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Graphic Appraisal Tool for Epidemiology
Graphic Architectural Tool for Epidemiology

Graphic Approach To Epidemiology

making epidemiology accessible



presentation outline

GATE is a framework for:

1. study design

2. study analysis
3. study error

4. practicing EBM
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GATE: a framework for study design
1 picture

\

........ =

every epidemiological study can be hung on the GATE frame
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1 picture: GATE frame

cohort of British doctor\/

smoking status allocated by measurement (observation)

smokers

lung cancer  Y€S
events counted 4

l

non-smokers

followed for 10
years

cohort / llongitudinal [/ follow-up study
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15t acronym: PECOT

British doctors\l/Pa rticipants

randomly allocated to aspirin or placebo

Exposure Comparison
aspirin placebo
Outcomes ves |....Q.....
MI no Tl Time
5 years

randomised controlled trial
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P
middle-aged American\/

body mass index measured

overweight ‘normal’ weight
- —
diabetes status ves @ T
measuredinall [T

Nno

participants

cross-sectional (prevalence) study



middle-aged American
women P

receive mammogram screening test

mammogram positive mammogram negative
—
yes :
breast cancer  }...... [0 Y
no ; T

diagnostic test (prediction) study



middle-aged American P
women

Gold Standard

breast cancer no breast cancer
positive E
mammogram = |..... O —
test negative T

diagnostic (test accuracy) study



Y4 \
! : \
smokers I : I non-smokers
\ U
\ /

N-*—

smoking statéis measured

T ]! cases
Iung cancer :- ...... IE ........ :
no 1L i |lcontrols

| .

case-control study
(all nested in virtual cohort studies)
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GATE: a framework for study analysis:
15t formula: occurrence = outcomes + population

........ =

the numbers in epidemiological studies can be hung on the
GATE frame
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15t formula: occurrence of outcomes =

number of outcomes + number in population/group

British doctors P/ Participant Population

smoking status measured

Exposure Group Comparison Group

smokers non-smokers

Outcomes ves | a 4 b .
....... @ Time
Lung cancer no T 10 years
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British doctors P POpUIation

smoking status measured

Exposure Group Comparison Group

smokers non-smokers

Outcomes ves [a & b .
....... @. l T|me
Lung cancer no T 10 years

Exposure Group Occurrence (EGO) = a<EG
= number of outcomes (a) + number in exposed population (EG)
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British doctors P PopUIatiOn

randomly allocated

Exposure Group Comparison Group

aspirin placebo

Outcomes ves [a & b i
....... @. l Time
Ml T

no 5 years

Comparison Group Occurrence (CGO) = b+=CG

= number of outcomes (b) =+ number in comparison population (CG)
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Epidemiology = Numerator + Denominator

middle-aged American P Participant Population

women

receive mammogram screening test

Exposure Group .\ omparison Group

mammogram positive mammogram negative

h

Outcomes  ves a(é:N 7 Time
breast cancer . [ : mene

no




the goal of all epidemiological studies is to
calculate EGO and CGO

British doctors

smoking status measured

smokers non-smokers
10 years :
EGO: ves | 3 6 b Y CGO:
Occurrence (risk) of T 1 OCCU”?"CE of
cancer in smokers "° cancer in non-

Lung cancer smokers
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Middle-aged Americans

Body Mass Index (BMI) measured

High BMI EG CG ) Low BMI

high i PR
i
EGO: low l CGO:
Average blood ’ Average blood

glucose in EG glucose in CG
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Middle-aged American women

Gold Standard

Breast cancer no Breast cancer
positive :
mammogram ....... @. ...... h
negative T
EGO: CGO:
likelihood of a positive likelihood of a positive

cancer breast cancer

21



15t formula:
occurrence = outcomes + population

its all about EGO and CGO

* EGO + CGO = Relative Risk (RR)
* EGO — CGO = Risk Difference (RD)

measures of occurrence: risk; rate; likelihood; probability;
average; incidence; prevalence






GATE: framework for nonrandom error
2" acronym: RAMBOMAN

; \/ Recruitment

Allocation

. Maintenance
: Blind

Objective

| ‘ Measurements

ANalyses
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N b RAMBOMAN

\gible populaifon
recr itmentpro eSS

Recruitment of participants
‘who are the findings applicable to?’



RAMBOMAN: ‘were participants well Allocated to
exposure & comparison groups?’

was Allocation

to EG & CG
!\ successful? j\
RCT: allocated by randomisation Cohort: allocated by
(e.g to drugs) measurement (e.g. smoking)

EG & CG E&C
similar at measures
baseline? accurate?

_l_T, ....... @ ....... _l_T, ...... .@ .......




\/ rRAMBOMAN
‘Were Participants well Maintained in

the groups they were allocated to?’

completeness of follow-up
%ﬁ compliance

+— & contamination

Y @ co-interventions




RAMBoOMAN

‘were outcomes well Measured?’

were they measured Blind to whether
participant was in EGor CG ?
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RAMBOMAN

‘were outcomes well Measured?’

were they measured Objectively?




