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a b s t r a c t 

Purpose: Despite well-established concerns regarding adverse drug effects, antipsychotics are frequently 

prescribed for older adults. Our first objective was to identify trends in antipsychotic dispensations to 

older Nova Scotians. STOPP (Screening Tool of Older Persons’ Potentially Inappropriate Prescriptions) cri- 

teria identify antipsychotic use in those with a history of falls as potentially inappropriate. Our second 

objective was to identify trends, predictors, and adherence with this STOPP criteria by identifying contin- 

ued antipsychotic dispensations following a fall-related hospitalization. 

Methods: A descriptive cross-sectional cohort study of Nova Scotia Seniors’ Pharmacare Program (NSSPP) 

beneficiaries ≥ 66 years with at least one antipsychotic dispensation annually from April 1, 2009 to March 

31, 2014 was completed. As well, unique beneficiaries with at least one antipsychotic dispensation in the 

four-year period between April 1, 2009 and March 31, 2013 were linked to fall-related hospitalizations 

recorded in the Canadian Institute for Health Information Discharge Abstract Database. The relationship 

of age, sex, fiscal year, days supply and length-of-stay were studied to identify predictors of continued an- 

tipsychotic dispensation post-discharge. Descriptive statistics and multivariate logistic analysis were per- 

formed. Odds ratios for the association of risk factors and adherence to STOPP criteria were calculated. 

Findings: We identified that in each year observed, there were 6% of eligible NSSPP beneficiaries that 

received at least one antipsychotic dispensation. Approximately 70% of antipsychotic dispensations were 

for second generation agents, primarily quetiapine and risperidone. Of the unique beneficiaries with at 

least one antipsychotic dispensation in the four-year period between April 1, 2009 and March 31, 2013 

who survived a fall-related hospitalization over 75% were dispensed an antipsychotic in the 100 days 

following hospital discharge. Logistic regression showed no statistically significant association between 

potentially inappropriate therapy and potential predictors in multivariate analysis. 

Implications: In each year from 2009 to 2014, 6% of Nova Scotia Seniors’ Pharmacare beneficiaries were 

dispensed at least one antipsychotic prescription. Over 75% of the older adults who received an antipsy- 
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ntroduction 

Optimization of drug use by older adults remains a priority.

ecognition of this need has led to creation of explicit measures

hat suggest optimal medication practices for older adults, includ-

ng the Beers’ Criteria list 1 and Screening Tool of Older Persons’ Po-

entially Inappropriate Prescriptions (STOPP) criteria. 2 Similarly, the

hoosing Wisely initiative 3 works to promote changes in health

are to avoid unnecessary tests, treatments, and procedures for pa-

ients. These quality indicators help clinicians and health system

anagers identify situations where risks from specific medications

nd procedures may outweigh benefits. Antipsychotic drugs are in-

luded among these explicit measures 1–3 as potentially inappropri-

te medications. 

The high use of antipsychotic drugs by older adults is a concern

ue to their known increased risk of adverse drug events, 4–8 which

nclude akathisia, 9 movement disorders, 10 confusion, 11,12 pneumo-

ia, 13 falls, 14 cardiovascular effects (eg, hypertension, dyslipidemia,

nd obesity), 15 hypothyroidism, 16–18 neuroleptic malignant syn-

rome, 19 and death. 19,20 In 2005, the US Food and Drug Admin-

stration (FDA) and Health Canada issued black box warnings re-

arding the increased risk of mortality in older adults with de-

entia treated with second-generation antipsychotic drugs. 4,21–23 

n response to observational studies that identified this risk, with

he use of both typical and atypical antipsychotic drugs, 19,20 , 23 the

DA extended this black box warning to include all antipsychotic

rugs in 2008. 22,24 As a result, antipsychotic agents are only rec-

mmended for use in those with a psychotic disorder or symp-

oms of dementia that have not responded to nonpharmacologic

reatment. 25–30 Despite existing quality indicators and limited in-

ications approved by drug regulatory bodies, antipsychotic agents

ontinue to be used off-label. 4,8 , 31–33 Many times, off-label antipsy-

hotic drug use occurs where precautions exist due to concomitant

ealth issues (eg, Parkinsonism or history of falls), or where drug

nteractions exist (eg, augmented anticholinergic burden resulting

n dry mouth or blurred vision. 4 Sensitivity to antipsychotic agent

dverse effects in older adults is potentially related to age-related

hanges in the brain’s response to these agents, 34 changes in the

lood-brain barrier, 35,36 and/or changes in drug metabolism and

limination. 37,38 

We were interested in antipsychotic agent prescribing to older

dults in Nova Scotia, Canada. We also wanted to explore con-

ordance with the STOPP criteria that recommends antipsychotic

rugs be avoided in those at risk of falls. We conducted a ret-

ospective observational study using Nova Scotia administrative

ealth data to identify annual trends in the dispensation of an-

ipsychotic drugs to older persons (Objective 1). Additionally, with

 continuous 4-year cohort, we identified the postdischarge contin-

ed dispensation of antipsychotic drugs in older persons who had

xperienced a fall-related hospitalization (Objective 2). 
T
days prior to a fall-related hospitalization, continued the drug class after

at despite the recommendations of quality indicators such as the STOPP

tinued in individuals at a high risk of falling. Future investigations are

, system, and policy interventions to improve concordance with this an-

rion when appropriate. 

