Prevention of falls in elderly: Drugs should be avoided
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In 2015

®* the direct medical costs of
falls are $637.2 million for

fatal falls and $31.3 billion for
non-fatal falls.

® the average cost of a fatal fall
was $26,340 while the average
cost of a nonfatal fall was
$9780.

Table 3

Special Report from the CDC

The direct costs of fatal and non-fatal falls among older
adults — United States

Cost of Falls

Elizabeth R. Burns, * Judy A. Stevens, Robin Lee

National Center for Injury Prevention and Control, Centers for Disease Control and Prevention, Adanta, GA USA
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ABSTRACT

Introduction; This study sought to estimate the incidence, average cost, and total direct medical costs for fatal and
non-fatal fall injuries in hospital, ED, and out-patient settings among U.S. adults aged 65 or older in 2012, by sex
and age group and to report total direct medical costs for falls inflated to 2015 dollars. Method: Incidence data
came from the 2012 National Vital Statistics System, 2012 Healthcare Cost and Utilization Project-Nationwide
Inpatient Sample, 2012 Health Care Utilization Program National Emergency Department Sample, and 2007
Medical Expenditure Panel Survey. Costs for fatal falls were derived from the Centers for Disease Control and
Prevention's Web-based Injury Statistics Query and Reporting System; costs for non-fatal falls were based on
claims from the 1998/1999 Medicare fee-for-service 5% Standard Analytical Files. Costs were inflated to 2015 es-
timates using the health care component of the Personal Consumption Expenditure index. Results: In 2012, there
were 24,190 fatal and 3.2 million medically treated non-fatal fall related injuries, Direct medical costs totaled
$616.5 million for fatal and $30.3 billion for non-fatal injuries in 2012 and rose to $637.5 million and $31.3 billion,

| incidence as well as total cost increased with age and were higher among women.

Dffice based and outpatient

;ated falls among older adults, especially among older women, are associated with

Fatal Nonfatal total Hospatalizations ED visits s. Practical application: Widely implementing evidence-based interventions for fall pre-
Av_ cost per fall Total cost* Aw. oost per fall Total cost® A Tatal cost™ Av_ oost per fall Total cost™ Aw. cost per Eall Total cost® Tease ﬂ]E inddence and hfﬂ]thfﬂff costs ElSS[[iEltEd W]th thE‘SE‘ iI]jU]'iES
cost per fall ’ . A . "
— 6,340 pr— p— P 0550 P p— P P National Safety Council and Elsevier Ltd. All rights reserved.
Sax
Aden 525 769 $2EF D SHAG2 0.0 20407 551 S3HO 2.1 £1.9
Wormen ireE12 13550 10,441 222 1310029 128 £5252 6.4 £3.1

Totals may differ because of rounding. All costs are inflated but not adjusted for changes in incidence benwvesn 30012 and 2005
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> 2 chronic disease
Poor vision:

Urinary incontinence:
Stroke:

Diabetes:
Hypertension:
Postural hypotension:

Arthritis:
Vertigo:
Dementia:

Cognitive impairment:

2.00-2.15
1.41-4.80

1.48-3.40
1.39-9.67
1.16-3.62
1.4

1.92-2.87

1.39-1.42
1.87=-5.25
4.82-7.50
2.19-2.20

(1.40-3.19)
(1.01-8.45)

(1.19-6.15)
(1.15-81.85)
(0.96-10.53)
(1.05-1.81)
(1.12-6.73)

(1.02-1.87)
(1.19-25.90)
(1.68-8.40)
(1.50-4.63)

Uaduidussannminauluggeany

Risk Factors for Falls in the Elderly
® cognitive impairment

(adjusted OR= 2.2 [95% ClI 1.5, 3.2])

e presence of at least two chronic conditions

(OR = 2.0 [95% CI 1.4, 2.9))
® balance and gait impairment
(OR = 1.8 [95% CI 1.3, 2.7])
* low body mass index
(OR = 1.8 [95% Cl 1.2, 2.5])
®* Females (OR = 1.8 [95% CI 1.1, 2.9])

Tinetti ME, Doucette J, Claus E, et al. Risk factors for serious injury
during falls by older persons in the community. J Am Geriatr Soc 1995;
43 (11): 1214-21.

