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Anticholinergic Burden
SiERmiZeElE 2 Zrr RiaatmiEas(ER

Examples of Medications with Anticholinergic Activity

Antihistamines
Chlorpheniramine, clemastine,
diphenhydramine, loratadine...

Antidepressants
Amitriptyline, clomipramine,
doxepin, imipramine...

Antispasmodics
Atropine, scopolamine, hyoscine,
hyoscyamine...

Antivertigo agents/antiemetics
Meclizine, cinnarizine, hydroxyzine,
diphenidol...

Antipsychotics
Chlorpromazine, clozapine,
guetiapine, olanzapine...

Bladder antimuscarinics
Oxybutynin, solifenacin,
tolterodine...

Cardiovascular drugs
Captopril, nifedipine, quinidine,
furosemide, hydralazine...

Benzodiazepines
Alprazolam, diazepam, lorazepam,
oxazepam, midazolam...

Skeletal muscle relaxants
Baclofen, orphenadrine, pipoxolan,
tizanidine...

Antiparkinsonians
Amantadine, trihexyphenidyl,
benztropine, biperiden...

Respiratory drugs
Theophylline, tiotropium, codeine,
glycopyrrolate...

Others
Analgesics, antiepileptic drugs,
antiinfectives , corticosteroids...

BiniRagE 14 #Emp 8218 2 5 A —EZ Anticholinergics / Antimuscarinics

JAMA Intern Med. 2015 Mar;175(3):401.



ZFlixEt & Anticholinergic Burden

o ZEFE (Polypharmacy) : A1 50% EEGEEHERRBE /D —ENEMmMEY)

o ZERAVIAEERE Y o BEM RRE > WA ETERY anticholinergic burden Z# K&
o FARKEEBREREIFEENSHE (dose dependent)

o FHEIEMERA PK/PD &1L > EFHEHESLIRMIB@HAERAFIR RE

o COMEEMRS AN |

o CNS Em=<izIig: Anticholinergic Burden

o BBB®EZEM 1 EHREESEENEFEREHERRE
ZEY)TFEERE (free fracti

o RWNRRIA (free fraction) 1 EAIETAEAARRI ORI -

o FHEMHER | Dementia * Delirium - Falls & Fractures

[1] J Am Geriatr Soc. 2011 Aug;59(8):1477. [2] BMC Geriatr. 2015 Mar;15:31. [3] Clin Interv Aging. 2009;4:225. [4] Neurol Sci. 2009 Apr;30(2):87.



Anticholinergic Burden =3 ERZRRETEEL - EX

ZEYHEERSBERTAE
CrAS Clinician-rated Anticholinergic Scale 60 0-3 Han, 2001/2008 (USA)
ADS Anticholinergic Drug Scale 117 0-3 Carnahan, 2006 (USA)
ABC Anticholinergic Burden Classification 27 0-3 Ancelin, 2006 (France)
ACB Anticholinergic Cognitive Burden Scale 88 0-3 Boustani, 2008 (USA)
ARS Anticholinergic Risk Scale 49 0-3 Rudolph, 2008 (USA)
AAS Anticholinergic Activity Scale 99 0-4 Ehrt, 2010 (Norway)
ALS/ACL Anticholinergic Loading Scale 49 0-3 Sittironnarit, 2011 (AUS)
AlIS Anti-cholinergic Impregnation Scale 128 1-3 Briet, 2017 (France)
AEC Anticholinergic Effect on Cognition 165 0-3 Bishara, 2017 (UK)
GABS German Anticholinergic Burden Scale 151 0-3 Kiesel, 2018 (Germany)
m-ACB Modified ACB 169 0-3 An, 2018 (Korea)
KABS Korean Anticholinergic Activity Scale 138 0-3 Jun, 2019 (Korea)

*Drugs scored > 0 point (having anticholinergic activity in any potency level)



Anticholinergic Burden 51&

ACB (Anticholinergic Cognitive Burden Scale) [Example]

Score =1 (Mild)

Atenolol
Alprazolam
Captopril
Codeine
Colchicine
Diazepam
Digoxin
Haloperidol
Fentanyl
Furosemide

Loperamide
Metoprolol
Morphine
Nifedipine
Prednisolone
Ranitidine
Theophylline
Trazodone
Warfarin

Score = 2 (Moderate)

Amantadine

Belladonna alkaloids

Carbamazepine
Cyproheptadine
Meperidine
Oxcarbazepine

Score = 3 (Severe)

