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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 OVl ass g) 0 S5 Critical Appraisals Skills Programm (CASP)
(bise Cund Sa A Jald) Cond W 8K L5 )

https://casp-uk.net/casp-tools-checklists/
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* CONSORT

* STORBE/GRACE
* AMSTAR /COSMIN/PRISMA
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PRISMA Check List
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c@a African-American Ethnicity, Socioeconomic Status,
and Breast Cancer Survival

Characteristics of 14 Selected Studies
Na. of No. of
African- white
Study Patient Study American American Staging Age stratification 1 SES SES data

Study fype D yrs location patients patients system (yrs) measire SOUTCE SES stratification Reparted SES variation by ethnicity
Bassett and B 19731583 Washington 2 1255 THM < Sand > 48 [ncome Census Hack Below paverty line (%) 23% AA patients below paverty line,

Krieger, 1986" State 11% WA patients below poverty fine
Coates et al, 1980° B 1971979 Atlant 460 1491 TNM < 5, 5064, and > Sociodem Self repovt N NR

B

Gordon et 2, ] 19741985 Cleveland 3 132 THM < 5l end > 43 [ncome (ensus fract Below paverty Iine (%) 00K AA patients below paverty line,

T 41% WA patients below poverty fine
Ansell et o, 1993 R 19731985 Chiczgo 87 X5 LAD < 5 and > 49 [ncome Census tract Anmual income < AA patients mesn income, $16,000; WA

£20,000 vs. = 320,000 patients mean income, $24,000
Neals, 1994 B 19731978 Detroit 1558 a3 LED < 4, 40-54, 5550 Sociodem. Sef report N NR
and > &9

Eley et al, 1004 C 198158 Atlantz, NO, 612 33 THM 2049, 34, and [ncome, Self Report = 125% Below paverty 0% AA patients below 125% paverty

' b3 Be-T8 sociodem. lne Ime. %Tlmﬁ. patients below 125%
Perkins eia] R 19531987 Houstan 801 | LAD < dhand > 44 [nsurance Hospitzl No pay/state aid ;13'% LU _J:anents Teceiving 1o paylstate

1o esipmated 25% WA patients receiving No

pca]rlsxate aid

Siman and R 19531992 Detroit 1275 6705 LAD Age 15 a contingmas [ncome (Censs Tract Low-meediam-high T3% A patients with bow SES, 15% WA

Seversan, variahle patients with low SES®
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Case report
Case series
Ecologic st.
Cross-section
Case- control
Historical coh
Cohort st.
Clinical trial
Field trial
Community trial
Quasi-experimental




Case- contre
Historical co
Cohort st.

Clinical trial
Field trial

Community trial
Quasi-experiment




» Case report
» Case series
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» Clinical trial
» Field trial

» Community trial

» Quasi-experimental st.
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» Case report

» Case series
» Ecologic st.

» Cross-sectit

» Case- contr
» Historical co
» Cohort st.
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Experimental Study Design

A study in which a population is selected
for a planned trial of a regimen, whose
effects are measured by comparing the
outcome of the regimen in the
experimental group versus the outcome
of another regimen in the group.
Such designs are differentiated from
observational designs by the fact that
there is manipulation of the study
(exposure), and randomization (random
allocation) of subjects to treatment
(exposure) groups.







HS; RCT Advantages (I) /J@“ﬂ

- the “gold standard” of research designs.
They thus provide the most convincing
evidence of relationship between exposure
and effect. Example:

- trials of hormone replacement
therapy in menopausal women
found no protection for heart
disease, contradicting findings of
prior observational studies




RCT Advantages (1)

» Best evidence study design
» No inclusion bias (using blinding)
» Controlling for possible confounders

» Comparable Groups (using
randomization)




treatment effects and effect sizes

» Meta-analyses in medicine often refer to the
effect size as a treatment effect, and this term is
sometimes assumed to refer to odds ratios, risk
ratios, or risk differences, which are common in
meta-analyses that deal with medical
Interventions.

» meta-analyses in the social sciences often refer
to the effect size simply as an effect size and this
term is sometimes assumed to refer to
standardized mean differences or to correlations,
which are common in social science
metaanalyses




we generally use the term effect size

CHSBSR

» some have the goal of estimating a mean or
risk or rate in a single population.

» 2 meta—-analysis might be used to combine
several estimates for the prevalence of
disease

» In these cases the index is clearly not a
treatment effect, and is also not an effect
size, since effect implies a relationship.
Rather, the parameter being estimated could
be called simply a single group summary.




