Use of non-benzodiazepine hypnotics is
associated with falls in nursing home residents: a
longitudinal cohort study

Bjorn Westerlind, Carl Johan Ostgren, Sigvard Mélstad, Patrik Midlov and Staffan
Hagg

The self-archived postprint version of this journal article is available at Linkoping
University Institutional Repository (DiVA):
http://urn.kb.se/resolve?urn=urn:nbn:se:liu:diva-156240

N.B.: When citing this work, cite the original publication.

The original publication is available at www.springerlink.com:

Westerlind, B., Ostgren, C. J., Mélstad, S., Midlév, P., Hagg, S., (2019), Use of non-
benzodiazepine hypnotics is associated with falls in nursing home residents: a
longitudinal cohort study, Aging Clinical and Experimental Research, 31(8), 1078-
1095. https://doi.org/10.1007/s40520-018-1056-0

Original publication available at:
https://doi.org/10.1007/s40520-018-1056-0

Copyright: Springer (part of Springer Nature) (Springer Open Choice Hybrid
Journals)

http://www.springer.com/gp/products/journals

& Tweet

LINKOPING
II." UNIVERSITY


http://urn.kb.se/resolve?urn=urn:nbn:se:liu:diva-156240
https://doi.org/10.1007/s40520-018-1056-0
http://www.springer.com/gp/products/journals
http://twitter.com/?status=OA%20Article:%20Use%20of%20non-benzodiazepine%20hypnotics%20is%20associated%20with%20falls%20in%20nursing%20home%20res...%20http://urn.kb.se/resolve?urn=urn:nbn:se:liu:diva-156240%20via%20@LiU_EPress%20%23LiU

Use of non-benzodiazepine hypnotics is associated
with falls in nursing home residents: a longitudinal
cohort study

Bjorn Westerlind, Department of Geriatrics, Jonkoping, Region Jonkoping
County, and Department of Clinical and Experimental Medicine, LinkOping

University, Linkoping, Sweden. bjorn.westerlind@rjl.se (corresponding author)

Carl Johan Ostgren, Department of Medical and Health Sciences, Linkoping

University, Linkdping, Sweden. carl.johan.ostgren@liu.se

Sigvard Modlstad, Department of Clinical Sciences in Malmdg, Center for Primary
Health Care Research, Lund University, Malmd, Sweden.

sigvard.molstad@med.lu.se

Patrik Midl6v, Department of Clinical Sciences in Malmg, Center for Primary
Health Care Research, Lund University, Malmd, Sweden.

patrik.midlov@med.lu.se

Staffan Hagg, Futurum, Region Jonkdping County, and Department of Medical
and Health Sciences, Linkoping University, LinkOping, Sweden.

staffan.hagg@liu.se



file://jkpuser02/Home04/wesbj/Skrivbord/PEK%203%20redigering/Spr%C3%A5kgranskning/bjorn.westerlind@rjl.se
mailto:carl.johan.ostgren@liu.se
mailto:sigvard.molstad@med.lu.se
mailto:patrik.midlov@med.lu.se
mailto:staffan.hagg@liu.se

Abstract

Background

Falls and related injuries are common among older people, and several drug classes are

considered to increase fall risk.

Aims

This study aimed to investigate associations between the use of certain drug classes and falls

in older nursing home residents in Sweden, and relate these to different age groups.

Methods

Information on falls the previous year and regular use of possible fall risk drugs including
non-benzodiazepine hypnotics (zopiclone and zolpidem) was collected from 331 nursing
home residents during 2008-2011. Over the following six months the occurrence of serious
falls, requiring a physician visit or hospital care, was registered. Associations between serious

falls and drug use were compared between an older (> 85 years) and a younger group.

Results

An increased fall risk (Downton Fall Risk Index > 3) was found in 93% of the study subjects
(aged 65-101 years). Baseline data indicated an association between falls the previous year
and regular use of non-benzodiazepine hypnotics (p = 0.005), but not with the other studied
drug classes. During the following six months, an association between use of non-
benzodiazepine hypnotics and serious falls in the older group (p = 0.017, Odds Ratio = 4.311)
was found. No associations were found between the other studied drug classes and serious

falls.

Discussion



These results indicate an association between falls and the use of non-benzodiazepine

hypnotics, compounds that previously have been considered generally well tolerated in older

people.
Conclusions

Caution is advocated when using non-benzodiazepine hypnotics regularly in older people

living in nursing homes.
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Introduction

Falls and fall-related injuries are common and well documented among older people, and a
major cause of pain, disability, loss of independence and premature death [1]. Risk factors for
falls in older people include increasing age, reduced mobility, previous falls, cognitive
impairment and medication use [1,2]. For older people, the number of medications is
associated with increased fall risk [3]. Minimisation of drug use and especially reduction of

psychotropic medication is therefore included in fall prevention recommendations [2].