© 2018 The Authors. Published by Elsevier Inc.

This is an open access article under the CC BY-NC-ND license.

( http://creativecommons.org/licenses/by-nc-nd/4.0/ )

ethods 

ources of data 

ova Scotia Seniors’ Pharmacare Program Database 

The Nova Scotia Seniors’ Pharmacare Program Database (NSSPP)

s a provincial drug insurance plan for eligible residents of Nova

cotia, aged 65 years and older qualifying for provincial health cov-

rage ( https://novascotia.ca/dhw/pharmacare/seniors-pharmacare.

sp ). This database was used to identify older adults aged 66 and

lder for Objectives 1 and 2 in separate data extractions: Objective

 is based on annual cohorts, whereas Objective 2 has a 4-year

ingle cohort. 

Nova Scotians may choose to enroll in this provincially funded

rug plan at age 65 years. Opting in requires registration and pay-

ent of an annual premium and a copayment, both with an annual

aximum (exceptions exist for low-income seniors). 39 The NSSPP

rovides benefits for approximately 66% of this older population. 40 

pproximately 92% of NSSPP beneficiaries live in the community;

% live in a variety of care-based settings long-term care facilities).

ova Scotians are excluded from the NSSPP if they receive bene-

ts from a federal government drug insurance program (eg, Vet-

rans Affairs Canada or Non-Insured Health Benefits for First Na-

ions People and Inuit), Nova Scotia Family Pharmacare, or any pri-

ate plan that covers most medications and supplies. Nova Scotians

ho qualify for NSSPP but choose to pay for prescriptions them-

elves are not included in the NSSPP database. 

The NSSPP database records prescriptions dispensed in commu-

ity pharmacies to program beneficiaries who are living in the

ommunity or long-term care facilities. Prescription claims data

rom the NSSPP include demographic details (eg, age and sex) and

nformation on prescriptions dispensed, including the generic and

rand name of the medication, strength, quantity, days supplied,

nd cost. NSSPP data do not contain medications administered in

ospitals, on discharge, or in emergency departments. 

orld Health Organization Anatomical Therapeutic Chemical 

lassification System codes 

Antipsychotic drugs were identified by 2015 World Health Or-

anization Anatomical Therapeutic Chemical Classification System

 codes for data extraction for both Objectives 1 and 2 ( https://

ww.whocc.no/atc _ ddd _ index/ ) ( Appendix 1 ). 

anadian Institute of Health Information Discharge Abstract Database

The Canadian Institute of Health Information Discharge

bstract Database (DAD) records acute patient discharge

nformation from 33 acute care facilities in Nova Scotia

 https://www.cihi.ca/en/discharge- abstract- database- metadata ). 

he DAD was used for Objective 2. 

http://creativecommons.org/licenses/by-nc-nd/4.0/
https://novascotia.ca/dhw/pharmacare/seniors-pharmacare.asp
https://www.whocc.no/atc_ddd_index/
https://www.cihi.ca/en/discharge-abstract-database-metadata
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articipants 

rends in antipsychotic dispensations (Objective 1) 

NSSPP claims data were used to determine the annual preva-

ence, sex, and age categories of NSSPP beneficiaries aged 66 years

nd older who received at least 1 dispensation of an antipsychotic

rug during a fiscal year between April 1, 2009, and March 31,

014. Each year, the cohort differs as beneficiaries aged, moved,

ied, or opted in or out of the program. 

ntipsychotic dispensations before and following fall-related 

ospitalization (Objective 2) 

Our second objective was to explore concordance with the

TOPP criteria that recommends antipsychotic drugs be avoided

n older adults at risk of falls. 2 NSSPP claims and DAD data were

inked to determine unique NSSPP beneficiaries aged 66 years and

lder with a fall-related hospitalization 100 days following dispen-

ation of an antipsychotic drug between April 1, 2009, and March

1, 2013. These individuals are at a high risk of falls because a pre-

ious fall is among the greatest predictors for future falls. 41–43 Al-

hough our study period began April 1, 2009, a 100-day window

as required at the beginning to identify antipsychotic drug dis-

ensations. Our first fall-related hospitalization was included after

ay 13, 2009. This design was chosen to provide proximity be-

ween the drug supply and the date of the fall, establishing the

ossible contribution (ie, biologic plausibility) of the antipsychotic

rug to the fall-related hospitalization. The choice of a 100-day pe-

iod reflects the NSSPP usual reimbursement of up to a 100-day

rug supply, and would suggest that a patient would still have had

ccess to the antipsychotic drug. 