King MB, Tinetti ME. Falls in community-dwelling older persons. J Am
Geriatr Soc 1995; 43 (10): 1146-54
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Medication use Use three or more medications: 2.06 (1.14-3.14)
Use four or more medications: 1.24 (1.06-1.46)
Use five or more medications: 197 (0.81-1.68)
Use Anti-hypertensive drug: 2.40 (1.13-5.10)
Use long-acting benzodiazepines:  2.40 (1.01-5.87)
Use Diuretic drug: 2.16-7.20 (1.18-7.80)
Use Vasodilator drug: 3.00 (2.30-4.20)
Drinking alcohol regularly 2.54 (2.46-2.63)
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Table I. Risk of falling and drug use: results from meta-analyses,
pooled odds ratios from Leipzig et al.[42.43]

Drugs Odds ratio (95% CI)
Any psychotropic

Antipsychaotics 1
Sedative/hypnotics 1
Benzodiazepines (any) 1
Short acting 1
Long acting 1
Antidepressants 1.
TCAs 1
Type 1a anti-arrhythmics 1
Digoxin 1
Centrally acting antihypertensives 1.16 (0.87, 1.55)
Nitrates 1.13 (0.95, 1.386)
ACE inhibitors 1.20 (0.92, 1.58)
p-Blockers 0.93 (0.77, 1.11)
Calcium channel blockers 0.94 (0.94, 1.14)
Any diuretic 1.08 (1.02, 1.16)"
Thiazide diuretics 0.97 (0.78, 1.20)
D;Z:; diuretics g:gg Egzz : :E; Leipzig RM, Cumming RG., Tine.tti ME. Drugs and faI'Is in
o ’ older people: a systematic review and meta-analysis: .
Non-opioids 1.09 (0.88, 1.34) Cardiac and analgesic drugs. J Am Geriatr Soc 1999;
NSAIDs 1.16 (0.97, 1.38) 47 (1): 40-50
Aspirin 1.12 (0.80, 1.57)

- - - - - Leipzig RM, Cumming RG, Tinetti ME. Drugs and falls in
ACE =angiotensin-converting enzyme; Cl=confidence interval; Id le: . . q lvsis: |
MNSAIDs =nonsteroidal anti-inflammatory drugs; TCA=tricyclic olaer peop.e. a systematic reYIeW and meta-analysjs: |.
antidepressant; © indicates statistically significant odds ratio. Psychotropic drugs. J Am Geriatr Soc 1999; 47 (1) 30-9




Table Il. Risk of falling and drug use: results from meta-analyses. Summary of pooled odds ratios from Leipzig et al.,[**#% Woolcott et al.*#!
and Bloch et al.l*%

Drugs Study (publication date range)
Leipzig et al.[4243] Woolcott et al.[#4] Woolcott et al.[#4] Bloch et al.[#*]
(1966-1996) (1996-2007) random (1996-2007) pooled (1981-2007)
pooled OR (95% ClI) effects pooled OR (95% CI) Bayesian OR (95% Cl) pooled OR (95% Cl)
ntihypertensives Non-informative® 1.26 (1.01,1.50)" 1.24 (1.01, 1.50)°
Diuretics 1.08 (1.02, 1.16)° 1.03 (0.84, 1.26) 1.07 (1.01, 1.14)°
B-Blockers 0.93 (0.77, 1.11) 1.14(0.97, 1.33) 1.01 (0.86, 1.17)
ny psychotropic drug 1.73 (1.52, 1.97)° 1.78 (1.57, 2.01)*
ntidepressants 1.66 (1.41, 1.95)° 1.72 (1.40, 2.11)° 1.68 (1.47, 1.91)° 1.59 (1.46, 1.73)"
Benzodiazepines 1.48 (1.23,1.77)° 1.60 (1.46, 1.75)" 1.57 (1.43,1.72)° 1.39 (1.24, 1.54)
ntipsychotics 1.50 (1.25, 1.79)° 1.71 (1.44, 2.04)" 1.59 (1.37, 1.83)° 1.50 (1.32, 1.71)"
Sedatives/hypnotics 1.54 (1.40, 1.70)° 1.31 (1.14, 1.50)° 1.47 (1.35, 1.62)° 1.54 (1.40, 1.69)"
ranquilizers 1.34(1.07,167)
Opioids 0.97 (0.78, 1.20) 0.89 (0.50, 1.58) 0.96 (0.78, 1.18) 1.38 (1.23, 1.56)"
NSAIDs 1.16 (0.97, 1.38) 1.65 (0.98, 1.58) 1.21 (1.01, 1.44)*