Measures of Effect

» How do you measure the effect of a risk
factor on a disease?

How could you measure whether prison
increase the risk of HIV infection?



Presenter
Presentation Notes
think of how to assess the relationship between prison and HIV.
  
What kind of data?

What would be a good number to be an index of this relationship?


Measures of Effect

e Compare measure of Relative Risk (RR) & Attributable Risk (AR)
disease across levels/values . iuabie fisk - 1000 per 100,000 pcpie
of risk factors & S Relative Risk = 11000/10000 = 1.1

S
S 7 I
{J o o
: : S S
Ratio of rates or proportions s B
o
.
5 8.
2
£ |
=
O —

> 8 hours of sleep < 8 hours of sleep

_Subtract rates or proportions



Presenter
Presentation Notes
Relative Risk 
 magnitude of association between risk factor & disease
 provides info for causal inference (to the extent that its possible)

Attributable Risk 
 public health impact of risk factor on disease
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(\ Factors that Affect Precision

» The precision with which we estimate an
effect size can be expressed as a standard
error or confidence interval or as a variance

» Sample size

» study design

- Matched groups yielding more precise estimates (as
compared with independent groups) and clustered
groups yielding less precise estimates.
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* Risk Ratio

Risk difference

Odds Ratio

Rate Ratio

Rate difference

Hazard Ratio
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How to choose an effect size

p—
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| computed.

1 - effect sizes from the different studies should
be comparable to one another in the sense that
they measure the same thing.(covariates are
used)

2- estimates of the effect size should be
computable from the information that is likely to
be reported in published research reports. That
is, it should not require the re-analysis of the
raw data (unless these are known to be available

3- the effect size should have good technical
properties.

variances and confidence intervals can be
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» Additionally, the effect size should be
substantively interpretable and meaningful.

» If the effect size is not inherently meaningful,
it is usually possible to transform the effect
size to another metric for presentation.

» For example, the analyses may be performed
using the log risk ratio but then transformed
to a risk ratio (or even to illustrative risks) for
presentation.




In practice

» If the summary data reported by the primary study
are based on means and standard deviations in
two groups, the appropriate effect size will usually
be either the raw difference in means, the
standardized difference in means, or the response
ratio.

» If the summary data are based on a binary
outcome such as events and non-events in two
groups the appropriate effect size will usually be
the risk ratio, the odds ratio, or the risk difference.

» If the primary study reports a correlation between
two variables, then the correlation coefficient itself
may serve as the effect size.




kasls o
e

S I sl s IS5 G iy s il 3 00 ol Sl Vaans ®
D Gee Gl s pl il cleds) 5l aslinl L oS

oib (55 0l (gl it osho Sl > & o8 00 515 (Sloeasls o Sl @
iz (Llaghs) (65 071l ogns 1o 4 005 (Bl (s s gl 090 At
el o g aallas 59 2 colis s e oS g (oStylef] 2 e S i
(ol i gyl o lons)

Cunor o &ilil 4y J 28 5 dblio 09,5 2 3l 390 0103 ) b Sy ol ol i ¢
g )y e Slegio 12 095 o




CAY
B4 Standardized mean difference (d)

» If different studies use different

Instruments (such as different psychological
or educational tests) to assess the outcome,
then the scale of measurement will differ
from study to study and it would not be
meaningful to combine raw mean differences.

» Transforms all effect sizes to a common

metric, and thus enables us to include
different outcome measures in the same
synthesis.

BRI




Converting Among Effect Sizes

g
Effect Size and Precision
Converting from the log odds ratio to d
Binary data Continuous data Correlational data Converting from d to the log odds ratio
l l l Converting from rto d
Converting from d to r
— —
— Standardized —
Log odds ratio Mean Difierence Fishers z
(Cohen'sd)

I

Bias-corrected
Standardized
Mean Difference

(Heages' g}
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@ Twio groups or corelation
l:[;_f| Dichotomous [number of events]

matched groups, prozpective [e.q., controlled tnals, cohort studies)
Events and sample gize in each group
Mon-events and zample size in each group
Ewvents and non-events in each group
Ewvent rate and zample size in each group
Chi-zguared and total zample size

tched groups, prospective [e.q., croszsover nals or pre-post designs)
Matched 2x2 table
Events and sample gize in each treatment, and external comelation
Mon-events and zample size in each treatment, and external comrelation
Eventz and non-events in each treatment, and external correlation
Event rate and zample size in each treatment, and external correlation

matched groups, retrospective [e.0.. case contral studies]