esign 

The NSSPP database, the DAD, and Nova Scotia vital statistics

or deaths are housed at Dalhousie’s Health Data Nova Scotia data

epository ( https://medicine.dal.ca/departments/department-sites/ 

ommunity-health/research/hdns/health-databases.html ). Linkage 

ccurred using unique de-identified and encrypted identifiers

ased on a patient’s Medical Services Insurance number. Fol-

owing data linkage by Health Data Nova Scotia, person-specific,

nonymized, and categorized results were supplied to the study

tatistician (KM). Length-of-stay and disposition (discharge or 

eath) were identified for the fall-related hospitalizations. As

ell, surviving patients who received an antipsychotic drug dis-

ensation during the 100 days following discharge from hospital

ere identified. We did not capture the number of patients with

ultiple fall-related hospitalizations in each fiscal year; only the

rst fall-related hospitalization was evaluated. 

tatistical analysis 

For Objective 1, descriptive statistics were performed to sum-

arize population characteristics (sex and age categories) of NSSPP

eneficiaries who received at least 1 antipsychotic drug dispensa-

ion in a fiscal year, and the types (atypical vs typical) and generic

ame of the antipsychotic drug dispensed. We reported counts

nd frequencies for categorical and continuous variables. Annual

rends in antipsychotic drug dispensations were analyzed using the

ochrane-Armitage trend test. Cochran-Armitage tests for trends 

n binomial proportions across levels of either a single factor or

 covariate and can detect trends in data that are not ideal for

ore traditional statistical tests. 44 Logistic regression models were

sed to model the risk of potentially inappropriate therapy (ie, an-

ipsychotic drugs dispensed to older adults with an increased risk

f falls) and covariates identified a priori: year of admission, sex,

ength of stay, days supply, and age category. All variables were
ntered into a multivariate model where adjusted odds ratios and

5% CIs were reported. Significance was accepted as a P value <

.05. All statistical analysis was completed using SAS version 9.3

SAS Institute Inc, Cary, North Carolina). 

This research received ethics approval from the Health Sciences

esearch Ethics Board, Dalhousie University, Halifax, Nova Scotia

#2014-3302), with subsequent renewals. Approval for the research

tudy, including data linkage, was obtained from the Health Data

ova Scotia Data Access Committee. 

esults 

rends in antipsychotic dispensations (Objective 1) 

We identified that in each year observed approximately 6% of

ligible NSSPP beneficiaries received at least 1 antipsychotic drug

ispensation. Of approximately 60 0 0 persons in each year’s cohort,

he proportion of women varied from 65% (2013) to 67.5% (2009).

igure 1 and Figure 2 show the cohort categorized by age and sex

further details in Appendix 2 ). 

Table 1 shows the antipsychotic dispensations made to our to-

al cohort by generic drug name. Second-generation antipsychotic

rugs—risperidone and quetiapine—made up more than 60% of the

ntipsychotic drug prescriptions dispensed. 

ntipsychotic drug dispensations before and following fall-related 

ospitalization (Objective 2) 

There were 585 eligible NSSPP beneficiaries who received at

east 1 antipsychotic drug dispensation during the 100 days be-

ore a fall-related hospital admission between May 13, 2009, and

arch 31, 2013 ( Figure 3 ). Of these, 62 (10.6%) died in hospital.

f 523 surviving beneficiaries, the majority— 400 (76.5%)—had an

ntipsychotic drug dispensation within 100 days of discharge. The

ge and sex breakdown of the NSSPP beneficiaries who survived a

all-related hospitalization that was preceded by at least 1 antipsy-

hotic drug dispensation in the 100 days prior is shown in Table 2 .

able 3 shows the distribution of individual antipsychotic drugs

ispensed before and after a fall-related hospitalization. 

No significant predictors for the continuation of antipsychotic

rugs following discharge were found. Both univariate and multi-

ariate regression were performed to evaluate the potential pre-

ictive value of the fiscal year of admission, sex, length of stay in

ospital, and age as predictors of discontinuation of the antipsy-

hotic drug for NSSPP beneficiaries after experiencing a fall-related

ospitalization within 100 days of an antipsychotic drug dispensa-

ion ( Appendix 3 ). 

iscussion 

Results from our analysis of annual trends in antipsychotic drug

ispensations (Objective 1) showed that each year for 5 years from

pril 1, 2009, through March 31, 2014, approximately 6% of NSSPP

eneficiaries were dispensed at least 1 antipsychotic drug prescrip-

ion. The rate of dispensation did not vary significantly over the

 years. Women and older adults were more likely to receive an-

ipsychotic drug dispensations. 

