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ABSTRACT

Anticholinergic drug use can cause adverse drug reactions to include sedation, blurred vision and
others which, in turn, results in hospital-related falls. However, there is no report of the association between
anticholinergic drug use and falls in Thailand. The objectives of this study were to measure the incidence rate
of falls and the association between anticholinergic drug use and falls. This retrospective cohort study using
data from electronic medical records (EMRs) of patients who received medical services in Warinchamrab
Hospital and 22 Health Promoting Hospitals in the network from 1 January 2010 through 31 December 2019.
The patients included were 65 years or older, firstly prescribed with and continuously used either
anticholinergic drugs or other medications. They were divided into groups by Anticholinergic Cognitive Burden
score (ACB). Data was analyzed by incidence rate and the association between anticholinergic drug use and
falls was identified by Cox proportional hazard regression model. Of the 16,624 patients included, average age
was 73.02+6.77 years and mean follow-up time was 4.15+1.52 years. The incidence rate of patients with falls in
anticholinergic users and other drug users were 60.80 and 22.77 cases per 1,000 person-years, respectively. The
adjusted hazard ratio (95% Cl) for ACB scores of 1, 2-3, and >4 compared with the control group (ACB=0) for
hospital-related falls were 128 (114 - 144, p<0.001), 1.83 (161 - 2.09, p<0.001) and 325 (2.71 - 3.89, p<0.001),
respectively. Anticholinergic drugs increase the risk of falls in elderly patients. If the elderly use anticholinergic
drugs continuously, the risk of falls should be monitored and assessed. Patient information about

anticholinergic drugs-induced falls must be provided for active self-monitoring.
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1. Usgiugunmeaumi 11,294 (67.9) 8,502 (66.9) 1,685 (73.3) 850 (66.0) 257 (77.6)
2. ensansutadinans 2,670 (16.1) 2,110 (16.6) 271 (11.8) 251 (19.5) 38 (11.5) <0.001"
3. Useriudany 136 (0.8) 111 (0.9) 17 (0.7) 7(0.5) 1(0.3)
4.3uq 2,524 (152) 1,983 (15.6) 326 (14.2) 180 (14.0) 35 (10.6)

n15dilsAsan > 1, 9wau (Govaz) 3,459 (20.8) 1,307 (10.3)  1,192(51.8) 744 (57.8) 216 (65.3) <0.001"

nslden 24 519115 (polypharmacy), 7,186 (43.2) 3,669 (28.9) 2,035(88.5) 1,184 (91.9) 298 (90.0) <0.001"
U (Govaz)

Azuuufrilsasamesadu (CCl), 0.51 (1.02) 026(0.67)  126(1.36)  142(1.50)  1.44(1.71)  <0.001°
Anede (@nidsauuunsgm)

toyadudy q, $1uu (Govaz)
Amgdodniay 285 (1.7) 160 (1.3) 68 (3.0) 40 (3.1) 17.(5.1) <0.001"
AMENIEANNTU 68 (0.4) 31(0.2) 10 (0.4) 23 (1.8) 4(1.2) <0.001"
LsALduUsEammgUIMIUTIY 31(0.2) 9(0.1) 8(0.3) 12(0.9) 2(0.6) <0.001"
Tsaauaadou 45 (0.3) 15(0.1) 14.(0.6) 6(0.5) 10 (3.0) <0.001
lsAviaenlfonaued 626 (3.8) 179 (1.4) 227 (9.9) 170 (13.2) 50 (15.1) <0.001"
fmnuunnsesitunsueaiiu 2,158 (13.0) 1,455 (11.5) 376 (16.4) 239 (18.6) 88 (26.6) <0.001"
TANUUNNTIRIUNISLIAY 2,181 (13.1) 1,347 (10.6) 442 (19.2) 292 (22.7) 100 (30.2) <0.001"
HUsgiAmainen1su 475 (2.9) 353 (2.8) 74 (3.2) 36 (2.8) 12 (3.6) 0.554"
fuseiRnafinonfiaisu 3,363(20.2) 1,838 (14.5) 782 (34.0) 576 (44.7) 167 (50.5) <0.001"
nsldenguleUessd 995 (6.0) 440 (3.5) 229(10.0)  245(19.0)  81(24.5) <0.001"
msldugieusunay 1,384 (8.3) 527 (4.1) 361 (15.7) 363 (28.2) 133 (40.2) <0.001"