RAMBOMAN

‘were the ANalyses done well?’

EG, i CG,

If RCT were Intention To Treat (ITT)
analyses done?




RAMBOMAN

‘were the ANalyses done well?’

adjustment for baseline differences /
confounding?
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GATE: random error: 2" formula:
random error = 95% confidence interval

EGO + 95% Cl CGO + 95% Cl

There is about a 95% chance that the true value in the underlying
population lies within the 95% CI (assuming no non-random error)
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GATE: a framework for error in
systematic reviews & meta-analyses:
39 acronym: FAITH

1 picture, 2 formulas & 3 acronyms
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systematic rewew a study of studies

study sources

studies screened

studies appraised & allocated:

included (

excluded

.
-

—_—
—_—

studies summarised
& pooled if
homogeneous



critical appralsal of SR: FAITH

study sources

Find
studies screened
Appraise
studies appraised & allocated:
Include
included excluded
Total —t+—___| studies summarised
| T & pooled if
Heterogenelty? =
~ homogeneous )
— 1 1 picture, 2 formulas & 3 acronyms







GATE: framework for the 4 steps of
Evidence Based Practice (EBP)




the steps of EBP:

1. Ask
2. Access

3. Appraise
4. Apply & Act



EBP Step 1: ASK - turn your question
into a focused 5-part PECOT question

P
\/1. Participants
2. Exposure 3. Comparison

4. Outcomes

yes

no

....... o

5. Time
-

39



\/
() EBP Step 2: ACCESS the evidence — use
"1' PECOT to help choose search terms

P
\/ Participants
Exposure

Outcomes ., [5

>
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EBP Step 3: APPRAISE the evidence —
with the picture, acronyms & formulas

P P Recruitment
Allocation

E
Maintenance

c blind
O objective
....... Q.......
T Measurements
1 T : ANalyses

Occurrence = outcomes + population
Random error = 95% Confidence Interval



APPLY the evidence by AMALGAMATING the
relevant information & making an evidence-
based decision:’ the X-factor
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T STAR
ANALOG




X-factor: making evidence-based decisions

person
family
community

practitioner

R

epidemiological

evidence .
economic

values &
preferences

system legal

features N
political

patient’s

clinical
circumstances
© =
Yo \9’0 jﬁ\’é
< % 2
Ko X O
Y %

Clinical expertise in the era of evidence-based medicine and patient choice. EBM 2002;736-8 (March/April)



GATE critically appraised topic
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GATE CAT — 3-sheet workbook (in Excel)
sheet 1: GATE-Ask & Access

GATE Ask & Access - for all lhldytypu

Notes for use: Entsr text in yellow araas, replacing currant taxt. Hal
Mssessed by |nut|
Problem
Describe the problem thal led you 8o seek an ansaer fram the Berabore

1: Ask a focused S-part Ton using PECOT framewark [EITHER your queshon UK The study s quesiion’]
note: guestion doesn't need hlngrummmllymrndlmlum main aim is to identify key terms for search (Step 2)

Papulstion f patient [ clent

Specty the relevant patent'diertpopulation group (be reasanably specific about medica
condfion, age gnoup, sex, eic. ]

Expasure (intervention/ target
disorderyrisk ar prograstic factor)

Specfy. e inlervention|s) you want %o find out about for RCTs & ather inlerventian shudies; OF!
e Tangel ciseaseicordiion fo be dagnesed for diagnestic fest accuracy studies: OR the

risk/interventon factor for case-controd studies: OR the riscprognostic factar for cohort
studies. Be reasanably specific

Camparisar Spocty the allernative imervention (e.4. nothing or usual care); the typical health status of thosa

(€antrol) withaut e target dseassioondition (.. disease free or other comoraidsies) for diagnostic tost
' N accuracy studies ; the comparison facior you want 1o compans £ with for case-controd studies

and cohort siudies? Be reasorably specific

Dutzomes Epeciy: the rekevan heathidiseass-relaled oulcomes you would like (o prevertireduce for RCTs:;
the relevant lest for diagnostic test accuracy studies; the relevan] heafidissase ralled
odcomed's for case-contred studies and cohort studies

Time H appropriate, specify a relevant ime percd over which outcomaes likety fo occur
Btep 2: Access [Search) for the best evidence using the PECOT framewark.

PECOT iem [Primary Search term Bynonym 1 Synonym 2

'anuhﬂpn_lf EI'HEIH.E"" search erms Uss OR Includs relevant symanym OR Include reevan Symanym AND
Pamicoants f pasicrts | MESH terme (fram PubMec)

B N if ancailable, then teet words.
J clients

Expasure Az abave ap | As above OR | As above AND
{irtervertions)

Comparison (Contraly | A= above R As abave OR Az alboe AND
Dutcomes Az abown R s abawn OR s above AND
Time Eniry genarally nok required far search

Limits & Filtors:

PubMed has Limits {e.g. age, Englsh language, years] & PubMed Clnical Queries has Filters (e.g. study type] 1o help Socus your seanch.
Listif used.