Amitriptyline
Atropine
Benztropine
Chlorphenamine
Chlorpromazine
Clozapine
Darifenacin
Diphenhydramine
Doxepin
Hydroxyzine

Imipramine
Nortriptyline
Olanzapine
Oxybutynin
Paroxetine
Promethazine
Solifenacin
Tolterodine
Trihexyphenidyl

Total anticholinergic burden score : &% A £ FHBYFR B &Y 2 75 2042

Aging Health. 2008;4(3):311.
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Anticholinergic Burden & CV Risk
OIS

Author, year Design Population  Drug Use Info. Measurement Outcomes & Main Results (HR)

Myint, Cohort 40-79vy/o Self-report Baseline ACB score * All-cause mortality :1.83 (1.53-2.20)

2015 (UK) study  (n=21,636) P (>3, 2-3, 1 vs. 0) « CVD :2.17 (1.87-2.52)

Gamble, Cohort Avg.58vy/o Self-report Baseline ACB score * Stroke :1.59 (1.34-1.89)

2018 (UK) study (n=25,639) P (>3, 2-3,1vs.0) * Stroke mortality :1.86 (1.37-2.53)

Tan, 2018 Cohort Avg.80y/o National Annual ACB score * Stroke & all-cause mortality :1.20 (1.14-1.26)
(Sweden) study (n=39,107) Database (=2, 1vs.0) * |schemic stroke :1.86 (1.37-2.53)

Hanlon, Cohort 37-73y/o Self-report & Baseline 10 scales * MACE: 1.01 (0.97-1.05) to 1.17 (1.14-1.2)

2020 (UK) study

Lockery, 2021 Cohort
(AUS/USA) study

(n = 502,538)

>75y/o
(n=19,141)

Interview

Self-report &
records

(1-point increase)

Baseline ACB score
(23, 1-2 vs. 0)

All-cause mortality: 1.05 (1.04-1.07) to 1.13 (1.12-1.15)

Ischemic stroke :1.58 (1.06-2.35)
Hemorrhagic stroke :0.85(0.34-2.13)

« BENEEER : Baseline anticholinergic burden #i5% & 24 0 MESHEEHS
o MWHAIEZEHTE ;. Pro-arrhythmic & Pro-ischemic effect

[1] Age Ageing. 2015 Mar;44:219. [2] IntJ Epidemiol. 2018 Apr;47:625. [3] J Alzheimers Dis. 2018;65:589. [4] Ann Fam Med. 2020 Mar;18:148. [5]J Gen Intern Med. 2021 Jun;36:1629.



EMERRE - FEJEEIEITHEL

Variation

Exposure (Baseline) Follow up Outcome (CV Events)

High Burden Group A A A

Initiation of new drugs?
Switching? Discontinuation?
- Misclassification bias?

- BOANERZMEEBE(E - B3 anticholinergic burden TN E a5 B 2L
- 72H% anticholinergic burden B4 /S {4 {E 0] 55821 misclassification bias M5 £ 45
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AHRAIZER] - FHIZERIRSRIRS?

Recently

Acute CV Events?

Time
Individual’s Anticholinergic Burden

GReHBES M S RERERERN - FrBRANEREZRERENNBREHIZE
5¢f5 & fiR5R : = anticholinergic burden B S5 - F8HANEE 4 CV EHMNERETRS ?
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5513E 5T Case-Crossover Study (CCO)

B 1t B FHE B8 5T (self-controlled study)
Index Date - [EZBES “when” A 2ZE “who”

[Event Date] . AREKIE(EHRE time-invariant confounder
Case Crossover

‘ : R IR 758 & &= 52 (transient exposure)

Bl M S5 (acute outcome) Z AHER 14

Reference  Washout Hazard
Period Period Period {25405 (hazard/case period) vs.
Time > BI—ERB5 [ (reference/control period)

mERITEARENER T

[1] Am J Epidemiol. 1991;133(2):144-153. [2] J Intern Med. 2014;275:581-9. [3] Pharmacoepidemiol Drug Saf. 2021;30(6):671-684.