Cl=confidence interval, OR =odds ratio; NSAIDs =nonsteroidal anti-inflammatory drugs; " indicates statistically significant OR.

Leipzig RM, Cumming RG, Tinetti ME. Drugs and falls in older people: a systematic review and meta-analysis: Il. Cardiac
and analgesic drugs. ] Am Geriatr Soc 1999; 47 (1): 40-50
Leipzig RM, Cumming RG, Tinetti ME. Drugs and falls in older people: a systematic review and meta-analysis: I.
Psychotropic drugs. J Am Geriatr Soc 1999; 47 (1): 30-9

7— H A’ M M A’S A‘T Woolcott JC, Richardson KJ, Wiens MO, et al. Metaanalysis of the impact of 9 medication classes on falls in elderly
persons. Arch Intern Med 2009; 169 (21): 1952-60

people & sustainability BlochF, Thibaud M, Dugue B, et al. Psychotropic drugs and falls in the elderly people: updated literature rexf&w and
meta-analysis. J Aging Health 2011; 23 (2): 329-46




Meta-analysis of the Impact of 9 Medication Classes
on Falls in Elderly Persons

John C. Woolcot, MA; Kathryn . Richardson, M5c; Matthew . Wiens, BSc, Pharm, PharmD; Bhavini Patel, MPharm;
Judith Marin, BPharm, PharmD; Karim M. Khan, MD, PhlD; Carlo A. Marra, B5c, Pharm, PharmD, Ph»

ARCH INTERN MED/VOL 169 (NO. 21), NOV 23, 2009

Table 3. Pooled Bayesian Odds Ratios and Subgroup Sensitivity Analysis

Antihypertensives> @ [B-Blockers Sedatives/Hypnotics
]

I 1 T - -
Study Characteristic No.? OR (95% Cl) No.2 OR (95% Cl) No.?2 OR (95% Cl) No.?2 OR (95% Cl)
No. of subjects 4976 10145 8354 44 684

1.24 (1.01-1.50) 1.07 (1.01-1.14) 1.01 (0.86-1.17) 7 1.47(1.35-1.62)

4 1.29(1.00-1.65) 3 1.08 (1.01-1.16) 2 098
=35% Fallers 3 1.34(0.93-1.91) 2  1.09(1.00-1.17) 1 094( 11118 References identified from initial search
=35% Fallers 1 1.11(0.78-1.58)¢ 1 1.04 (0.87-1.24) 1 1.13( e B L

Long-term care 1 0.80(0.40-1.60)° 3 1.02 (0.84-1.25) 2 118 4261 EMBASE

Other 1 1.19(0.77-1.83)° 3 1.06 (0.82-1.38) 0 043 4087 MEDLINE
Mean age of study subjects, y 8 Cochrane database

=75 4 1.33(1.03-1.68) 4  1.11(1.03-1.20)0 2 083

=75 2 1.04 (0.79-1.38)° 5 0.96(0.84-1.08)b 2 102 11065 Studies excluded
Medication/falls ascertainment « Article did not look at the association