A study of community-dwelling adults aged 65 years and older

iving in the Canadian province of Manitoba showed lower antipsy-

hotic dispensations than we found in our population; 1.35% and

.59% received second and first-generation antipsychotic drugs, re-

pectively. 45 Our data showed that 60% of antipsychotic drug dis-

ensations were for risperidone and olanzapine and that approx-

mately one-third were for first-generation antipsychotic drugs. 

lthough our results are similar in the distribution between

rst- and second-generation antipsychotic drug dispensations, time 

rame, and design, the Manitoba study included residents of all

https://medicine.dal.ca/departments/department-sites/community-health/research/hdns/health-databases.html
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Fig. 1. Percent of eligible male Nova Scotia Seniors’ Pharmacare Program beneficiaries receiving at least 1 antipsychotic drug dispensation per year, by age category and 

fiscal year (April 1, 2009–March 31, 2014). 

Table 1 

Individual antipsychotic drugs dispensed to eligible Nova Scotia Seniors’ Pharmacare Program beneficiaries receiving at least 1 an- 

tipsychotic dispensation per year, by fiscal year (April 1, 2009–March 31, 2014). ∗

Antipsychotic drugs dispensed 2009 2010 2011 2012 2013 

First generation 

Chlorpromazine 137 (2.3) 130 (2.2) 120 (2.0) 116 (1.9) 109 (1.8) 

Flupentixol 28 (0.5) 30 (0.5) 37 (0.6) 35 (0.6) 38 (0.6) 

Fluphenazine 26 (0.4) 21 (0.4) 22 (0.4) 27 (0.5) 22 (0.4) 

Haloperidol 336 (5.7) 412 (6.8) 405 (6.7) 450 (7.5) 446 (7.4) 

Levomepromazine or methoprazine 285 (4.8) 259 (4.3) 270 (4.5) 254 (4.2) 237 (4.0) 

Loxapine 86 (1.5) 81 (1.3) 89 (1.5) 84 (1.4) 76 (1.3) 

Periciazine 8 (0.1) 6 (0.1) < 5 < 5 < 5 

Perphenazine 229 (3.9) 218 (3.6) 192 (3.2) 177 (2.9) 163 (2.7) 

Pimozide 27 (0.5) 29 (0.5) 25 (0.4) 25 (0.4) 23 (0.4) 

Prochlorperazine 530 (8.9) 523 (8.7) 460 (7.6) 430 (7.1) 380 (6.3) 

Tiotixene or Thiothixene < 5 < 5 < 5 < 5 < 5 

Trifluoperazine 112 (1.9) 111 (1.8) 99 (1.6) 89 (1.5) 108 (1.8) 

Zuclopenthixol < 5 < 5 < 5 < 5 6 

Subtotal ∼1804 ( ∼30.3) ∼1820 ( ∼30.2) ∼1719 ( ∼28.5) ∼1687 ( ∼28.0) ∼1608 ( ∼26.7) 

Second generation 

Aripiprazole < 5 < 5 < 5 14 (0.2) 27 (0.5) 

Clozapine 7 (0.1) 11 (0.2) 14 (0.23) 15 (0.3) 19 (0.3) 

Olanzapine 443 (7.5) 453 (7.5) 458 (7.6) 459 (7.6) 447 (7.5) 

Quetiapine 1780 (29.9) 2003 (33.1) 2212 (36.6) 2308 (38.2) 2380 (39.6) 

Risperidone 1910 (32.1) 1753 (29.0) 1626 (26.9) 1538 (25.5) 1519 (25.3) 

Ziprasidone < 5 < 5 < 5 < 5 < 5 

Subtotal ∼4140 ( ∼69.6) ∼4220 ( ∼69.8) ∼4310 ( ∼71.3) 4334 ( ∼71.8) ∼4392 ( ∼73.2) 

Total 5946 6044 6040 6029 6004 

∗ Values are presented as n (%). 
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Fig. 2. Percent of eligible female Nova Scotia Seniors’ Pharmacare Program beneficiaries receiving at least 1 antipsychotic drug dispensation per year, by age category and 

fiscal year (April 1, 2009–March 31, 2014). 

Fig. 3. Cohort for Objective 2 (post discharge continued dispensation of antipsychotic drugs in older persons who had experienced a fall-related hospitalization). 

NSSPP = Nova Scotia Seniors’ Pharmacare Program. ∗Only data from NSSPP; older adults may have received prescriptions from other sources such as private insurance. 
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Table 2 

Age category and sex of eligible Nova Scotia Seniors’ Pharmacare Program beneficiaries who ex- 

perienced a fall-related hospitalization, after dispensation of an antipsychotic drug during the 100 

days before the fall (April 1, 2009–March 31, 2013). ∗

Sex Age group, y † Total 

66-69 70-74 75-79 80-84 85-89 90 + 

Female 32 (64.0) 42 (63.6) 59 (67.1) 81 (72.3) 98 (85.2) 86 (93.5) 398 

Male 18 (36.0) 24 (36.4) 29 (32.9) 31 (27.7) 17 (14.8) 6 (6.5) 125 

Total 50 66 88 112 115 92 523 

∗ Cochran-Armitage trend test P < 0.0 0 01. 
† Values are presented as n (%). 