CCO Bhhi%

ARIFRRRERIEFLL (Odds Ratio)
(EO: Exposure odds)
OR

(Odds Ratio) EOHazard = Hazard E 2= B E'E Ref 7 ¢J~ ZAEQ

[:Ende): I;a:e] EO... = Hazard ““g%ﬁ Ref BEREZ A
vent Date

Case Crossover Reference Period

; I E* E
- Hazard E* a b =y EoHazard

Reference = Washout Hazard Period E- C d
Period Period Period 2
(E*: Exposed)
EoRef

Time (E: Unexposed)

OR = EOHazard/EoRef = b/C

[1] Am J Epidemiol. 1991;133(2):144-153. [2] J Intern Med. 2014;275:581-9. [3] Pharmacoepidemiol Drug Saf. 2021;30(6):671-684. 16



CCO thr3i% [Example]
lzEEES IS EAtERIE?

1. WP —BEREE {‘\ —
EHIR T Monkey 1

2 EREBREOR ,g\ ‘ ). &%
I
index date Monkey 2

3. BEBA—RIY R )
REAILEE Monkey 3

Time

Exposed wmmmm Unexposed nEvent
17



CCO 3t 73i% [Example]

Event Date

[Index Date]

1 -
Reference Washout Hazard
Period Period Period

Exposed === Unexposed

Reference Period

E* E
Hazard E* 2 3 ‘ EOHazard
Period E- 1 1
¥
EORef

OR = EO,,,.. / EOg = 3/1=3.00

Hazar

HEmEEREAREREE/IREARDN
ZHREENRLUS

18



CCO &= XRIPR%E! - Exposure Time-Trend Bias

Exposure

Population-Level Exposure Time Trends
Time Trends

o HEITh/EZE ™ Event

o GRIKIESIEF \
Individual-Level Exposure Time Trends Reference Washout Hazard

o UEZFENEIABRER W  B#R) Period  Period  Period

o I PR T B bA 40 A F 2 t 1

Case Crossover

o REFERBMEIERAEZRKIZM
o TEIREEZERRY - ERZEmMIGHEERFHAMER H it [A RS Zm{E RGN/ D
- Protopathic bias (reverse causality) > EHHEZEMNHEHAMH S E/(EG

Pharmacoepidemiol Drug Saf. 2021;30(6):671-684. 19



IRIESHT

FZ1E CCO HEB1ERY Exposure Time Trends

Event

Overall
Exposure

Reference Washout Hazard

Causal Effect

2 Exposure
Time Trends

Epidemiology 22(4):p 568-574, July 2011.

OR = ORcausaI X OR

EHZ222AY OR B1 3 causal effect
LUK time trends EELAY OR

time-trend

=1 ==
ORcausaI Hx n\g frifm| %

== 4%
ORtime-trend ~F )EIE

20



FRIESHT - Case-Time-Control (CTC)

FIFH Non-Case 1

Case Crossover

£17 Control Crossover

Index Date
[Event Date]

—

Reference Washout

Control Crossover

—

Reference Washout

Epidemiology 22(4):p 568-574, July 2011.

Case
Hazard
Index Date
Non-Case
Hazard

OR OR x OR

case = causal time-trend
ORcase
= 0Rcausal
OR
control
ORcontrol = ORtime-trend

R 5% non-case ERZ2ZAY OR
BS 44 exposure time trends 5,
21



IRIESHT - Case-Case-Time-Control (CCTC)

FJF Future Case &% Control Crossover

Index Date

Case Crossover [Event Date]

s 4 Case | OReye = ORe X ORipron

Reference Washout Hazard
ORcase _ OR
Control Crossover Index Date Future Case OR i = causal
ﬁ Event Date contro
_ A 1 Future Case ORcontroI = ORtime-trend
Ref Washout H d i — "
elerence ashot azar Lag Time 1@ case [current case] AL ¥ 55 —1{&

S HAAF MR case [future case]

Epidemiology 22(4):p 568-574, July 2011. 22



BRIESH

- CTCvs. CCTC

Case-Crossover Case-Time-Control Case-Case-Time-Control
(CCO) (CTC) (CCTC)
EEERE 425 415 (hazard RIE7ZHT ; BI=W#E crossover RIEZHT ; B22m#E crossover
=0=t | period) A —E5 7 R Case crossover: Case Case crossover: Case
(reference period) BEZ2 | Control crossover: Non-case Control crossover: Future case
o H#Acase - FREEAD | « dIBIRIE population-level  TOIURRIE population-level 5
m | RERKIE within-subject exposure time trends ind;\gdual-level exposu.ure trends
time-invariant confounder (RJ#RIE protopathic bias)
* & non-case selection bias &&=
- D5 %% exposuretime |+ FEEIMIARBESHE - ﬁ o HMRIFRKE - future case
trends bias 5/ £& selection bias %¢/& (TJ FJ DRS % ROVLHLD O] sE B (A 2
P \| 4z =
BR] | ° Ol BEEEITRIEDHT (CTC TTULACLA PR E ) * Future case B2 current case FV1H
5}, CCTC) * Non-case B9 exposure trends OJ B FRF 8 U OR 78 SR BR R (K 1B
PEEA case WEEE K - FIHE
BERIE population-level BYEF 7>

[1] Pharmacoepidemiol Drug Saf. 2021;30(6):671-684. [2] J Intern Med. 2014 Jun;275(6):581-9.

