)()bT&D 9599 90 W2 S [1ZY Olf)l’

S badllgl w5
S 39 gmoi! (a5 'S
02 (S 3 poks oA HLudte

BeigieO@gmail.com



s 4 50l Sl et Do) g0 4 DM Al Stal 5 gy 1 iad ) Olalllas

Experiment, case control, cohort, clinical trail, survey °
ad 5l Clallas SledMbl o 5 LS 5 i 50 Ol
Review, Systematic review, Meta analysis, °

00l llae o



T Lopd g (el o 2L



(i) bt &S Johod b 5 GUT) gl o oo 5 assly Jlrla 550 @

Leobon DL uns

o Al as s 0L 95 g Olallas



GTlo g 480 JLolw yg 00

critical ) alole  w,p 1) ool 4Bl le wew g 00903 gxiws(SeNSitive search)

Ll (@appraisal

-’ﬁ*zg;‘(’\’”‘”*:’u?:"‘“g}éj‘b‘ﬁoﬁuﬁ‘ﬁwb‘fﬁw‘tﬁwfbéw.
Iy 4Bl ksl g0 s sdal Cowds SEMLI Ll o aw 45 ol (5,b0 sled g 2 pdbTlo ©

L c«\.l R CJY‘}M w9 Ll alyl Olacas L QSJ; il 9 8D e S J

A Al g



V| DU 23

Lo )Ll (5,59 4
Jlastle (55

Lo U5 (559



o LS 59 p0 axtla i y23
S e ua ‘
Sgdae Jg (g GBI g 03l))y8 Julodi g o 390 |y SleMbl Lasle g aiSes

Andes )8 dalllas 5y90 1y Lol (glo 05lis b pitss dlal dodn 45 S Lot ol (¢] adlllao —

9 Jlod g 4355 ((650] men b s (pomnio g 0l iy olpe (b jd 4wl Sk oURS —
ALSe A8l s (IS ftw g (6 S oS

.



David Sackett;

.s)\;u.ab'-tjg:y&ﬁ axdlas L= L 93 @LGQJJSL;KJ“J;WASJKSLS\ o515 : Review ¢
Mb@béjm rbu‘uju\;jjb&.]aﬂwj}' suLaJ.’QJJ.:c\SLSJJJA :Narrative R. *
LS o mwop b b ge 3550 03 25 50 s plad &S (g5 0 :systematic reviews or overview °

it Dbl g3 g il 5 Vb ol L 5 e plsS S,

P 355l S e s addlae i S 055 S g el bl i) ik @



(systematic reviews)swopllad (5 49 30 wlailiao O glas
L

(review articles OR narrative reviews)s yg yo w0

o] °J"‘L"‘*?.95 <\.Q.J.w u»l.w‘ 29 Coans .L.ofal.h: 44,1.‘9‘ Ol s L5)9] OS> (£)9 )0 Y s 3 ¢

y depllss (55950 Slalllan (glys 0ai 15 (gblse 5l S g 5 Cons Salodd 3 (o 550
54145

/ VW S il

(5] Glrbs p feiidie Ygere g AllASS s cudu |y ybliad joy0 &S5 Aitudy ol
2 &S bk o SYEe o ole sl yislen o ouid &l cladllie (gouSs dadsl LU
Sloduwy ol 4 oS Hliel b &Moee b lndoli g



GTlo g 480 JLolw yg 00

Systematic reviews




1890 Wil |2

SleMb! Oyl @

(057 303 o= 05 1S g) Conods Slallas ©
Sladllas ouslS 53 5 g 50 LSS ©
awlo w9 Oboy Oald Cws 51 @

oY e 5 5SS Slallas @

Aol ol e SJb glalanaly e @
s il el



Specific types of study

Did investigator
assign exposures?

Yes Mo

Experimental study Observational study
| |
Random allocation? Comparison group?

Yes Mo Yes Mo
N Analytical Descriptive
on-
Randomised\ { randomised study study
controlled controlled
trial P
trial Direction?
Exposure —# Outcome Exposure and
outcoame at
the same time
Exposure #— Qutcome
Case- Cross-
Cs?_zgrt control sectional
¥ study study
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The Hierarchy of Evidence

Systematic reviews & meta-analyses
Randomised controlled trials

Cohort studies

Case-control studies

Cross sectional surveys

Case reports

Expert opinion
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Question components : PICO

e What types of
e What types of
e What types of

e What types of

Participants?
Interventions?
Comparisons?

Outcomes?
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What is critical appraisal?

* Critical appraisal is the assessment of evidence by
systematically reviewing its relevance, validity and results to
specific situations.

Chambers, R. (1998).

5 OY¥lae a0 gl o A gy Critical Appraisals Skills Programm (CASP)
(ilide caal o A Jald) ol e &S b )

https://casp-uk.net/casp-tools-checklists/
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https://casp-uk.net/casp-tools-checklists/
https://casp-uk.net/casp-tools-checklists/
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Three questions

« Valid?
Is the methodology appropriate to answer the question.
Is it carried out in a sound way, eliminating bias and confounding?

 Reliable?
Are the results real or because of chance?