Table 3 

Individual antipsychotic drugs dispensed to eligible Nova Scotia Seniors’ Pharmacare Program beneficiaries before a fall-related hospitaliza- 

tion and following discharge (April 1, 2009–March 31, 2013). ∗

Antipsychotic drug dispensed During 100 d before fall-related 

hospitalization 

During 100 d following discharge 

First generation 

Chlorpromazine 6 (1.2) 6 (1.5) 

Haloperidol 23 (4.4) 14 (3.5) 

Levomepromazine or methoprazine 12 (2.3) 9 (2.3) 

Loxapine 8 (1.5) 8 (2.0) 

Perphenazine 12 (2.3) 8 (2.0) 

Prochlorperazine 13 (2.5) < 5 

Subtotal 74 (14.2) 45 (11.3) 

Second generation 

Olanzapine 29 (5.5) 28 (7) 

Quetiapine 238 (45.5) 195 (48.8) 

Risperidone 172 (32.9) 119 (29.8) 

Subtotal 439 (83.9) 342 (85.6) 

Flupentixol, pimozide, clozapine, 

Fluphenazine, periciazine, 

trifluperazine 

and prochloperazine after fall † 

10 (1.9) 13 (3.3) 

Total 523 400 

∗ Values are presented as n (%). 
† Grouped because each were dispensed < 5 times during the study period. 
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ges and was also able to report separately for patients living in

ursing homes versus the community. 

In studies of older adults in Canada; Japan; Taiwan; Denmark;

inland; France; Germany; Lithuania; Italy; the Netherlands; Nor-

ay; Spain; Sweden; Australia; New Zealand; Colombia; and the

nited States rates of antipsychotic drug prescribing varied widely.

ntipsychotic drug use was as low as 0.32% in Colombia and as

igh as 15% for Taiwanese older adults. 45–53 Some of the studies

ere in earlier time periods than our investigation; that is, before

idespread knowledge of the risks of antipsychotic agents, espe-

ially for those with dementia. 

The US Medical Expenditure Panel Survey of 20 04-20 05 (US-

EPS) provides a useful description of the characteristics of an-

ipsychotic drug users and a breakdown of the drugs used. 46 Based

n the self-reported data samples (all age groups), the study esti-

ated that approximately 1.3% of the US population uses antipsy-

hotic drugs, and within this population risperidone (26%), que-

iapine (25%), and olanzapine (20%) were the antipsychotic drugs

sed most frequently. The higher rates of quetiapine dispensa-

ions in our study (40% in 2013) may be related to the age of

he surveyed individuals (only 13% were older than age 65 years

n the USMEPS study), the older survey dates, and possibly to

ff-label potentially inappropriate use of quetiapine in our co-

ort for insomnia. 8,54 Although the 10-year-old USMEPS study gave

 much clearer description of the socioeconomic status and the

ace/ethnicity of its participants, it did not focus specifically on an

lder population and employed survey data subject to recall bias. 

Kales et al, 55 using time-series methodology, found that in

ommunity-dwelling US veterans aged 65 years and older with
ementia, quetiapine dispensation increased from 0.35% to 6.09%

f all antipsychotic drug prescribing between 1999 and 2005. The

reatest increase was before FDA post-black box warning period

20 03-20 05). There was very little decline in quetiapine use af-

er the FDA black box warning in 20 06-20 07. 55 The authors hy-

othesized that the period of increase from 1999 to 2005 was re-

ated to Veteran’s Affairs recommendation to use risperidone and

uetiapine (vs other antipsychotics) for behavioral and psycholog-

cal symptoms of dementia due to a lack of difference in efficacy,

 lack of safety warnings for quetiapine, and cost savings. 55 They

lso note that quetiapine may have been prescribed in low doses

s a sedative and hypnotic. 55 The leveling off of use, they pro-

osed, was related to reluctance to prescribe or to alter seemingly

uccessful therapy after the warnings were released. The strength

f this study lies in its longitudinal design; however, it reflects

he antipsychotic prescribing in a veteran population, consisting of

ainly male patients with dementia diagnoses. Multiple warnings

egarding mortality risk in persons with dementia taking antipsy-

hotic drugs had been released before our first year of analysis

ie, 2009). As well, the most commonly used drugs (risperidone

nd quetiapine) were multisource drugs by the time of our study

nd were available as both generic and brand-name medications.

