M| Ef2 4

02
IZI?'._

fo

71| 7= (better parameter estimates)

H 7l (assessment of outcomes in multiple domains)
DP?_P 2 O10j| CH S & A (moderator analysis)
23} (minimizing error and bias)

]

Al

of

Il

L—.J
1H 09t A g4 10
WWWWHE

k» m|>| |z Ot




AMSTAR 2.0



AMSTAR 2.0 vs. AMSTAR
Critical Appraisal tool for Sy

sternatic Review

R
2

?}(

* Shea et al., 2017 * Shea et al., 2007
. H|REEQ 01 Z + RCT B 7}
- 1671 =2 - 117 2

S X EYs

H M7tk 5 (critical domain )



Critical domains

* Protocol registered before commencement of the review (item 2)

* Adequacy of the literature search (item 4)

e Justification for excluding individual studies (item 7)

e Risk of bias from individual studies being included in the review (item 9)
e Appropriateness of meta-analytical methods (item 11)

* Consideration of risk of bias when interpreting the results of the review
(item 13)

* Assessment of presence and likely impact of publication bias (item 15)



Rating overall confidence in the results of the review
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Did the research questions and inclusion criteria for the review include the components of PICO?

FOR YES: Optional(recommended)
Population Timeframe for follow-up Yes
Intervention No

Comparator group

Outcome
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Did the report of the review contain an explicit statement that the review methods were
established prior to the conduct of the review and did the report justify any significant deviations

from the protocol?

For Partial Yes:
The authors state that they had a written
protocol or guide that included ALL the

following:

review question(s)

a search strategy
inclusion/exclusion criteria
a risk of bias assessment

For Yes:
As for partial yes, plus the protocol should be

registered and should also have specified:

a meta-analysis/synthesis plan, if Yes
appropriate, and Partial Yes
a plan for investigating causes of No

heterogeneity
justification for any deviations from

the protocol
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Did the review authors explain their selection of the study designs for inclusion in the review?

For Yes, the review should satisfy ONE of the following:
Explanation for including only RCTs YES
OR Explanation for including only NRSI NO
OR Explanation for including both RCTs and NRSI




Did the review authors use a comprehensive literature search strategy?

For Partial Yes (all the following):

searched at least 2 databases

(relevant to research question)

provided key word and/or search strategy
justified publication restrictions

(e. g. language)

For Yes, should also have (all the
following):

searched the reference lists /
bibliographies of included studies

searched trial/study registries Yes
included/consulted content experts Partial Yes
in the field No

where relevant, searched for grey

literature

conducted search within 24 months
of completion of the review
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Did the review authors perform study selection in duplicate?

For Yes, either ONE of the following:
at least two reviewers independently agreed on selection of eligible studies
and achieved consensus on which studies to include
OR two reviewers selected a sample of eligible studies and achieved good
agreement (at least 80 percent), with the remainder selected by one

reviewer.

Yes
NO
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Did the review authors provide a list of excluded studies and justify the exclusions?

For Partial Yes: For Yes, must also have:
provided a list of all potentially Justified the exclusion from Yes
relevant studies that were read the review of each potentially Partial Yes
in full-text form but excluded relevant study No
from the review




Selecting Studies
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Identification

Eligibility Screening

Included

Records identified through database
searching
(n=768)

EBSCO (n=66)
EMbase (n=203)
PsycINFO (n=65)
Pubmed (n=277)
KMbase (n=26)
RISS (n=88)

NDL (n=43)

Additional records identified
through other sources

Records after duplicates removed

(n=206)

A 4

Records screened
(n=562)

A 4

Records excluded

(n=535)
not target papulation
(n=91)
literature reviews (n=63)
not experimental studies
(n=84)
irrelevant outcomes or
not VR (n=297)

Full-text articles assessed
for eligibility
(n=27)

A 4

Studies included in
gualitative synthesis
(n=11)

Full-text articles excluded,
with reasons
(n=16)
not experimental studies

(n=5)

not enough results
resented (n=10)
literature reviews (n=1)

A 4

Studies included in
guantitative synthesis
(meta-analysis)
(n=11)




« =2/ X 0| 70|0| A0

2l 0] A4 Ak
» X BAF80% Ol A
H O | ) E%, X‘” 3X|—_Q_| %XH

e At OIpXI Ol 12 AE EXlEL

El_l_

H-H0| ALt FIt

St
=

=



AEF= 20010| 35FE

a Did the review authors perform data extraction in duplicate?

For Yes, either ONE of the following:
at least two reviewers achieved consensus on which data to extract from Yes
included studies No
OR two reviewers extracted data from a sample of eligible studies and

achieved good agreement (at least 80 percent), with the remainder

extracted by one reviewer
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a Did the review authors describe the included studies in adequate detail?