* Applicable?
Will the results help locally?
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AMSTAR Scoring

AMSTAR Question YES NO Can’t Say Not applicable

“A priori” design provided

Duplicate study selection and data extraction

Comprehensive literature search

Publication status as an inclusion criterion

List of studies (included and excluded) provided

Characteristics of the included studies provided

Quality assessment

Quality used appropriately

Methods used to combine appropriate

Publication bias assessed

Conflict of interest stated

Development of AMSTAR: a measurement tool to assess the

methodological quality of systematic reviews

Beverley ] Shea*1?, Jeremy M Grimshaw2, George A Wells3, Maarten Boers'4, BMC Medical Research Methodology 2007, 7:10  doi:10.1186/147 1-2288-7-10
Neil Andersson?, Candyce Hamel3, Ashley C Porter5, Peter Tugwell2, '
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e RCT; yes/no

e Double blinded

e Follow up excess up 2 years for cohort studies
e Population group; adults or children



Canl SLENDY 3393 gz lid Ao 3 > & yo T
J Eval Clin Pract. 2007 Dec;13(6):920-9.

AIM AND OBJECTIVE: To evaluate the validity of study outcomes of published papers
that report the effects of clinical pathways (CP).

Using a quality-scoring assessment tool, 33% of the papers were classified as of good
quality, whereas 67% were classified as of low quality. Of the studies, 10.4%
controlled for confounding by matching and 59.1% adopted parametric statistical
tests without testing variables on normal distribution. Differences in outcomes were
not always statistically tested.

CONCLUSION: Readers should be cautious when interpreting the results of clinical
pathway evaluation studies because of the confounding factors and sources of
contamination affecting the evidence-based validity of the outcomes.
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Effect sizes

« The general form for continuous measures Is

ES=Xr-Xc
SD

* For dichotomous outcomes (e.g. treatment success or failure)

— The usual indices of ES are the odds ratio (OR) for case-control studies;
and the relative risk (RR) for RCTs and cohort studies.




Effect sizes

 There are three different ways for calculating effect size
INn continues measures.

1. Cohen’s d=M.-M./sigma (population SD)
2. Glass ‘s delta=Mc-M/SD control group
3. Hedges'g=Mg-M./SD (sample SD)
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Converting Among Effect Sizes

- aua
Effect Size and Precision
Converting from the log odds ratio to d
Binary data Continuous data Correlational data E(}nuerﬁng from d to the |:jg odds ratio
l l Converting from rto d
l Converting from d to r
—>
¢ Standardized
Log odds rafio Mean Difference Fisher's z

(Cohen'sd)

i

Bias-corrected
Standardized
Mean Difference

(Hedges’ g)

Figure 7.1 Converting among effect sizes.




Converting Among Effect Sizes

) V'3 3
d = LogOddsRario = m Vi = ViogoddsRatio i
. T . I |
LogOddsRatio = d—=, Viogoddsratio = Va—.
"'l.- _1 _1
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M ns ) - . a-Vy
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Publication bias

* The exclusion of negative studies due to un-submitting
and un-publishing, leads to biased results and will
overestimate the overall effect size.

* There are many methods for checking for publication bias

— Perhaps the most widely used method for determining if
publication bias may be operating is to draw a funnel plot.



Funnel plot
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Is there evidence of bias?

Gl sasa G bl sl b QL) ) 58 Gaad s Casl (R0 (48 lasad e
1. Begg and Mazumdar’s rank correlation test

2. Egger’s regression

« This test reports the rank correlation (Kendall's tau) between the
standardized effect size and the variances (or standard errors) of these
effects.

« They also note that the test has low power unless there is severe bias, and
S0 a nhon-significant tau should not be taken as proof that bias Is
absent.



Egger’s regression

 Like the rank correlation test, is intended to quantify the bias

captured by the funnel plot.

 This differs from Begg and Mazumdar's test in that Egger uses

than ranks.
* They report that power for t

the actual values of the effect sizes and their precision, rather

nis test is generally higher than power

for the rank correlation method, but iIs still low unless there Is

severe bias or a substantia

number of studies.



Testing for homogeneity

el Sge ol Je pnd 53 5 Cned e 3 ulid ool 855 2 s @
 Homogenous studies = fixed model
* Heterogonous studies= random model




Type of Heterogeneilty

1- clinical heterogeneity:

 is the clinical differences in studies with respect to patients, interventions
and outcomes

2. methodological heterogeneity:
— Includes differences such as type of study,
— study quality, length of study and approach to analysis (for example

Intention-to-treat)
3. statistical heterogeneity

— Individual trials in a systematic review may seem to measure the same
outcomes but have results that are not consistent with each other, for
example some trials showing benefit and some showing harm

— heterogeneity may be apparent when looking at the forest plot



Testing for homogeneity

« Evaluated by three tests;
1. Q test
2. T2
3. I index

« The Qtestis computed by summing the squared deviations of each study’s
effect estimate from the overall effect estimate, weighting the contribution of
each study by its inverse variance.