Moreover, instruments such as Beers Criteria [4-8] and STOPP (Screening Tool of Older
Person's Prescriptions) Criteria [9,10] have been developed, where potentially inappropriate
drugs for older people are listed. Beers Criteria list drugs and drug classes that are potentially
inappropriate for older people with a history of falls or fractures, and STOPP Criteria list
drugs that increase the risk of falls in older people. In these lists, several psychotropic drug
classes are included, such as benzodiazepines [5-11], tricyclic antidepressants [6-8], selective
serotonin re-uptake inhibitors (SSRI) [7,8], antipsychotics and anticonvulsants [7,8]. The
recent versions of these instruments also include non-benzodiazepine hypnotics [7,8,10].
Among cardiovascular drugs, STOPP Criteria include vasodilators [9,10] and an earlier
version of Beers Criteria included beta-blockers [5]. In Sweden, the National Board of Health
and Welfare has produced a list of fall-risk-increasing drugs for patients aged 75 and older,

which includes psychotropic or cardiovascular drugs [12].

Furthermore, some reviews and meta-analyses on medications associated with falls in older
people highlight different psychotropic drug classes as fall risk drugs, mainly
benzodiazepines [11,13], antidepressants [11,13,14], and sedatives/hypnotics [13,14]. One

review also found an elevated fall risk related to use of antipsychotics [11], but in later



reviews this is questioned [13,14]. The fall risk associated with cardiovascular or

antihypertensive drugs has been reported as uncertain [11,13,14].

Few recent studies have been published on associations between drug use and fall risk in
older people living in nursing homes. Even in these studies, use of different psychotropic
drugs such as antipsychotics [15-17], antidepressants [15], benzodiazepines [16,17] and non-
benzodiazepine hypnotics [18] has been reported to be associated with an increased fall risk.
However, none of these studies compared risks in different age groups, and the only study
investigating non-benzodiazepine hypnotics [18] was performed in the US where zopiclone,
the most commonly used non-benzodiazepine hypnotic in Europe, was not available. In
addition, the latter study population was relatively young (age > 50 years, mean age 81)
compared to many populations of older people living in nursing homes. The aim of this study
was therefore to investigate associations between falls and use of possible fall risk drug
classes including non-benzodiazepine hypnotics (zopiclone and zolpidem) in older people

living in nursing homes in Sweden in relation to age groups.

Methods

Study population

The Study of Health and Drugs in the Elderly (SHADES) was a longitudinal cohort study that
included older people living in 12 different nursing homes in three areas in the south of
Sweden (Jonkoping, Linkoping, and Eslov). The overall aim of SHADES was to describe and
analyse the morbidity, mortality, laboratory findings and pharmaceutical treatment of older

people living in nursing homes to improve health care for this fragile patient group [19].

All residents living in the selected nursing homes were invited to participate in the study.
When a resident in one of the nursing homes moved or died, the next person who moved in

was invited to participate when the study nurse returned for the next follow-up visit. Between



2008 and 2011, in total 428 study subjects were included in SHADES. Individuals living in a
nursing home only temporarily for palliative care or short-term rehabilitation were excluded,
as well as persons with language difficulties or under the age of 65 years. Included study

subjects were investigated every six months (1 month) during the study period.

As study subjects were included during the whole study period, they had varying numbers of
follow-up assessments. The study subjects available for six months follow-up (n=331) were
included in this study. The numbers of study subjects included, excluded, or missing in the

different parts of the study are illustrated in Figure 1.

Fig. 1 Flow chart of study subjects in the SHADES study

Methods of investigation

Study subjects were examined at baseline by specially trained study nurses who also
collected data from patient records on current regular drug use, diagnoses and health care
utilisation. Regular drugs were considered to be the drugs the patient was prescribed for
continuous use on the day of data collection, whereas drugs taken as needed were not
registered. Regular drugs were registered with codes according to the World Health
Organization (WHO) Anatomical Therapeutic Chemical (ATC) classification system [20]
and classified in possible fall-risk-increasing drug classes (antipsychotics, benzodiazepines,
non-benzodiazepine hypnotics, antidepressants, antihypertensives, and vasodilators). The
number of regularly used drugs, and the number of psychotropic drugs, defined as
antipsychotics (ATC code NO5A), anxiolytics (NO5B), sedatives (NO5C) and antidepressants

(NO6A) was calculated for each subject.