wUBWA: *Kruskal-Wallis test, ‘chi-square test, Anticholinergic Cognitive Burden (ACB)
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M13199 2 Senseriulafiuesinuardnnutieflasue 5 dduwsnuedusiarazug ACB

318NN AZLUU ACB 1Y fouay
atenolol 1 672 11.2
furosemide 1 586 9.8
theophylline 1 461 7.7
colchicine 1 387 6.5
loratadine 1 383 6.4
cyproheptadine 2 595 9.9
carbamazepine 2 26 0.4
amitriptyline 3 517 8.6
chlorpheniramine 3 123 2.1
trihexyphenidyl 3 121 2.0
dimenhydrinate 3 31 0.5
chlorpromazine 3 23 0.4

e Uie 1 18 01aldsusienisediuladiuesdnunnndd 1 518013, Avkuu ACB 2 Azluuiisnenisen 2 518073, Anticholinergic

Cognitive Burden (ACB)

= ° X Yy a Y & ° !
M99 3 igﬁlgLrJa’]LLagﬁlqu’Juaﬂ'ﬂEW]‘/Lﬂﬁu‘EJ’F\]ULﬂﬂWﬂaﬂJﬂiqLLiﬂ UNAIUNGHATLLUUTIN ACB

daya fuashanun  SuuneunguAuLLTIN ACB
(n=16,624) 0 ASLLUU 1 AZHUY 2-3 ASLUY =24 ASLLUU p-value
(n=12,706) (n=2,299) (n=1,288) (n=331)
AadnszernaRLAElEsUE 212(1.68)  265(1.57)  1.67(1.60) 147(1.64)  095(1.22)  <0.001*
uinnsvnau @),
(drudsauusnnsg)
FhefiAnmsundy, $1udu 2,185(13.1) 1,204 (9.5  450(19.6)  374(29.0)  157(47.4)  <0.001"

(5ovay)

wUBLAA: *Kruskal-Wallis test, “chi-square test, Anticholinergic Cognitive Burden (ACB)

AUNISANYIVBY Tan MP WaTAME ANUIALLUUTIY

ACB N1gaUaLLANAIULELIUBINITUNANNINTU

¥ ¥
o £

watilunaurainnalaniaundsinervesgns
anticholinergic WnannnstaduansadeUszan
Useram acetchholineﬁ muscarinic receptor R
nszR1LegTiienIedamasEuuUsEamaIunans
(central nervous system: CNS) hagssuuUsedaIn

'
a o

duuany (peripheral nervous system: PNS) 7ivinli
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15a anvisnsidendiuladiuesindessedenisldly
PR = a . A | v
AUlenillsaaneuidey (dementia) Liasa1nendawali

AMuaIu1saluni1sandtanas Wudu® uanand

a

Hasengdaiinmsldervaisvuiusiuiy wagdieeie

]
v
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A157199 4 gn519URN1TAlnIIVNALATILSA (Incidence rate of hospital-related falls) §n51d1uguATIBBEN

a

81U (Crude hazard ratio) WagdndiusunTewuuUTUAT (Adjusted hazard ratio) TugUleiAnnuseliles