COMPUTING Q

k
Q=> WY, — M)~ (16.1)
=1

where W; is the study weight (1/V;), ¥ is the study effect size, and M is the summary

cffect and L is the number of studies. In words, we compute the deviation of each effect

size from the mean, square it, weight this by the inverse-variance for that study, and

sum these values over all studies to yvield the weighted sum of squares (WSS), or (J.
The same formula can be written as

E Y, — M
o-3 (%5 162

an equivalent formula, useful for computations, is
A 2
. E WL Y
o> wyr ~T L
= >w,
=1




(between-studies variance)r?

where

df =k — 1,




12 index

* The I? index measures the extent of true heterogeneity, dividing
the difference between the result of the Qtest and its degrees of
freedom (k-1) by the Q value itself and multiplying by 100.

2 L "-:L}—{'Jr]'r
« When the Qstatis"‘ = 100% > =3
IS truncated to zero.???

ees of freedom, then |2



12 index

* Q Is statistically under-powered when the number of studies is low
and when the sample size within the studies is low.

* A meta-analysis with A= 0 means that all variability in effect size
estimates is due to sampling error within studies.

« On the other hand, a meta-analysis with # =50 means that half of
the total variability among effect sizes is caused not by sampling
error but by true heterogeneity between studies.



12 index

75%: large heterogeneity
50%: moderate heterogeneity
25%: low heterogeneity
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Figure 3: Forest plot of Asthma prevalence in Iranian guidance school children
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* In the fixed-effect analysis each study was weighted by the inverse of
its variance.

. 1
W = ,
i V;;

Vi = Vy,

* In the random-effects analysis, too, each study will be weighted by
the inverse of its variance.

* The difference is that the variance now includes the original (within
studies) variance plus the estimate of the between-studies variance,
-r2

V:I:

Y, —_ ‘-"rrj + TE.



1

W ———
i V;r‘_

(12.6)

where Fy? is the within-study variance for study ¢ plus the between-studies variance,
7. That is,

Vi = Vy, + T
The weighted mean, M*, 1s then computed as

> oWy,

M = 1= : (12.7)

S w;

i=1

that is, the sum of the products (effect size multiphied by weight) divided by the sum

of the weights.

The variance of the summary effect 1s estimated as the reciprocal of the sum of
the weights, or

1

Swr

I =

1%

o+ (12.8)
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Example for meta analysis

Table 14.4 Dataset 2 — Part A (basic data).

Study Treated Control

Events Mon-events n Events Mon-events n
Saint 12 53 B5 16 49 B5
Kelly a8 32 40 10 30 40
Pilbeam 14 bbb a0 19 &1 80
Lane 25 375 400 80 320 400
Wright a8 32 40 11 29 40

Day 16 49 65 18 47 65




Example for meta analysis

12 = 49
OddsRatio, = - = .6934,
53 = 16
LogOddsRatio, — In(0.6934) — —0.3662,
] | | l
Viogoddsrariop, = B F53 16 I 10 0.1851.
W, = : = 5.4021
' 0.1851 T T

Wi ¥, — 54021 =< (—0.3662) — 1.9780,



Example for meta analysis

Table 14.5 Dataset 2 — Part B (fixed-effect computations).

Study Effect size Variance Within Weight Calculated quantities
Y V- % WYy Wy=< W~

Saint —0.366 0.185 5.402 —1.978 0.724 29.184
Kelly —0.288 0.290 3.453 —0.993 0.286 11.925
Pilbeam —0.384 0.156 6.427 —2.469 0.948 41.300
Lane —1.322 0.058 17.155 —22.675 29.971 294,298
Wright —0.417 0.282 3.551 —1.480 0.617 12.607
Day —0.159 0.160 6.260 —0.998 0.159 39.190
Sum 42 .248 —30.594 32.705 428.503




The sum of Wis 42,248 and the sum of WY¥i1s —30.594

—30.594
M — — _0.7241.
42 248 -
Ve — — 1 00237
M T 42 248 e

SEpm = V0.0237 = 0.1539,

Llae — (—0.7241) — 1.96 = 0.1539 = —1.0257,
ULy — (—0.7241) + 1.96 = 0.1539 = —0.42206,
and
—0.7241
A — —4. 7068,
. 1539

OddsRatio — exp(—0.7241) = 0.4847,
LLoadsrario — exp(—1.0257) = 0.3586,

ULoadsratio — expl(—0.4226) = 0.6553.



Saint
Kelly
Pilbeam
Lane
Wright
Day

Summary

Saint
kKelhy
Pilbeam
Lane
Wright
Day

Summary

Odds
Ratio
0.69
0.75
0.68
0.27
0.66
0.85

0.57

Odds
Ratio
0.69
0.75
0.68
0.27
0.66
0.85

0.48

Relative
Weight

a"-\.

Odds ratio (Fixed effect)

Helative COdds ratio
Weight and 95% confidence interval
13% il
8% L
15% |
ve  —J
8% L
159 I
100% e
0.20 0.50 1.0 2.0 5.0
Odds ratio (Random effects)
Odds ratio
and 95% confidence interval
[]
il
il
0.20 0.50 1.0 2.0 5.0
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