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SPECIAL ARTICLE
CRITICAL APPRAISAL OF A RANDOMISED CONTROLLED TRIAL:
AN UPDATE CASP TOOL, THE PITFALLS OF USING CASP, AND THE OTHER CRITICAL APPRAISAL TOOLS
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CRITICAL APPRAISAL OF A RANDOMISED CONTROLLED TRIAL:

AN UPDATE CASP TOOL, THE PITFALLS OF USING CASP,
AND THE OTHER CRITICAL APPRAISAL TOOLS

Poomipat Thongnoi*, Nat Na-Ek, PharmD (Pharm Care), MSc, PhD (Clinical Epidemiology)**

ABSTRACT

Critical appraisal of primary literature, primarily randomised controlled trials (RCT),
is a critical thinking skill essential for healthcare professionals to support patient care. The previous
article introduced a critical appraisal tool for RCT called the critical appraisal skill programmed
(CASP). It is composed of 11 items that answer three critical questions: 1) Are the results valid?
2) What are the results? and 3) How can | apply the results to my patients? In this article, the
details of the updated CASP tool are explained and compared to the previous version. We also
illustrate the caveats or pitfalls of using the CASP tool from our experience. Additionally, other
critical appraisal tools for RCT will be introduced. Our main objective is to provide techniques for
supporting decision-making skills that readers can apply to their work and improve patient care

through evidence-based medicine.

KEYWORDS
randomised controlled trial, critical appraisal, critical appraisal skill programme (CASP),
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Section A: Are the results of

the trial valid?

1. Did the trial address a

clearly focused issue?

2. Was the assignment of
patients to treatments
randomised?

3. Were all of the patients
who entered the trial properly
accounted for at its

conclusion?

4. Were patients, health
workers and study personnel

‘blind’ to treatment?

5. Were the groups similar at

the start of the trial?

6. Aside from the
experimental intervention,
were the groups treated

equally?

Section A: Is the basic study
design valid for a
randomised controlled trial?
1. Did the study address a
clearly focused research
question?

2. Was the assignment of
participants to interventions
randomised?

3. Were all of participants who
entered the study accounted

for at its conclusion?

Section B: Was the study
methodologically sound?

4. Were the participants, the
investigators, the people
assessing/analysing
outcomes’blinded?

5. Were the study groups
similar at the start of the
randomised controlled trial?
6. Apart from the
experimental intervention, did
each study group receive the
same level of care (that is,

were they treated equally)?

atuusulgslauenns
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Section B: What are the
results?
7. How large was the

treatment effect?

8. How precise was the
estimates of the treatment

effect?

Section C: Will the results
help locally?

9. Can the results be applied
to the local population, or in

your context?

10. Were all clinically
important outcomes

considered?

11. Are the benefits worth the

harms and costs?

e

Section C: What are the
results?

7. Were the effects of
intervention reported
comprehensively?

8. Was the precision of the
estimate of the intervention
or treatment effect reported?
9. Do the benefits of the
experimental intervention
outweigh the harms and
costs?

Section D: Will the results
help locally?

10. Can the results be applied
to your local population/ in

your context?

11. Would the experimental
intervention provide greater
value to the people in your
care than any of the existing

intervention?
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(effect size) Tutatl
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Section A: Is the basic study design valid for
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Wisnzaudmsu RCT wiasld)

1) Did the study address a clearly focused
research question? (M3AnwlAsyydeAInIy
Nyl iedednlaunisly)

2) Was the assignment of participants to
interventions randomised? (ﬁﬂ’liﬁq'ﬂﬁéﬂ
WU TINN1sAnwvIely)

3) Were all of participants who entered the
study accounted for at its conclusion?
(YeasUvoeni1s@nurla dusiug 1919y
nsfnwnnIenseli)

Section B: Was the study methodologically

sound? (lsuifeuisideiivanyansdels)

4) Were the participants, the investigators,
the people assessing/analysing outcomes’
blinded? n1sUnUagiinsiunis@ny unnd
Hakan U naenIuRUTBLilu/ARTIEARaa NS

= & 1
YpAnw sl

5) Were the study groups similar at the start
of the randomised controlled trial? (16 a

[y

UNANYILANWULNABIYARINUAILALS LAY

6) Apart from the experimental intervention,
did each study group receive the same
level of care (that is, were they treated

A QI
equally)? (uoninilea1nd sunsnugslunis
naaedal §Ulewdazngulasunisinuily
o a o oA U A Yoy =
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2 1 = % & 1
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dqufl g89: What are the results?
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Section C: What are the results? (Wan15@ N1
Juednals)
7) Were the effects of intervention reported
comprehensively? (avesd unsnuaslagn
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N5ILATITRN0BY (regression analysis)
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Yilnv0If L UTHAANS (outcome-, dependent-,
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M50 WU ARansIIIeesURTRnS At
Anduas Wusiu
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Faulsiidansngy 1y maiAslsa (Aa/liAa)
nsane (me/laisng) Msmeainlsa (me/lsine)
Judu druduusifu (count variable) Aa FuUs
AF9nnsTusIuIg Wy S1uaunsiwesnisiin
amzveuidulugie 17 (adh) Srunuituy @)
f\i’ﬂmumgwaamuﬁmquﬁhLﬁumﬂmﬂéf%’u
puallvnUanaensyavna 12 cycles (A%9) 3o