Juszezian 5 U wazladusing 9 vesUhe

daya AsUNaY Crude hazard ratio Adjusted hazard ratio*
No. of No. of Incidence HR (95% ClI) p-value  HR (95% CI) p-value
Person- Events Rate No. of
years case/1,000
person-years
havian (n=16,624) 69,007.41 2,185 31.66
nejmmmﬂnl,uusqu ACB
ACB AZLUUTI = 0 52,872.74 1,204 2277 1 1
ACB AzUULTI = 1 9,994.93 450 45.02 197 (1.76-2.19)  <0.001 128(1.14-1.44)  <0.001
ACB AZLUWTI = 2-3 5,119.86 374 73.05 3.17(2.82-355)  <0.001 1.83(1.61-209)  <0.001
ACB AzHUUII > 4 1,019.88 157 153.94 6.45 (5.46-7.62)  <0.001 3.25(2.71-3.89)  <0.001
WA 37,382.39 1,194 31.94 1.02(0.93-1.11)  0.701 0.98 (0.89-1.07)  0.600
ArAuay Eadwnsuson)
Anusuladinfauu (SBP) 69,007.41 2,185 31.66 0.99 (0.99-1.00)  0.799 1.00 (0.99-1.01)  0.807
Anusuladingasng (DBP) 69,007.41 2,185 31.66 0.99 (0.99-1.00)  0.093 0.99 (0.98-1.01)  0.360
a1y (V) 69,007.41 2,185 31.66 1.00(0.99-1.01)  0.214 0.99(0.99-1.01)  0.821
dutinaanig (nn./u?) 69,007.41 2,185 31.66 0.99 (0.98-1.00)  0.207 0.98 (0.97-0.99)  0.007
ﬁﬂssiﬁquqﬁf 1,025.11 % 91.69 2.91(237-3.58)  <0.001 1.82(1.46-2.27)  <0.001
fiuszYAmugT 1,408.27 100 71.01 2.27 (1.86-2.78)  <0.001 1.35(1.09-1.67)  0.006
Ansn133nEn
Usziuguaweiumi 46,21038 1,686 36.49 1 1
enTINIUTYTNas 10,971.02 327 29.81 0.82(0.73-0.92) 0.001 0.91 (0.80-1.02) 0.109
Useiudeny 598.18 7 11.70 0.32(0.15-0.68)  0.003 0.39(0.18-0.82)  0.012
nsnssnwidu q 11,227.84 165 14.69 0.40 (0.34-0.47)  <0.001 0.50 (0.43-0.59)  <0.001
fiauunwsaedun1sUaeiu 7,833.38 504 64.34 2.32 (2.09-2.56) <0.001 1.46 (1.32-1.62) <0.001
finnuunniaesdunisiiu 6,986.07 697 99.77 4.07 (3.72-4.46) <0.001 2.73(2.48-3.01) <0.001
ﬁﬂixi’ﬁmnﬁﬂmmigu 1,722.97 143 82.99 2.72(2.29-3.22) <0.001 2.14 (1.79-2.55) <0.001
fivszinnisiinemsiaieu 12,497.07 795 63.61 2.55(2.34-2.79)  <0.001 137 (1.24-1.51)  <0.001
finsldengulaUosss 3,638.04 292 71.57 273(241-3.08)  <0.001  1.32(1.16-1.51)  <0.001
fimsldentreuaunau 4,966.17 391 78.73 2.76 (2.47-3.07)  <0.001 132(1.17-1.49)  <0.001
finnazdesniau 972.88 90 92.51 2.95(2.39-3.64)  <0.001 155(1.25-1.92)  <0.001
fnnaznszgnwgy 239.59 18 75.13 2.33(1.47-3.71)  <0.001 0.92 (0.57-1.47)  0.717
Asaduussamaniaume 110.39 12 108.70 336 (1.91-593)  <0.001  1.14(0.64-2.03)  0.651
UIRIU
fsnauaadon 172.82 16 92.58 2.89 (1.77-4.74) <0.001 1.70 (1.04-2.79) 0.036
filsAvaanidonauas 2,403.82 176 73.22 2.39(2.05-2.79)  <0.001 1.19(1.01-1.39)  0.039
filsawvanu 4,342.86 293 67.47 2.27 (2.01-2.57) <0.001 1.26 (1.09-1.45) 0.002
flsaaudulalings 8,896.82 570 64.07 235(214-259)  <0.001  1.19(1.05-1.34)  0.005
fsAnasiudu 165.47 27 163.17 4.95(3.38-7.23)  <0.001 166 (1.12-2.45)  0.011