(DRS: Disease risk score)
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Study Population
Data Source: Taiwan NHIRD &i&(2(RxS5#|E (2006-2018)

\ (§1110413)
* E 2011'2018 EFEﬁ ’ %'Lﬁ'-lb\ml Adults with hospital admissions due to incident acute cardiovascular
’-—'é—-'%{q:A B;TE% events between 1 January 2011 and 30 December 2018
o Myocardial infarction
o Strokes Excluded
. > 414 266 Aged <65 years on event date
o Arrhythmlas 378 701 Acute cardiovascular events in
o Conduction disorders five years before incident event
A\ 4
o CV death
[ICD-9-CM & ICD-10-CM] Eligible participants
o £ 2655 ;
No matched future cases
o BERFHAMESHRE

Participants included in case-case-time-control analyses

NHIRD: National Health Insurance Research Database 25



Case-Case-Time-Control (CCTC) t555%5

Current case

event date . % H%:. FEﬂ E Faﬂ : 30 %

Index date
 — ( R ] « Reference periods : FiEt 4 = 1
. .y  Future/current case S EEH2
(one of four reference periods was randomly selected) period *E EE % ;ﬁ 0 60_ 180 %
[ [ [ [ [ I |
-180days -150days -120days -90days -60days -30 days -1 day

“—~— e 1

Washout : Matched Odds ratio for

period : calendar case crossover
: time in current cases
Index date
Future cases
» > OR _ ORCase
Reference periods Hazard Futurfdcats N e OR it
(one of four reference periods was randomly selected) period EVent. dats

| I [ [ [ I | . L wp or_,

-180 days -150days -120days -90days -60days -30days -1 day Oddsratiofor

t J : 60 to 180 days > 'control crossover
: in future cases _/
Control crossover 26




Anticholinergic Burden HIE & &zt 94

o =3RIEIE : ACB (Anticholinergic
Cognitive Burden Scale)!

o REWWRAESRKEBEBMAER
RIZEHIAY ACB 73 EUN4E

o BEBRINAIEE (BISh - TR AR ;
K Jc a1 95 22 3R B A RE 14 )2
ATC code MENZEY)FERE R
EREEDR PRS2
a9 B ET &

o EEEENH:23-1-2-0
e Conditional logistic regression

[1] Aging health 4.3 (2008): 311-320. [2] Thorax 2013;68:114-6.

Total Anticholinergic Burden

Exposure .
Category Hazard Reference Analysis
period period
A 1-2 0
= 1-2vs.0
B 0 1172
C >3 0
= >3vs.0
D 0 >3
E >3 1-2
= >3 vs.1-2
F 1-2 >3
G 0 0
Provide no
H 1_2 1_2 . «
information
I >3 >3

27



Sensitivity Analyses - 1
R BIEEELER(ERR

)
Index date
Current case
event date
14 days
G P b d—> “—p
Current cases [ [ I [ | I | Future case
-100 days -34days  -14d -1d event date
Future cases I | [ [ [ T | p |
-100 days -34 days -14d -1d
Index date

Current case

event date
60 day washout period
—»
Current cases [ | [ [ [ [ | Future case
-210days -180days -150days -120days -90days -30days  -1day event date
v
Future cases [ [ [ I [ /| [
-210days -180days -150days -120days -90days -30 days -1 day
Index date
Current case
event date
120 day washout period
Current cases [ | I [ [ I | Future case
-270 days -240days -210days -180days -150days -30days  -1day event date
Future cases [ [ I I I /|
-270 days -240days -210days -180days -150days -30 days -1 day

CCTCdesign FiGHEEBRE

« Hazard/reference period
* Washout period
 Future/current case FEEHEKE]