For Partial Yes (ALL the following): For Yes, should also have ALL the
following:

described populations described population in detail Yes
described interventions described intervention in Partial Yes
described comparators detail (including doses where No
described outcomes relevant)
described research designs described comparator in detail

(including doses where relevant)

described study’s setting

timeframe for follow-up
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s{e)Did the review authors report on the sources of funding for the studies included in the review?

For Yes
Must have reported on the sources of funding for individual studies included Yes
in the review. Note: Reporting that the reviewers looked for this information No
but it was not reported by study authors also qualifies
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Assessment

Did the review authors use a satisfactory technique for assessing the risk of bias (RoB) in

Individual studies that were included in the review?

RCTs
For Partial Yes, must have assessed RoB from

' For Yes, must also have assessed RoB from: Yes
unconcealed allocation, and allocation sequence that was not truly Partial Yes
lack of blinding of patients and assessors random, and No
when assessing outcomes (unnecessary selection of the reported result from Includes only
for objective outcomes such as all cause mortality) among multiple measurements or NRSI

analyses of a specified outcome

NRSI

For Partial Yes, must have assessed RoB: For Yes, must also have assessed RoB from: Yes

from confounding, and methods used to ascertain exposures and Partial Yes
from selection bias outcomes, and No
selection of the reported result from among Includes only
multiple measurements or analyses of a RCTs

specified outcome




Assess Risk of Bias
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If meta-analysis was performed did the review authors use appropriate methods for statistical

combination of results?

RCTs
For Yes: Yes
The authors justified combining the data in a meta-analysis No
AND they used an appropriate weighted technique to combine study results and No meta-analysis
adjusted for heterogeneity if present. conducted
AND investigated the causes of any heterogeneity
For NRSI
For Yes: Yes
The authors justified combining the data in a meta-analysis No
AND they used an appropriate weighted technique to combine study results, No meta-analysis
adjusting for heterogeneity if present conducted

AND they statistically combined effect estimates from NRSI that were adjusted
for confounding, rather than combining raw data, or justified combining raw data
when adjusted effect estimates were not available

AND they reported separate summary estimates for RCTs and NRSI separately
when both were included in the review




Effect size
d

0.30 (weak)
0.50 (medium)
0.80 (large)

(Cohen’s d, Hedges' g), & &It
7HO| A2 A (correlation coefficients)

Percentage of the experimental group
above the average of the control group

62%
69%
79%

| = (risk ratio,
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0.424

Forest plot

Gl ButAT|: FAZYO| A7|E R, Ykle BRI Yk(+/ )
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Study name Statistics for each study Std diff in means and 95% CI

Std diff Standard Variance Lower Upper Z-Value p-Value

in means error limit limit
Manera (2016) 0.037 0.095 0.009 -0.149 0.223 0.390 0.697 —il—
Lancioni(2015) 0.129 0.508 0.258 -0.867 1.124 0.253 0.800 )
Man(2011) 0.655 0.145 0.021 0.372 0.938 4.531 0.000 ——
Flynn(2003) 0.074 0.184 0.034 -0.286 0.435 0.404 0.686 i
Serino(2017) 0.329 0.171 0.029 -0.006 0.664 1.926 0.054 L
Hwang(2017) 0.443 0.131 0.017 0.187 0.700 3.387 0.001 ——
Schwenk(2016) 0.373 0.122 0.015 0.135 0.611 3.072 0.002 —i+—
Lee(2017) 0.448 0.118 0.014 0.217 0.678 3.809 0.000 ——
Burdea(2015) 0.214 0.108 0.012 0.003 0.425 1.987 0.047 —i—
Park(2016) 0.225 0.318 0.101 -0.398 0.849 0.709 0.479 =
Moley(2017) 0.042 0.225 0.050 -0.399 0.482 0.185 0.853 |

0.295 0.066 0.004 0.165 0.424 4.454 0.000 ‘
-1.00 -0.50 0.00 0.50 1.00

Favours A Favours B
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Dealing with Heterogeneity
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. ATMH, HAFO| W, SMEH(TT, PP) .
0 5 10 15
M2 MEHS|OF: 2 .
« 0|85 & 380lO0F: A7t st
» Subgroup analysis : St & EHZE 20t3 7| H| W
i Meta I’eg I‘eSSion Table 2  Effect Sizes by Subgroup According to Evaluation Levels, and Outcomes
Qutcomes Sub-outcomes k —95% (1 ES +95% (I SE p value
Level of Evidence MmcQ 5 0.14 0.42 0.70 0.14 .00
Dbserver 8 —0.30 0.11 0.52 0.21 .50
Self-reported 42 0.14 0.31 0.47 0.08 .00
Level of Evaluation Learning 43 0.22 0.38 0.55 0.08 .00
Reaction 12 —0.23 0.01 0.25 0.12 93
Domain of Learning Affective 25 0.25 0.50 0.74 0.12 .00
Cognitive 8 0.07 0.27 0.46 0.09 .00
Psychomotor 10 —0.15 0.17 0.49 0.16 .29

k = number of effect size; £5 = effect size; 5 = standard emor; MCO = multiple-choice questions.
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If meta-analysis was performed, did the review authors assess the potential impact of RoB in
individual studies on the results of the meta-analysis or other evidence synthesis?