[&] searched:

List davla bases searched

Evidence Seiected
Enter full citation of publication youw have seleciedior been gven to evaluate

Justification for selection
Siale man abjectives of the shady.

Explain wiy you chose ths publication far evalustian.

Plaisa xrititule your commash ind segeabon o thia fors b Ak B mocdi el e ne




GATE CAT — 3-sheet workbook (in Excel)
sheet 2: GATE-Appraise (with calculator)

GATE Appralse - Intervention Studles RCT/Cohort & Risk/iCross-sectional Studles
Porin foe Lma: e abudy numbses in yailzs aream. Helg nolea azpasr In mevabie Booe
Enfer shudy descriziiona in orargs sreaa. The form caloulsies rew sk ored diapisys dherm in e green arean

ssassed by | hssossnd when | rubication detais:
STUDY DESIGH (FECOT) | STUDY HUMBERS - hang an GATE frares STUDY ERRORE (RAMBOMAN]
B Sy T e mmmm e e == = oy |RECrUitmsn: abke o define wha fndings aoplicatio to7
1 [Feseriba setting Study Soming
Sattng & eligite populaticn approprize™

| efCescrbe Eligininy: \Elur‘:‘n pogul o u;-r,-’
| BJtescnibe Rocaitmens
|

Tiinants similar 10 all EhgEAns?

=
Fiskiprognastic profies suticontly cescribed %o cetemine

whiz findings applicables o7

% eligibies paricipaiod

[Cescrbo Expasure | Imenvention TEGT [ TEGT Allocation to EG & CG allccafied randomiy ar by
&G aliceated | £6 atcested |gonp worr S ——

. F andomisod: dono vwoll? concoaksd ™ EG & O similar at
Easgline™

¥ aliocated by moasurement: done well 7 dane befons

cUlDomRST diteroncns botenon EG & CG cooumaniod?

Describe Comparnison § Control

* [waintenance in allocated groups & on alomied
nieventions/mposures during study sufficient?
Completeness of follcw-up high & similar in EG & CG7

[Describe Outcomes & Time: - ‘Complanoe high enough?

Conlamination low encugh?

(Co-inlnnssniiones simiar enough in EG & CGT
Faricipanis'Invostigators bind o EGAOS stalus?
Biird & Objective Oulcome measures?
(Clutcomes messured accurmiely encugh?

_ |Follzw-up §me similar in EG & O and sufiden o be

naful?

Foeport resulls per (0.9, per 1001

[Camgarcal coxama

—

a3 m e |

niznticn Io troat f RCT? Adjsied f EG & C5 dfforent? SE% Cls or pvalues gvon?

41. Study design (AMBOM [ non-random eronbias sucienty kow for study o bo wald? - consider amount & dinection of bias:

42 Sy analyses (AN]: anatytical eror sofficiendy low for nesults to bo walid? < wene [TT analyses done? wone adjusted anakyses
qcicne # EG & CG diferent of tascling?

43 Study numbens: mndom aror sufficienty low [35% Cl naerow’) for resuls 50 be moaningful? if no siatstically significant ofects,
was study powonsamphs size suflickendy high™

J4. Study ofect size: RD +7 or RA suffickently largo %o be real and moaninglul?

45 Applicability (R): H 1=4 ok, are indings likely 1o be applcable in pracioe?




GATE CAT — 3-sheet workbook (in Excel)
sheet 3: GATE-Apply

GATE Apply - for all study types

MNotes for use: Enter text in yellow areas

Assessed by Date
Stop 4 Apply. Considerfweigh up all factors & make (shared) s} to act
The X-Factor
o -
Patient & Family bl T a il | Ewide - Ecomnomic
-n._‘_‘_-"-.-‘- Epidemiolagical s -__-'_..
-

-
Community Dacsi ystarn Fant Logal
Values B proferenoes ] wm ures

——— ——
Practitioner —— Tme—— Paolitical
L Case Circumstanoes e
- ——
Epidemicdogical evidence: an: ®ie resats of this stady consistent with ‘Whal Case circumstances (.9, dissass propess! co-moebidities /socal
9 ¥ 3

other apidemiclogical evidence relevant to the dedsianis) (2.9, ideally from | siuation} specifically related to $ie prablem may impact on the dedsian(s)?
syslemaic rovews|?

Bystem foatunes: ane there any sysiem consiraints or enablers that may [ ¥Whal Values & Preferences may need 1o be consdaned n making the
impact on the decision|s)? decsion(s|?

Decisdon(s): taking inta account all the faclors above what is the best decision|s) far this problem?

Stop 5: What ara the of this for practice?
‘Whial are the wider considerations af this gecison(s) for usual practce’™ Should it change usual practios n any way?

Plassa coxitisule your comimin s ind SugQeabon on thia fos b A ek B mecdard e ic