Anticholinergic burden 73 2{t]1 34
e 25+14-0
e 210-1-9-0

28



Sensitivity Analyses - 2

EE AR EHREERAY Bias

o ESEYEIZE : 8 WHO defined daily dose (DDD) X IE

o EEFREYMERE : BIRERAXREBIOR I K 7 KHZEm

e E& time-varying confounders : &4 RZE* « LAER ~ LALK ~ AKI
o PFEOTCHE : RMNAFEMHKE (DM * HTN - Dyslipidemia)

o fERAARRBIZEFRETE anticholinergic burden

Scale Drugs scored (N) | Scoring levels Reference
ACB Anticholinergic Cognitive Burden Scale 105 0-3 Boustani, 2008 (USA)
ADS Anticholinergic Drug Scale 117 0-3 Carnahan, 2006 (USA)
GABS German Anticholinergic Burden Scale 151 0-3 Kiesel, 2018 (Germany)
m-ACB | Modified ACB 169 0-3 An, 2018 (Korea)
KABS Korean Anticholinergic Burden Scale 138 0-3 Jun, 2019 (Korea)

*Upper respiratory tract infection, pneumonia, influenza, urinary tract infection, bloodstream infection



Results: Main Analysis

Groups for comparing
total anticholinergic

No. of patients

Higher burden in

Higher burden in

Odds ratio (95% Cl)

burden score Total hazard period referent period
1-2vs. 0
Case crossover 26,110 17,603 8,507 1.86 (1.83 to 1.90)
Control crossover 24,683 14,247 10,436 1.35(1.33 to 1.38)
CCTC - - - 1.38 (1.34 to 1.42)
23vs. 0
Case crossover 45,384 33,174 12,210 2.91 (2.86 to 2.96)
Control crossover 36,368 21,363 15,005 1.43 (1.41 to 1.46)
CCTC - - - 2.03 (1.98 to 2.09)
23 vs. 1-2
Case crossover 30,880 19,432 11,448 1.56 (1.53 to 1.59)
Control crossover 24,627 12,703 11,924 1.06 (1.04 to 1.08)

CCTC

1.48 (1.44 to 1.52)

BHEOMEFHIRA - TS A1 30 XAHY anticholinergic burden LE5EEI S
> E& A B RS anticholinergic burden 5 - 8HiA0]gE AR S /O M E E &



Results: Sensitivity Analyses

MERRERNETSERE

AREEE DA EME—

Analyses

Odds ratio (95% Cl)

1-2vs. 0

>3 vs. 0

23 vs. 1-2

Cut-off point for exposure category

0,1-4,25

0, 1-9, 210
Hazard/reference periods: 14 days
Washout periods

60 days

120 days
Interval between event dates of
future/current cases: 120-240 days
Adjusted by medication dosing
Adjusted by the duration of drugs used

Used >3 days within 30 days

Used >7 days within 30 days
Adjusted by time-varying covariates
Lag-time inserted

3 days

7 days
Exclusion of patients with CV drugs
Selecting patients with chronic conditions

1.54 (1.51to 1.58)
1.70 (1.67 to 1.74)
1.46 (1.43 to 1.50)

1.34 (1.31to0 1.38)
1.30 (1.27 to 1.34)

1.40 (1.36to 1.45)
2.81 (2.74 to 2.88)

1.74 (1.69 to 1.79)
1.25 (1.21to 1.28)
1.34 (1.31to0 1.38)

1.23 (1.20t0 1.27)
1.14 (1.11t0 1.17)
1.48 (1.40 to 1.55)
1.34 (1.30to 1.39)

2.46 (2.38t02.53)
2.90 (2.75 to 3.06)
1.94 (1.89 to 1.99)

2.02 (1.98 to 2.07)
1.97 (1.93 t0 2.02)

2.23 (2.16 to 2.30)
5.43 (5.26 to 5.62)

2.15 (2.09 to 2.22)
1.32 (1.27 to 1.36)
1.86 (1.81t01.91)

1.70 (1.66 to 1.75)
1.44 (1.40 to 1.48)
1.99 (1.91 to 2.06)
2.02 (1.96 to 2.08)

1.33 (1.28 to 1.37)

1.51 (1.47 to 1.55)
1.51 (1.47 to 1.55)

1.59 (1.54 to 1.64)
1.93 (1.88 to 1.99)

1.24 (1.20to 1.28)
1.06 (1.02 to 1.10)
1.38 (1.34t0 1.42)

1.38 (1.34t0 1.42)
1.26 (1.23 to 1.30)
1.35 (1.28 to 1.42)
1.51 (1.46 to 1.55)