For Yes:
included only low risk of bias RCTs 1 Yes
OR, if the pooled estimate was based on RCTs and/or NRSI at variable  No
RoB, the authors performed analyses to investigate possible impact of 1 No meta-analysis
RoB on summary estimates of effect. conducted




k] Did the review authors account for RoB in individual studies when interpreting/
discussing the results of the review?

For Yes:
included only low risk of bias RCTs 1 Yes
OR, if RCTs with moderate or high RoB, or NRSI were included the  No
review provided a discussion of the likely impact of RoB on the results




Pl Did the review authors provide a satisfactory explanation for, and discussion of, any
heterogeneity observed in the results of the review?

For Yes:
There was no significant heterogeneity in the results
OR if heterogeneity was present the authors performed an investigation of 1 Yes

sources of any heterogeneity in the results and discussed the impact of this 7 No

on the results of the review




If they performed quantitative synthesis did the review authors carry out an adequate
investigation of publication bias (small study bias) and discuss its likely impact on the
results of the review?

For Yes:
performed graphical or statistical tests for publication bias and discussed 1 Yes
the likelihood and magnitude of impact of publication bias 7 No

1 No meta-analysis
conducted
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(5] Did the review authors report any potential sources of conflict of interest, including any
funding they received for conducting the review?

For Yes:
The authors reported no competing interests OR 1 Yes
The authors described their funding sources and how they managed 7 No

potential conflicts of interest

https://www.youtube.com/watch?v=61dKq6RfmDlI
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* Medication adherence (Wihelmsen et al., 2019)
e 32 & 182 critically low, 15 2 low, 8= moderate, 6= high
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* “spine” or “spinal” in the title of the journal
* IF>2
* publications listed as a SR or meta-analysis
. 5|9

* prognostic factors, diagnostic criteria, therapy in nonoperative patients, and
therapy in postoperative patients
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Spine Journals from

Web of Science
(N=8)

v

Included Journals (n = 4)

* Eur Spine)

fExcluded Journals (n=4)

* No spine surgery SRs (n=1)
— Joint Bone Spine

* 2018 Impact factor <2 (n=3)
- Spinal Cord
- Clin Spine Surg

* J Neurosurg Spine

* Spine
* Spinel

!

(N=72)

2018 Systematic Reviews

\ - J Spinal Cord Med

\

J

* Prognosis (n=10)
* Diagnosis (n=5)
* Non-surgical (n=23)

Excluded abstract/title (n = 44)

Eur Spine J
(N =13)

—
* Notan SR (n=6
| % (n=6)
2018 Systematic Reviews included
(n=28)
J Neurosurg Spine Spine Spine )
(n=1) (n=9) (n=5)

Figure |. Study selection. Abbreviaton: SR, systematic review.
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49.5% 49.7%
’ 43.8%
| 39.1% 38.3%
7
| ?
| é
| %

m Al (n=16 domains)

57.3% 58.3% 55.6%

B Non-critical (n=9 domains )

28.6%

7 I
n

54.3%

29.5%

@ACritical (n=7 domains)

68.0%

63.9%

All Journals Eur Spine J J Neurosurg Spine
(n=28 SRs) (n=13 SRs) (n=15SR)
JIF=2513 JIF=2998

Jif = journal impact factor

Spine
{n =9 SRs)
JIF=2.903

Spine )
(n=55SRs)
JIF=3.196

Figure 2. Mean percentage of AMSTAR 2 domain items satisfying the AMSTAR 2 criteria by journal.

Abbreviations: JIF, journal impact factor; SR, systematic review.

Table 3. Confidence in the Results of the Systematic Review.

High, Moderate, Low, Critically

n (%) n (%) n (%) Low, n (%)
Overall 0(00) 0(00 2(7.1) 26(929)
European Spine Joumnal 000 00 1(7.7) 12(923)
Joumnal of Neurosurgery Spine 0 (0.0) 0 (0.0) 0 (0.0) | {100.0)
Spine 000 0(0 0(00) 9(100.0)
Spine Journal 0(0.0) 0(0.0) 1(200) 4(B0.0)




itemn 4 02.9%
item 16 92.9%
[tem 1 89.3%

item 10 67.0%
itemn 5 60,
item 8 50.0%
item 9 50.0%
item 13 50.0%
item 14 A6.4% B MNon-critical domain
item b 4L9% B Critical domain
item 11 40,0%
item 3 39.3%
item 12 & 0.0%
itern 2 179%
itemn 7 17.9%

item 13 14.3%
| 1 | | || |
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Figure 3. Percentage of systematic reviews satisfying the AMSTAR 2
criteria by domain item number.
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