FunuTuusulsmeiuia (u) Wudu

an &
anmiaaqu‘lwuﬂmu (Basic inferential statistics)
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v

poamsSsuisudadiu

v - 3 -
foemaSsuisuAedy

(3edlisag) sewinengu

v - - 3
AN TTBUVIEUA
4 POV e |

nollauAINDILDY

A4

- Chi-square (¥ 2) test

- Fisher’s exact test

A4

- Pearson’s correlation

- Spearman’s correlation

Y A4
¢ i
aangu awnguauly
A 4
- One-way Analysis of
Wisuiisurssningy (us WibuiisuAmadng Variance (One-way ANOVA)
avauTanadnsibsn i) noukasvasluaudeanu - Kruskal-Wallis test
v v
- Independent T-test (Student’s T-test) - Paired T-test

- Wilcoxon rank-sum test (Mann
Whitney U test)

- Wilcoxon signed-rank test

sUN 2 n1sifenldatialiseuunuiiugiu (basic inferential statistics)®

o/ Y L3

NNBWA FYanualfialdes Ao non-parametric tests
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fkUsmoLiad (continuous)

fnUsuusngquaes (binary)

Binomial regression

FUsTIU (count)
MwUsuuenguaefiinseesIa

ANRIUNININTUT (time-to-event)

FUANITANNDY
Linear regression

Logistic regression

Poisson regression
Cox-proportional hazards

regression

VUANAENSTLE
Mean difference
Odds ratio (OR)
Risk ratio (Relative risk; RR)
Incidence rate ratio (IRR)

Hazard ratio (HR)

8) Was the precision of the estimate of the
intervention or treatment effect reported?
(HN1551891UAMUULUENVDIVUIANAA NGV
Faunsnumansell)

Fodliinsaniideldnemudiany

' 937U (confidence interval) vasnadwsa1n
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9) Do the benefits of the experimental
intervention outweigh the harms and
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MNQUNINIINNFUAIBEVUIAIAEY LU N15AN
HaUedg1anAIua ulatnylalud Mg Uiy
81110357 MnnaasuluAudIuIY 10,000 AY
wuaeluddiuszansnanlunisanauaulaiie
ATUU (systolic blood pressure) a3 0.5 mmHg
(95% C1 0.1 to 0.9, P<0.001) lun1sUfUAe o

ldgwnngvinuladeldonsanain tnsieanuay

°o v

lafinAruufianadies 0.5 mmHe lifidudAny
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o

NNEDAAINITOLUA sULUAILA TUAUVUIAY B
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c
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nepddnlagdoslansdsdodAynisad
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& a . a &
WUNANUI91n negative study AIBLUUNAAN
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731 (underpower of statistics) Fan15@NWITILTU

. 1 dyl 1o & £ 4 = PN a

negative study agUstldINTuRANYUNLLAL
a a A e < 1A &
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clinical significance) fg1919U MNEIIBAMUA
71A1 RR > 2.00 ftwdAgnsadiinial (ndang
IFanaf e muIaIuInfi0819) nadns e
n1sAnwIA 95%C! agluyae 0.50 s 1.50 waned
nsAnuRananidu negative study Lns1g¥a9
anud euliaseunguetsdidynisadin

Y Ya

AOLMN AL UL UVUIARIDE199UYIIAINULY DL

Y

o w
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fAagdilufiveddynienddnedd undmadnsues
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N5l underpowered study 1¢1 Lilesan
| A o ! ‘:l' a

PHNANUTDUUATDUAGUAT 2.00 NAIANUVUIN

o

f19819 919V LAY 19AULT 0 ULAUAIIUL

v o a v A o

HedrAgnisanfnasdaldediagynisndidngiu
me L Juduy

o1 9 i o uszTeduauszna 19
negative study L@ negative association A1
negative study MaM8de Han15ANYIT L wushs
HodAynnsadfuaviieddyninain luruei
negative association kUAI1AUFUNUT LT s
mneANuIEduTaledofiaty puEsssienis
WAAKNAANEAZANA (MI8NaUAY) LU NISHTEAU
high-density lipoprotein cholesterol (HDL-C)
Aduduasduiusfuanuidesenisiialsaila
Laznaendonianas uiensioraEena LIS
WFeaud T uAudunus I Gannw Y (inverse

association)

vnfinnsuaesiounafiatiuuiuley
W1 A0 9 ﬁﬂiamqumiﬁmmwmm
nadnslidae dendnedusaiude 7 luuaad
atuneuntil (How large was the treatment effect?)
na1lagasy ueNINALADININTUIAUANAT
UsgAnSranaranuUasnsoresd wnsnueauda
IR 0INITUNT8 1A YNIIAT TNV INAA NS
FIUPIELAND
daufigu: How can | apply the results
to the patients? (3gUsegnd ldnan1sAnwidu
HUregsls)
Section D: Will the results help locally?
(HaN15ANWIEYILTDIAUTOLAl)
10) Can the results be applied to your local
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2 Randomisation

2 Randomisation (R)

- Allocation (A)

- Random sequence 1 Randomisation

(selection bias) 3 Attrition/ ITT/ FU 1 FU (F) - Maintenance in generation 3 Attrition (explanation)
30TT (1) allocated groups (M) - Allocation
5 Similarity 4 Similarity (S) (i.e., completeness of concealment
FU, compliance, - Incomplete
contamination) outcome data
BREIRNIGHG 4 Blinding 5 Blinding (B) Blinding (B) - Blinding of 2 Double blinding
(information bias) Objective outcome (O)  participants
- Blinding of
outcome assessment
Uadunu (confounders) 5 Similarity 6 Equal treatment (E)  Maintenance in - Other bias ©

6 Co-intervention

allocated groups (co-
intervention) (M)

1 Study design
(AMBOM)

2 Study ANalyses (AN)
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