Good 9 119 {[]??"1 33]{: 5 1.04 {039‘1 23] 1 0.87 { - be‘ween .medmatlﬂn use and risk of falling

* Article with data from before 1996

Poor 5 1.24(0.97-154) 4 1.09(1.02-1.16) 3 1.02( « Participants younger than 60 years
Study type v

Case-control 2 1.09(0.80-1.50)¢ 5  1.11(0.94-1.32) 1 087( ) )

Cohort 3 1.34(0.93-1.91) 1 1.05(0.97-1.15) 0 1.00( 53 Sudies consered and assessed

. -analysis
Cross-sectional 1 1.11(0.78-1.58)¢ 3 1.11(1.00-1.24) 3 102
. _ _ ] . 31 Studies excluded
aﬂhnrewatmns. Cl, confidence interval; OR, odds ratio. - « Insufficient data results
Refers to new studies nn_I]..r. - _ ) « Inappropriate study design

bGreater than 95% posterior probability that the difference between ORs is greater than 0. v

CAttained by random-effects inverse-variance model (frequentist) owing to unstable Bayesian model.

22 Studies included in the meta-analysis 15




Why Elderly are Patients at Risk

®* Polypharmacy : multiple prescribing physicians and prescriptions filled at multiple pharmacies also
increase the risk if not managed properly.

®* Pharmacokinetic and pharmacodynamic properties of drugs change with aging and result in a
different response
® increase in total body fat
® lose weight or malnourished
® total body water shrinks by 10-15%
® Serum albumin is frequently decreased by 15-20%
® 40% reduction in liver volume and blood flow
®* decline in kidney mass, renal blood flow, glomerular filtration rate and tubular secretion rate

® decrease in organ function

D THAMMAS AT
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Medication Fall Mechanisms

Medication acting on

® the brain (psychotropics)

® cardiovascular function
Psychotropic: anxiolytics/sedative-hypnotics, antipsychotics, antidepressants,
anticonvulsants, and narcotic analgesic

® Effects on cognitive function, resulting in sedation, slower reaction times, and

impaired balance.

Cardiovascular medications: lower blood pressure with subsequent hypotension or affect
heart rate, resulting in bradycardia, tachycardia, or periods of asystole

NTHAMMAS AT

J people & sustainability 17




TABLE 1 — Potential adverse effects of medications contributing to falls

in the elderly

Adverse drug effect

Medication(s)*

Aagitation

Antidepressants, caffeine, neurcleptics, stimulants

Arrhythmias

Antiarrhythmics

Cognitive impairment,
confusion

Benzodiazepines, narcotics, neuroleptics, any drug with
anticholinergic effects

Drizziness, orthostatic
hypotension

Anticonvulsants, antidepressants, antihypertensives,
benzodiazepines, narcotics, neuroleptics

Gait abnormalities,
extrapyramidal reactions

Antidepressants, metoclopramide, neuroleptics

Increased ambulation

Diuretics

Postural disturbances
{(e.g., problems with balance)

Anticonvulsants, benzodiazepines, neuroleptics

Sedation, drowvwsiness

Anticonvulsants, antidepressants, benzodiazepines,
narcotics, neuroleptics

Syncope

Beta-blockers, nitrates, vasodilators {(e.g., alpha,-adrenergic
blockers such as doxazosin)

VWisual disturbances
(e.qg., blurred wvision)

MNeuroleptics, any drug with anticholinergic effects

*Mot an exhaustive list; many other agents may cause adverse effects specified.

THH’I'H'(I‘T.)H'I
people & sustainability

Ruddock B. Medications and falls in the elderly. CPJ/RPC ¢ JULY/AUGUST 2004, VOL. 137, NO. 6. 17-18
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Antihypertensive agent: cause orthostatic hypotension

Beta-blockers

Alpha-adrenergic blockers

atenolol, carvedilol

doxazosin, prazosin,
terazosin, tamsulosin

Thiazide diuretics
Loop diuretics,

orthostatic hypotension

orthostatic hypotension

orthostatic hypotension
Vasodilating effects

orthostatic hypotension,
electrolyte imbalances,
dehydration, and increased
urinary frequency

Giving

carvedilol with food can reduce

the risk

should be given at night to
reduce the risk of orthostatic
hypotension

selective urinary

tract alpha receptor blockers.
Tamsulosin, alfuzosin

Use these cautiously in
patients with lower systolic
blood pressure and in those
who are volume depleted.