hus, we were unable to study the effect of the FDA and Health

anada warnings 21,22,24 or introduction of multisource drugs. In

ontrast to Kales et al, 55 our mixed-sex population that included

oth patients with and without a diagnosis of dementia, captured

etween 2009 and 2014 showed that quetiapine dispensations in-

reased from representing 30% in 2009 of all antipsychotic drug

ispensations to 40% in 2014. 
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In our study, antipsychotic drug dispensations exceeded expec-

ations despite recommendations from guidelines to limit antipsy-

hotic drug prescribing to appropriate indications. 2 , 25–30 The Cana-

ian Foundation for Healthcare Improvement describes expected 

ntipsychotic use in nursing homes to be between 5% and 15%. 56 

n our study, with a cohort in which the majority of patients were

ommunity-living, we found that there was an annual rate of 6%

f older adults receiving at least 1 antipsychotic drug dispensation.

e are especially concerned about the issue of off-label antipsy-

hotic drug prescribing quantified by Equale et al, 54 who found

hat 43.8% of all antipsychotic agents (and 66.7% of quetiapine)

ere prescribed off-label. We were unable to establish evidence

f off-label antipsychotic drug use due lack of access to medical

nformation such as diagnosis. 

Results from the linked antipsychotic dispensation and fall-

elated hospitalization data (Objective 2) demonstrate that 585 of

SSPP beneficiaries who were dispensed an antipsychotic drug ex-

erienced a fall-related hospitalization. Seventy-seven percent of 

urvivors of a fall-related hospitalization (following the dispensa-

ion of an antipsychotic drug in the 100 days prior) received an

ntipsychotic in the 100 days postdischarge. This finding is dis-

inctly discordant with the STOPP criteria that state that antipsy-

hotic drugs are potentially inappropriate for older adults at risk

f falling. 2 Those who have had a previous fall are at an increased

isk of a future fall 41–43 and attempts should be made to decrease

ntipsychotic drug use in this population. 

There were more fall-related hospitalizations in women in our

tudy population. In a report of older adult fallers in the Eastern

ealth region of Newfoundland, 57 the rate of women’s fall-related

ospitalization was twice that of men. The authors suggest that in-

reased fall-related hospitalization in women may be partially ex-

lained by osteoporosis increasing women’s potential for more se-

ious injury. It is unclear if, in our cohort, antipsychotic drugs were

verlooked as a contributor to falls or whether they were deemed

rucial for patient management. 

In 2014, approximately one-third of older adults in the United

tates reported falling. 53 One in 5 falls required medical attention,

nd fractures that occurred in 6% to 10% of falls result in hospital-

zation and may lead to functional decline, loss of independence,

ocial withdrawal, fear, activity avoidance, and death. 58–60,67 One of

he fall prevention strategies is managing medications that are im-

licated as contributors to falls. 58 Antipsychotic drug use increases

he risk of falls. 14,59 Explicit criteria 1,2 and systematic reviews 60,61 

dvocate for a trial reduction in antipsychotic drug use and cessa-

ion if possible after a fall. The implementation of integrated care

odels in Nova Scotia whereby community and hospital pharmacy

ervices collaborate with other health care professionals to adjust

herapy and monitor for future adverse drug events would be use-

ul. 

Interventions are required to improve the quality of the pre-

cribing of antipsychotic drugs in older adults at the patient, care-

iver, prescriber, health care facility, and system levels. Some ju-

isdictions have been successful and others unsuccessful 62 with

nterventions to improve prescribing of antipsychotic agents. The

ollowing examples highlight some of the successes and failures.

etween 2011 and 2014 in Sweden with the assistance of a pay-

or-performance model for physicians, the number of antipsychotic

rugs being prescribed with no clear indication in older adults

ged 75 years and older was reduced by 12%. 63 Alternatively, a

anadian academic detailing study initiated in 2014 and based in

ntario Nursing Homes has published preliminary results show-

ng insignificant changes in prescribing of antipsychotic drugs. 64 

mprovements in processes may improve results as this study con-

inues. In 2013, a Winnipeg long-term-care facility piloted a pro-

ram to reduce antipsychotic drug prescribing to patients with

ementia. Based on the success of their model and early results
27% of 70 dementia patients were de-prescribed antipsychotic