Conclusions

o EERFZBAWS anticholinergic burden IF « $FEiATIREB RS /O M E & FE
o FAEES protopathic bias F9F2 £ . {(}AERZ2F4HEI &

Clinical Relevance

o WiIFRHEISTEZEY) - TMEZEE anticholinergic burden BYF £
o =EEMABWEFERLE - BEZA anticholinergic burden i
ESRtERAA R R IE

e Threshold of anticholinergic burden : & 1{& & k&A1 24
o 7AE : Protopathic bias BIRRIEF % « CCTC 32 EHMER
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ICPE: International Conference on Pharmacoepidemiology and Therapeutic Risk Management
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Manuscript - BiFI#R%E
1A BMJ Bt A6

o FEIPREI : Abstracts 250 - 300 = (=< 400 =) - AX AR
o HFYRZEHE : Structured abstract - structured discussion * summary box...
o EFIETR:

o VR 10 MBS LB STHEE (RIEAM EEATEN 8 mmol/L) .
o 95% Cl E"FPEZELL “to” TIE “hyphen (-)” &% ’-
o FHE: BR Word P - BSEEWE  NARHENYEE L

o BEhR :B\IESE B Word 2R 0] #EE

o ERKIFEIL : Vancouver style

o EEE RVWEFEH - BB iEE

o EHAMES : British/American English spelling ~ BT REE...

BMJ | House Style | Article types and preparation
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Revision Letter
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Response Letter - [B]ZRiRE & {Z21E

o MIFEEIZZZEARI :
o ANHBARZE (HEREE - 7% BEE..)
o EEIMM 7T - fiE data
o BRI bias T limitations
&5t iE & Bl [E] FE B {iI reviewer BYE — (B 5 RE

&
o [EIERIRE : B reviewer EIF BB 2T E
1. RWENTEHES  BHHEZEORIEE « IR FERR,
2. BRER O CRNXEREBN - eMotr - 26 RAA
3. BIEREINEHITIEZE > Justify - BRAAGE

o FRNREXEFEAHEIENAS - LUE reviewer 117
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Response Letter - [B]ZRiRE & {Z21E

Reviewer 4, Comment 4:

Finally, among the limitations one should also consider that data are about prescribed
medications however with no information regarding adherence/compliance.

Thank you very much for your comment. We have revised the manuscript and
esponse ) )
added a discussion on treatment adherence.

m (DISCUSSION, Strengths and Weaknesses of This Study, 2" paragraph)
Finally, although the claims database provided complete records of prescriptions,

the lack of information on drug adherence prevented us from confirming whether
the patients actually took their drugs, leading to possible misclassification bias.
However, this bias did not affect our conclusion because we could expect the
effects of drug adherence to be consistent across the hazard and reference
windows, resulting in a similar impact on estimates.
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Association between recently raised anticholinergic burden and risk of acute
cardiovascular events: nationwide case-case-time-control study

BMJ 2023 ; 382 doi: https://doi.org/10.1136/bmj-2023-076045 (Published 27 September 2023)
Cite this as: BM/ 2023;382:e076045

Linked research
Future-case control crossover analysis for adjusting bias in case crossover studies Fast Facts

Linked editorial

Anticholinergic medicines linked to cardiovascular events in older adults

Article Related content Metrics Responses Peerreview

Wei-Ching Huang @ masters student 1,Avery Shuei-He Yang @ doctoral student 1,
Daniel Hsiang-Te Tsai @ doctoral student 1,Shih-Chieh Shao @ pharmacist 12,Swu-Jane Lin @ adjunct associate professor?,

Edward Chia-Cheng Lai @ professor
44



RRERGRRR Z B

MMMSHE




ﬁﬁ%!!iﬂlﬁﬁim 5

FFTRXRIEN]!

MR RIS I SERE]

£ BB B2 AR R 5E Teamwork!
— BRI




PEEEMZR
SHEETTE

ISR & FGE

Il

The Grandma Test!




HIERAERENEEH

REERRI—IIHE

e “The purpose of a research is to find out the truth, not to
prove the hypothesis or the assumed relationship between
factors are true.”

Embrace it!

O |

e “lwouldn't worry even if a hypothesis was refuted, as long as it
is a high-quality study.”

e “You don't need to think of protopathic bias or other sensitivity
analyses results as 'biased'. On the contrary, | think you should
‘embrace’ it, and proudly present the results as an
improvement in research methods for future researchers.”




THANK YOU FOR LISTENING
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