Ewposed and unexposed for cases and controls
Ewposed and total for cases and controls

{1 ]| ""E

Froportion exposed and total for cases and controlz




[E| Computed effect zizes

Uddsz rabio and confidence linmits
_og odds ratio and standard error
Log oddsz ratio and vanance
Heto's [O-E] and

Hizk ratio and confidence imiks

I _Dé rizk. ratio and standard errar
_oqg nzk rabio and vanance

Hizk difference and conhdence linmts
Hizk ditference and standard errar
Hizk difference and wanance

I

I

I

I

I

I

I

I
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@ |rmatched groups, post data only

Mean, 50 and sample size i each group

[iterence in meang, comman 50, and sample size

Cohens d [standardized by pooled witin-groups 50) and sample size
Means, sample size, and tvalie

[iterence i mears, sample size, and tvalug

Sample size and tyalue

Means, sample size, and pyalue

[iterence in means, sample size, and pvalug

Sample size and prvalug
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(LTES ACCTES| ACCTS ACTTTS TS TS (TS IO (TIOS JIIS) s

W ean .
W ean o
W ean .
W ean .
W ean o

hange In eac
ange In eac

ange In eac

Tk |:E| Llnrnatched groups, pre and post data

=] Means, SO pre and post, N, in each group, PredPost Cor

Means, S0 diterence, N, in each group, PredPost Cor

Weans pre and post in each group, beathin groups, N

Means pre and post in each group, powithin groups, M

Weans pre and post in each group, F for diference between changes, M
hange, S0 pre and post, N, in each group, PredPost Con

hange, 50 diference, M, n each group, PredPost Co

 group, b eithin groups, M
h group, powithin groups, M

h group, Ffor difference bebween changes, M

- tor difference between changes, M




[ Ore group [pre-post] and matched groups

ean diterence, 50 of diference, and sample size

eans, 50 Pre, 50 Post, Pre/Post comelation, and sample size
eans, sample size, and pared tyalug

eans, sample size, and pared p-value

ean diference, sample size, and tvalue

ean difference, sample size, and p-value

=

ample size and bvalue from pared Hest
ample size and pvalue from pared Hest

o O =S =S =L =, =

g




Computed effect zizes

¢
B

am
w
=]
»
~

FHaw difference in means and confidence limits [independent groups)
Haw difference in means and standard error [Independent groupz]

Haw difference in means and wanance [independent groupz]

Cohen's d [ztandardized by pooled within-groupz 50 and confidence lirmt
Cohen's d [standardized by pooled within-groupz 50 and standard errar
Cohen's d [ztandardized by pooled within-groupz 500 and wanance
Hedgesz's g [standardized by pooled within-groups 50) and confidence lire
Hedges's g [standardized by pooled within-groups 50) and standard error
Hedges's g [standardized by pooled within-groups 500 and vanance

Haw mean difference and confidence limitz [paired study)

Haw mean difference and standard eraor [paired study]

Haw mean difference and vanance [paired study]

Cohen's d [standardized by 50 of difference scores] and confidence lirits

|| (R AEECCSH JCTCTRY AECECRH JCTCCR] TR JECCCR] CCR JECCCNR) TR ACECCSH (TR I

@ Cohen's d [standardized by 50 of difference scores] and standard errar




[:El Coarrelation

[Iﬂ I:-:-rnputecl effect zizes
Correlation and zample zize
Correlation and standard error
Correlation and warnance
Fizher's & and zample zize
Fizher's 2 and standard error
Fizher's &£ and wvanance
Correlation and t-walue
t-wealue and sample size for correlation
p-walue and zample zize for carrelation
[El Hates [events by perzon pears]

[ﬂ Llr'nmat-:hecl gQroups
=1 Ewventz and person Yyears in each group
Ewent rate and perszon pears in each group
L[ Computed effect sizes

CHSBSR
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H ate ratio and conhdence lirits
|og rate ratio and standard error
|og rate ratio and wvanance
Hate difference and confidence limits
Hate difference and standard errar
Hate difference and wanance
[H| Surereal [hme to event)

I:L:_f| En:nmputed effect zizes
Hazard rahio and conhdence lirits
_og hazard ratio and standard error
| og hazard ratio and wanance
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