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GATE: a Graphic Appraisal Tool

for Epidemiology

A picture, 2 acronyms & 2 formulas
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The PECOT acronym: the 5 parts of
every epidemiological study

Participants

Exposure Group

Time -l-»
T

All epidemiological studies can be hung on the GATE frame




2 formulas: study analyses

I —

1. Occurrence of disease
= Numerator =+ Denominator = Time

2. Random error (95% Confidence Interval)
= 1.96 x Standard Error



The RAMMbo* acronym: assessing study bias

1

Recruitment
Allocation

Maintenance

Measurement of outcomes
blind or
objective

- O O m T

* Paul Glasziou



GATE frame picture & PECOT acronym

Participants \V

Exposure Group Comparison Group

...... @ Outcomes

Time —l—»
T

Describe a study’s design by hanging PECOT on the frame



Participants

Eligible Participants

Participants



Exposure & Comparison Groups

Exposure or Comparison or
Intervention Group Control Group
(EG) (CG)



Outcomes (O)

yes :
‘Dis-ease’ [re== @ | Outcomes (O)

no c : d
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prevalence



Study deS|gn GATE frame & PECOT

————————————

\ /
Participants P
Exposure Group @ Comparison Group
...... @ Outcomes
Time —l—> :
T

Every epidemiological study hangs on the GATE frame



HERS example JAMA 1998;280:605-613
Participants

Participants: 2763, mean age 66.7 years



Exposure & Comparison Groups

1380 1383
Exposure or Comparison or
Intervention Group Control Group
(EG): (CG): placebo
0.625mg conj equine tablet of identical
estrogen& 2.5mg appearance

progesterone in 1
tablet



‘Dis-ease’; non-
fatal Ml or CHD
death

Outcomes (O)

yes

no

a= b=

172 176
- @ ...... |

c : d

Outcomes (O)



Outcome: non-fatal
MI & CHD death

ime (T

T=4.1 years

(av. follow-up)

92U3PIdUI



ime (T

Outcome:
lipid levels

—

T =at 1 year prevalence




2 formulas: study analyses

I —

1. Occurrence of disease
= Numerator =~ Denominator = TimdW

2. Random error (95% Confidence Interval)
= 1.96 x Standard Error



All epidemiological studies involve
measuring the OCCURRENCE of disease

Occurrence = Numerator = Denominator

Denominator (Participants)

O =N=D

Numerator (Outcomes)




GATE study analyses

\VOverall Denominator

Denominator 1: Denominator 2:
Exposure Comparison Group
Group (EG) (CG)
Numerator 1: a b Numerator 2:
...... .@. b
a C i d

Describe a study’s analyses by hanging the numbers on the frame



Occurrence =N =D

N/

Denominator 1: Denominator 2:
Exposure Group Comparison Group
EG CG
Numerator 1: a b Numerator 2:

...... .@. b
a c i d

Exposure Group Occurrence: || Comparison Group Occurrence:
EGO=a+EG CGO=b+CG



Calculate EGO & CGO for the
outcome ‘Ml & CHD death’ in HERS

\V
Denominator 1: Denominator 2:
Exposure Group Comparison Group
EG = 1380 CG = 1383

Numerator 1: a b Numerator 2:

I S € _
a=172 c i d b=176
EGO =172/1380 = CGO =176/1383 =

12.46/100 people in 5yrs 12.73/100 people in 5yrs



Describing differences between
occurrences

Relative difference or Relative Risk = EGO = CGO
Absolute Difference or Risk Difference = EGO - CGO

Number Needed To Treat (NNT) = 1+ RD



Analyses

it's all about EGO & CGO



The RAMMbo acronym: assessing study bias

1

Recruitment
Allocation

Maintenance

Measurement of outcomes
blind or
objective

- O O m T



/ RAMMbo

appropriate Recruitment
processes?

» Study setting & eligibility criteria well
described?

e.g. Recruit random/representative
sample OR consecutive eligiblesOR
volunteers from advertisements
 Participants representative of eligibles?
* Prognostic/risk profile appropriate?