rugs over a 6-month period with no negative influence on be-

avior), in 2014, the Canadian Foundation for Healthcare Improve-

ent ( www.cfhi-fcass.ca ) became involved in assisting this project

chieving a pan-Canadian scope. Currently, the Reducing Antipsy-

hotic Medication Use in Long Term Care collaboration includes 56

acilities from Atlantic Canada to British Columbia. Between 2014

nd 2016, Tasmanian long-term-care facility researchers engaged in

n educational/audit and feedback intervention with the objective

f reducing both antipsychotic drug and benzodiazepine prescrib-

ng. By the 6-month evaluation, the prevalence of residents reg-

larly prescribed antipsychotic agents was reduced by 13% (from

1.6%). 65 

This study represents, to our knowledge, the first time that

he continuation of an antipsychotic drug following a fall-related

ospitalization has been assessed in Canada. Two previous Cana-

ian studies (Winnipeg and Toronto) have examined the relation-

hip between antipsychotic agents and fall risk at a population

evel but these studies failed to evaluate prescribing after the fall-

elated event. 66,67 The study completed in nursing home residents

n Winnipeg, Canada, used a case-control design to evaluate the

isk of falls associated with use of atypical antipsychotic drugs

nd demonstrated that more than 150 mg/d quetiapine (odds ra-

io = 3.6; 95% CI, 1.3–10.2) or 2 mg/d risperidone (odds ratio = 3.1;

5% C, 1.2–7.9) was associated with an increased risk of falling.

lanzapine did not show an increased risk of falling at any dose. 66 

 population-based cohort study in Ontario, Canada, suggested

hat a new outpatient prescription for an atypical antipsychotic

edication was associated with a 52% increased risk of a serious

all and a 50% increased risk of a nonvertebral osteoporotic frac-

ure 67 compared with those who did not initiate atypical antipsy-

hotic therapy. 

trengths and limitations 

The choice of retrospective cross-sectional design for our ob-

ervational study was cost-efficient and allowed us to use person-

pecific de-identified data at a provincial level. By linking the 2

omprehensive longitudinal databases (NSSPP and DAD databases), 

e were able to assess the continuation of antipsychotic drug

ispensation following a fall-related hospitalization and imple- 

ent a population wide subnational antipsychotic drug prescribing

ndicator. 

Our heterogeneous population includes both rural and urban

nd both community and long-term care dwelling adults older

han age 66 years with varying levels of socioeconomic status. We

ave accessed the antipsychotic drug dispensation records of older

dults usually excluded from clinical trials. Participants were not

xcluded because of any diagnosis or care status. 

Although the study only captures two-thirds of Nova Scotian

lder adults and may not be generalizable to all older Nova Sco-

ians, a more comprehensive database ( https://novascotia.ca/dhw/

health/dis/ ) available during the summer of 2018 offers the ability

o establish the antipsychotic dispensations of all Nova Scotians. 

We were unable to incorporate specific patient variables in-

luding indications for antipsychotic drug use, comorbidity, cog-

ition, socioeconomic status, multiple morbidities, and severity of

llness. 70 Patient variables that may have influenced fall risk such

s visual impairment and living arrangements (eg, community, res-

dential care facilities, or nursing home) were not available. Our

atabases did not offer data on genomic analysis or individual drug

evels or pharmacokinetic variation. Two of our age categories re-

ect uneven year ranges, which may make it more challenging to

raw conclusions or make comparisons to other age groups. 

Our study was based on prescription dispensation data. We

sed World Health Organization Anatomical Therapeutic Chemical 

http://www.cfhi-fcass.ca
https://novascotia.ca/dhw/ehealth/dis/


34 S.C. Trenaman et al. / Current Therapeutic Research 89 (2018) 27–36 

C  

i  

b  

c  

t  

h

 

p  

a  

a  

t  

c  

m  

w  

d  

o  

o  

t  

t  

w  

t  

a  

o  

n  

s  

w  

m

 

t  

s  

b  

p  

p

 

c  

c  

m  

t  

o

C

 

o  

o  

i  

m  

t  

e  

t  

h  

c  

t  

w  

c  

c  

s  

v  

q  

t  

a

A

 

B  

e  

a

C

 

N  

p

A

 

a  

g  

a  

h  

p  

a  

d  

l

A

 

b  

p  

3

A

 

a  

N  

l  

g

 

a

S

 

f  
lassification System codes to access our drug data and not drug

dentification numbers; therefore, we did not record if generic or

rand-name drugs were supplied. Because we did not have ac-

ess to dosage data, we were unable to determine whether an-

ipsychotic drug use was being tapered following the fall-related

ospitalizations. 

We were unable to detect whether prescription drugs were dis-

ensed but not consumed by patients or whether patients were

dherent to prescribed directions. We did not determine treatment

dherence using such approaches as refill data. We were unable

o determine whether participants were independent for medi-

ation management, were sharing medications, or had supported

edication management and what the influence of this support

ould be on medication adherence. We were unable to collect

ata about medication sharing that may occur in populations of

lder adults. 68,69 In a previous study that examined the influence

f patient hospitalization on adherence determined by adminis-

rative data, it was noted that the effect was small at a popula-

ion level because 70% of patients were never hospitalized and 17%

ere hospitalized ≤7 days. 70 Antipsychotic drugs dispensed during

he 100 days before hospitalization may not have been consumed

t the time of the fall. Concomitant drug use (both prescription and

ver the counter), single prescription versus chronic drug use, and

onoral antipsychotic agent use were not included in our research

tudy. Because we did not follow individual patients over time and

e did not have access to data relating to switches in antipsychotic

edications. 