Beta blocker
- Eye drops for glaucoma

Coggihs MD. Medication Monitor: Medica

timolol
betaxolol and
levobunolol

lions That Increase. Today's G

systemic adverse effects
bradycardia
and hypotension

priatric Medicine.2018; 11(4 )

Systemic effects similar to
beta-blockers

administered optically are
absorbed systemically. 19




Psychotropic medications: can cause sedation, balance problems, impaired judgment, motor deficits,

behavioral changes, and sleep disturbances.

Anxiolytics/ Benzodiazepines cognitive impairment,
Sedative-Hypnotics (BZDs) unsteady gait, psychomotor
impairment, delirium, and
dependence
Antipsychotics haloperidol syncope, sedation, slowed
olanzapine reflexes, loss of balance,
quetiapine and impaired psychomotor
aripiprazole function

risperidone

Coggins MD. Medication Monitor: Medications That Increase. Today's Geriatric Medicine.2018; 11(4 ).

closely monitor

patient’s response esp. taking
long half-life med. i.e.
diazepam can cause
confusion, insomnia,
lethargy, acute delirium, and
weight loss

20



Psychotropic medications: can cause sedation, balance problems, impaired judgment, motor deficits,

behavioral changes, and sleep disturbances.

Antidepressants Tricyclic (TCASs) --Anticholinergic side effects: confusion,
e Bl BRI ELER B antidepressants cognitive impairment, delirium, dry mouth,
falls constipation, and urinary retention
--alpha-blocking activity can cause orthostatic
hypotension.

--antihistamine properties can cause
sedation, impair balance, and slow reaction

times
SSRIs: citalopram ataxia, impaired psychomotor function, and
escitalopram syncope, contributing to increased fall risk.
sertraline orthostatic hypotension.

paroxetine
fluoxetine

SNRIs: venlafaxine

ATHAMMAS AT

&) people & Susfa/nab/l/fy 21
Cogglns MD. Medication Monitor: Medications That Increase. Today's Geriatric Medicine.2018; 11(4 ).




Pain Medications Opioids and opioids  sedation, dizziness, syncope,

derivatives and central nervous system
depression
Anticonvulsants gabapentin ataxia, impaired psychomotor
levetiracetam function, and syncope

phenytoin
valproate

Coggins MD. Medication Monitor: Medications That Increase. Today's Geriatric Medicine.2018; 11(4 ).
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&) people & sustainability 22




TH

loNanls 2: Falls Risk Assessment tool
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NIsSNsuAaD

AaNMwsuNunoiU

NISUDVIKU

Nnswa

NISTFON
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no:IsAaiSasy

TuawsnAdUAU
NIsIuny

JunarHiuaolia
ADUMISADUINAD
VINWDU

Soan, anun,
unAA

DINSILUIWD,
msusurnaudna

TudoNNbwa
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peop(AIUUSOU O - 10 = DA WADICH

6 10sunau

iaulagiZiaunsnd
HSoAUZIDU 2 AU

Sanunta:unnAa

Tuesryors,
MISUSURnauU
wadnad

T&suen

Udoygrmiswa
lalEplcinnlCalal

LoNS:uuiDwIEa:
Hasaidoanbwa
rRIu [B-blocker,
UJudadanDs,
YNaaAIUAUIaDQ

OlsABosy 1 Tsa

Jdao:uoy
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3 1IGsurniau

iaulaudaunsnd
HSoAUZIDU 1 AU

sunna

MsusuUrau
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NiJwa 13U
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(stress incontinence)

falS|latI110][]
aJnsod
HeoludouNs
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NJsus, nmisaaaulv
UNwsow