swueLnn: Cl = Confidence Interval, Anticholinergic Cognitive Burden (ACB), *fudsfiogluaunisusgnaudie ngunziuusin ACB wid 1y Adivdiuiania A1nm

fuladin AnSn1ssnun nsguyns nshugsn nsuansedlunisueadiu nsunwsedlunisiiu Tsaau msiinennisis dou lsnaueadon lsanasnidonduos lsn

uuszamdniaumgiumusau lsawmu lsaanuduladings lsanisiudu amedesnau negnsegomgu nisldengulelessd waznsldeuoudiendy
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Wunsalunseinizermisanas (gastric pH N1gadu)

o

91nN15HeYR parietal cell inlinsasiansnlalag

[
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N¥UIUNITNTEI18AIve8 T ulgI018980nS
a | N o a X
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metabolism amas oxidative metabolism tAna1n
N1INAVLNTZUIUNTITA19AE (phase | reaction)

Ao A X Y] a o A
anasaInNNsdiienuidiesnduanas 8nviaiieany
UINTUNTEUIUNITAIIADBNVBIINIIbNIZANA

A P X ~ Y] a

Waeannn1sidenbuideailanazdnsin1snsesnte
(glomerular filtration rate: GFR) anad v1l#AINS
Aanvadsvasle (creatinine clearance: CrCl) anas

Tuggeeny Tudunsfsuwdasinundsnamansi

v
a = ¥ 1
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nsenwnsniviluussmalnenudnsgdinisalves
n13Mnda 60.80 Ause 1,000 AU-T F9ganingns,
auRnmsainmsunauludssnsiaserylved we. 2560
WU 27.00 - 42.00 Ausi® 1,000 AU-U% Lile

[

Wisuifeusnsgiinisaimennduvesnsinuaded
AunsAnwilulszinadingues Tan MP uazauz'
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TAaluesaninfu 12.3 aude 1,000 Au-U iile
WiguigunadningUinisalnisunauainnisiden
Fuledesinassinuininunni deilifunasn
nisfnurludszinadangulddeyaludiuves
Tsmeuafisauvadaieunndsinnisinuadsdi
fnsdeulesteyaveslsameruianazlsimeiuia
duafuguaimszdudiva Sndadeyainrsndou
sidnvsedndildluadiilldszuudielaounmeng
ABUNILMDS (computerised physician order entry:
CPOE) lunnsumeuvasnsliuimsdwmalitoyadls
fmnuaseurauiiazinaunsldenduladiuesinoy
Aansunduniuan uenaininanisinuilutsyme
UATEVY Zia A wazanz® TneRnaun1sunauna
THeriniladiuesinludtiofifiongiaud 65 Biululy
seHzI 12 1feuseiniesile ACB wuingaed
1#5uedulndiuesinfidaziuu ACB unniwdae
whitu 1 Avuuu Sanudewenisvnduiniudesas
80 \lolfisuiundualuau (Odds ratio 1.8, 95% C
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ACB snnntwiRewinfu 1 Azuun inanuiAsssanis
vnduiintuethditoddymeann

[
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Cox-proportional hazard regression iavinn1siAT I

AdNTuSsEnIaNguUledaz UL ACB = 0
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AZLUY, 1 AZUUY, 2 D9 3 AZLUY Uag> 4 AZLUY
wuinflheusaznguiaudedunismndunansiis
fuogneifeddynieadn JeaenndosfunisAne
999 Tan MP uazAme'® uag Squires P wazAne® 7
wuhgtaedlaueduladiuesindiflazuuuninas
dawaronsunduiiunndy dewfiufunguiiaguuy
ACB fifouniivIonduitliilddvendiuladiuesin
ogslsfimuiia 2 MsAnuiinanfsdissezinaives
nsfnmsgUasiuansety Tnefiszoznandamunis
1491 47 F¢ 209 Bnvlsdnumrresninfivsiusm
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