Our fall injury information was restricted to fall-related hospi-

alizations. Falls that resulted in either no primary care visit or re-

ulted in a visit to a physician’s office or walk-in clinic have not

een recorded. We did not examine data by characteristics of the

rescriber or health care institution where they patients were hos-

italized for a fall. 

We did not complete a longitudinal analysis but instead made

omparisons of repeated cross-sectional analyses. Future work

ould involve longitudinal data analysis using such approaches as

arginal models or generalized estimating equations to better cap-

ure the changes in prescription drug use and disease processes

ver time. 

onclusions 

In each of the five fiscal years of our study, approximately 6%

f our cohort of Nova Scotian older adults were dispensed at least

ne antipsychotic with approximately 60% of prescriptions be-

ng for a second-generation antipsychotic. Women were dispensed

ore antipsychotics than men at all ages and had increasing an-

ipsychotic dispensation with increasing age. In our cohort of ben-

ficiaries experiencing a fall-related hospitalization following an-

ipsychotic dispensation in the 100 days prior to the fall, 76.5%

ad an antipsychotic dispensation within 100 days of hospital dis-

harge. There were no risk factors identified to predict continua-

ion of an antipsychotic after a fall-related hospitalization. Future

ork should focus on interventions such as validated screening

riteria incorporated into computer-assisted order-entry or health

are surveillance systems such as medication review to facilitate a

ignificant, manageable and sustainable improvement in falls pre-

ention and patient care. Our study demonstrates that prescribing

uality can be assessed on a population level and we look forward

o continued evaluation of prescribing in our province, nationally

nd internationally. 
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ppendix 1 

Antipsychotic drugs (N05A) dispensed to adults aged 66 years

nd older enrolled in the Nova Scotia Seniors’ Pharmacare Pro-

ram between April 1, 2009, and March 31, 2014, included

ripiprazole, chlorpromazine, clozapine, flupentixol, fluphenazine,

aloperidol, levomepromazine or methoprazine, loxapine, olanza-

ine, periciazine, perphenazine, pimozide, prochlorperazine, queti-

pine, risperidone, tiotixene or thiothixene, trifluoperazine, ziprasi-

one, and zuclopenthixol. Note that lithium is not included in this

ist. 

ppendix 2 

Percent of eligible Nova Scotia Seniors’ Pharmacare Program

eneficiaries receiving at least 1 antipsychotic drug dispensation

er year, by sex, age category, and fiscal year (April 1, 2009–March

1, 2014). 

Age 2009 2010 2011 2012 2013 

Females Males Females Males Females Males Females Males Females Males 

66-69 3.96 3.75 4.04 3.84 3.94 3.85 3.88 3.77 3.92 3.83 

70-74 4.80 4.45 4.73 4.29 4.60 4.37 4.46 4.30 4.25 4.18 

75-79 6.03 5.96 5.98 5.66 5.78 5.46 5.78 5.23 5.53 5.05 

80-84 8.12 6.40 8.01 6.96 8.18 6.90 8.06 6.54 7.48 6.11 

85-89 10.70 8.75 10.99 9.45 10.86 8.55 9.90 8.57 9.61 8.63 

90 + 15.68 11.70 15.51 9.91 15.05 10.53 15.04 11.28 14.62 11.90 

ppendix 3 

Multivariate model estimates for risk of receiving inappropri-

te therapy within 100 days after a fall with risk factors in eligible

ova Scotia Seniors’ Pharmacare Program beneficiaries receiving at

east 1 antipsychotic drug dispensation per year, by sex, age cate-

ory, and fiscal year (April 1, 2009–March 31, 2013). ∗

Variable Odds ratio 95% CI P value 

Fiscal year of admission 0.994 0.821–1.203 0.9470 

Gender (female vs male) 1.541 0.945–2.512 0.0829 

Length of stay per 30-d 

increase 

0.958 0.8591–1.068 0.4421 

Days supply 

30 to < 60 vs < 30 1.208 0.779–1.875 0.7731 

60 to < 90 vs < 30 1.073 0.418–2.755 

90 + vs < 30 1.483 0.567–3.877 

Age class, y 

70-74 vs 66-69 0.964 0.964–2.297 0.0881 

75-79 vs 66-69 1.369 0.580–3.226 

80-84 vs 66-69 1.445 0.631–3.308 

85-89 vs 66-69 0.710 0.324–1.557 

90 + vs 66-69 0.600 0.266–1.352 

∗ Modeled as the odds of receiving inappropriate therapy within 100 days after

 fall. 

upplementary materials 

Supplementary material associated with this article can be

ound, in the online version, at doi: 10.1016/j.curtheres.2018.08.002 .

https://doi.org/10.1016/j.curtheres.2018.08.002
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