2O WAS,
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MISUOUIBULQUNG
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JUSUNSY
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(urge incontinence),
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21-33 = DA WIAUIAN

Anaonann Fall prevention: Best Practice Guidelines, Quality improvement and Enhancement Program, version 3, 2003.
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oNals 2: Falls Risk Assessment tool
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1
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Ju PB-blocker,
gnIudaan;,
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Olsagosy 1 Tsa

11-20 = DAouEouUNaY

2

UUNS:uUUS-AIN
Nowa 13U
gnnNasouuUs:aNn,
JIUDUKAU,
gNAaU
psychoactive

UlsAgosu > 1 TsA

3

GNVENS:UURDTRIA:
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s:uuds:ANNbwA

Ulsagosunanulsa

21-33 = DADWIAUJAN

ARaBNAN Fall prevention: Best Practice Guidelines, Quality improvement and Enhancement Program, version 3, 2003. 24




U 4

AUlggeegnnIeaadlaiunsdnuseianisliasugmnuile uasduinlunysuilouvesiUle naliaoten
finngnnau asdnysziRaudiussenitmislagviialu wienisusulldeuvsuiaeini Audiwaii
finsnnau
4‘ Y d‘ [] U &J U U a o a U Y U U
deUreaegndlsauszddusefuniunisiamunisaniulsandalasunisinulagnisiudseniue
AOALNITAANIUDIUNIEMNAUNAATU NHINATUNITTNYIATIEIER FroruiinannatInAeIwatviln
NAN1ENNEYN AISENIINUNIUNISIYEvaRtiennAsInaIsuLINg
vianifganisideneengninedauszamuinnin 1 vunlugeonglunanaeiiu lngemeivisgengnd
& o v a%d A a wa v 5 v v aday o &
UM LU INMERETAYN AR LILTLSE WIellvsyiRnnauddou snllunSUATiveunIe
msunndndadldenannndt 1 vun wasdniluiieniianudssawiannigundy arslianuseinseds
Jusreyeaa

N THAMMAS AT

/ people & sustainability

wuananvuiRnistasiu/dsaiiunndzunauludgeeny Wanwasen 1: aandunvamansigeany

| A

| A

| A

25



o o ) v v i v Ay A o v {0 w
ynassfisinsdsseelitudiieaeny wandensldornbiildfeudnensumddaau lnormeiiioinds Il A
laSugmangruulunandgiiu
AUreniivsziinnauuaidalasueninulsannusuiiengs mslasunisnsivinanududeansluviate nawin Il A

v v & v a ] ) N I a v v A ) |
waindunaegiaes 15 UM waglurindy naeanduludinian 1-3 uii a1rUsuGen systolic ARAWINAT
20 11.U58M Uag/m38 Ausudandiastolic 8AaININNIT 10 ULL.UTON ABIUTUAANIENEAYIAAAIIUAUGDATIUN

avsfinsvssdugunuesnsegnlufiaogengiidusy favndusdeutasidldueiidutiadodesonisiinls Il A
nszgANgY wasdlensianuiillsansygnngu mslinisquasnulsansegnngu enidulieduidesdentsifalse

NIEANNTU laun 1. Corticosteroids 2. 81fudn (phenytoin, carbamazepine, phenobarbital) 3. Thyroxine

hormone 4. Loop diuretics 5. Lithium 6. Narcoleptics, metoclopramide, Lkasmﬁu‘] Adiuseau prolactin 7.
Metrotrexate8. Cyclosporine A

Ald Corticosteroids 30 - 50% vzfinnsaniinla viTlvitnanszgnanasegnsaiiniglu 3 - 6 Woundilden)
gniudnuiia phenytoin waz phenobarbital 3ziiia metabolism vYainndiuansu iluineviadanfiuanuitgenidlasvedudnusvannsesay 10 wialsanseaniin
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