RAMBbo: A is for Allocation

4
/

RCT: Allocate randomly by
Investigators (e.g drugs)

=t

N/

/

Cohort: Allocate by

-

measurement (e.g. smoking)




RAMMbo

good Maintenance?
did most participants remain
In allocated groups (EG &
CG)

Participants &/or investigators blind to
exposure (and comparison exposure)?

Compliance high & similar in EG &CG?
Contamination low & similar in EG &CG?
Co-interventions low & similar in EG &CG?

Completeness of follow-up high & similar in
EG &CG?



\F/ RAMMDO
A Measurement of outcomes

blind orobjective?

If outcome measurements not

Objective (eg. automated or
definitive) were investigators blind to

exposure (and comparison exposure)




The 4 (GATE) study biases

\VRecruitment bias

Allocation bias

Maintenance bias

=

......

Measurement (of
outcomes) bias



2 formulas: study analyses

I —

1. Occurrence of disease
= Numerator =+ Denominator = Time

2. Random error (95% Confidence Interval)
= 1.96 x Standard Error



Excel CATs& paper Gate-lites

Step 3: Appralse the study using the PECOT framewark

a. "hang" the study on the GATE {Graphic Appralsal Toel for Epldemiclogy) Frame

GATE-LITE critical appraisal: RCTs, Cohort & Cross-sectional Studies 29/01/10

STUDY QUESTIOMN: describe using
PECOT

P = Participants:
85

EP: Inclusion/Exclusion criteria:
Method by which EP identified from S5:

Method by which P recruited from EF:

EG = Exposure Group [Intervention]
Description of E (& how measured if not RCT):

CG = Comparison Group [Control]
Description of C (& how measured if not RCT):

O = Primary (& 2° incl. adverse) Qutcome
T = Time when oulcomeas counted
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Drescription of O & how [ when measured:

STUDY DESIGN: hang
on GATE frame
using numbers

Study Setting (S5)
(5% numbers zeidom given)

Eligible Population
(EF}
n=
Participants

Random Allocation OR
Allocated by Measurement

EG Allocated ©G Allocated

EG CG

EG complated | CG completed
follow-up follow-up

EG incomplete CG incomplate

follow-up follow-up
a b

+ e — —
G d

STUDY BIAS: assess using
RAMMbo

R = were P Recruited appropriately?

SE & Incl/Excl. criteria appropriate to study goals?

P reprasentative of ER?

P riskiprognostic factor profile appropriate to study
goals?

A= how well were P Allocated to EG & CG?

If by random allecation: was it done well, was it
concealed? EG & CG similar at baseling?

If by measurement: done well, same for EG & CG,

done before cutcomes occurred & measurad?

M = were EGACG Maintained as allocated?
P & Investigators blind to Exposure status?

Compliance high, Contamination low?

Co-interventions similar in EG & CG7

Completenass of follow-up high?

Mbo = were Measurements of Outcomes
blind or objective?

Outcomes measurad wall?

Outcome & Time EGO = alEG

CGO=hiCG I RR = EGO/CGO

RD =EGO-CGO | NNT =1/RD

A W 4 ﬂ+l

A/ Al

ay a

esign

¥ 535 ATYNY
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o

45% Confidence interval

E]

y_"1 p_ _ L
alyfes: ifention ff e (if inffrvd
b Iatgd? .

til:-z:ly]? Adjusted for confounding if EG & CG unbalanced? Was random arror (95% Cl) able to

Summary: Size of effect (RR or RD)? Amount & direction of bias (RA&MMBo)? Amount of random error {width of CI)? Power/sample size
sufficient (if 85% CI for RR includes 1.0 or for RD includes 07 Any adverse effects? Applicability?



www.epiq.co.nz

Including SRs & meta-analyses
(the 39acronym!)

e Find appropriate studies?

e Appraise selected studies?

* Include only valid studies?
e Total-up (synthesise) appropriately?

e Heterogeneity adequated addressed?
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