Diagnoses were collected with diagnosis codes according to the Swedish version of the
International Classification of Diseases (ICD) — 10th version [21]. We defined dementia as

any of the following ICD codes: FOO dementia in Alzheimer’s disease, FO1 vascular



dementia, FO2 dementia in other diseases classified elsewhere, FO3 unspecified dementia, or

G30 Alzheimer’s disease.

The in-person testing of study subjects was performed by the study nurses with assistance
from the staff at the nursing home, and included measurement of weight, height and blood
pressure. Blood pressure was measured three times at one-minute intervals in the right arm,

while in a sitting position, and the mean value of the three measurements was used.

The Downton Fall Risk Index (DFRI) [22] was used to assess fall risk. DFRI is a composite
risk index that takes into account several factors known to increase fall risk through
assessment of 11 items giving a score between 0 and 11, where 3 or more is considered to
indicate a higher fall risk. The first item in the DFRI is a question to the nursing home staff
on whether the person has fallen during the last 12 months. The result from this question was
used in the baseline analysis. Assessment with DFRI does not require cooperation from the

study subject, but does need information from the staff.

The Mini Mental State Examination (MMSE) [23] was used to measure cognitive function.
MMSE assesses cognitive function through a number of questions directed to the study
subject, regardless of cognitive function. Scores range from 0 to 30, with a score below 24

indicating cognitive impairment.

During the following six months the study nurse registered all health care utilisation, such as
physician visits and hospitalisation with associated main diagnoses, and death dates. Falls
with injuries requiring a physician visit or hospital care were considered serious falls, and

were used in the prospective analysis.

The sample’s median age of 85 years was chosen to divide the study population into one

younger group (<85 years) and one older group (>85 years). The two age groups were



analysed separately and compared according to the occurrence of serious falls, and use of fall

risk drugs.

Statistical analysis

All statistical analyses were performed using SPSS Statistics version 24 (SPSS, Inc. Chicago,
IL). Descriptive statistics were used for baseline characteristics. For baseline comparison
between the age groups, an independent samples T-test was used for continuous variables,
since the mean values were assumed to be normally distributed, and the two-sided Pearson’s
chi-square test was used for discrete variables. A p-value of <0.05 was considered
statistically significant. A two-sided Pearson’s chi-square test was used in the baseline
analysis of falls that had occurred. In the prospective analysis of serious falls a two-sided
Pearson’s chi-square test or Fisher’s exact test was used when comparing subjects using or
not using the studied drug classes. Binary logistic regression analysis with the Enter method
was used to calculate associations between drug use and serious falls in the prospective
analysis of the two age groups, with the independent variables analysed separately. These
calculations were also performed adjusted for the known fall risk factors: previous falls
[24,25] during the last 12 months, anaemia [26] and cognitive impairment [27,28] measured
as the occurrence of a dementia diagnosis. To test the robustness of the model we also
alternatively defined cognitive impairment as low MMSE score (< 24), or the answer “not
orientated” to the DFRI question about orientation. It was not possible to include sex as a

covariate in this analysis because of the small number of men in the older age group.

Ethical approval and consent to participate

The SHADES study protocol was approved by the Regional Ethical Review Board,
Linkdping (no: M150-07 and 2016/67-32). Written informed consent was obtained from all
study subjects. For subjects with cognitive impairment who were unable to understand the

information, the next of kin were consulted.



Results

Of the 331 study subjects, 234 were women (71%) and 97 were men (29%). The median age
at inclusion was 85 years (range 65 to 101 years). The female subjects were significantly (p <
0.001) older (mean age 85.6 £ 7.0 years) than the male subjects (mean age 81.8 + 6.6). The

younger group included 164 subjects between 65 and 84 years of age, and the older group

included 167 subjects aged 85 years or above. The baseline characteristics of the study

population and the two age groups are shown in table 1.

Table 1 Baseline characteristics of the study subjects

Parameter All (n=331) Age group P-value
Younger group
Younger Older group vs older group
group (n=167)
(n=164)
Age Range (years) 65-84 85-101
Age (years) mean (SD) 84.5(7.1) 78.7 (4.6) 90.1 (3.6) <0.001?
Women (%) 70.7 62.8 78.4 0.002°
Weight (kg) mean (SD) 67.0 (14.4) 71.2 (14.8) 62.8 (12.6) <0.001°
Height (cm) mean (SD) 163.4 (9.0) 165.1 (9.1) 161.6 (8.5) <0.001°
BMI (kg/m?) mean (SD) 25.0 (4.8) 26.1(5.0) 24.1 (4.3) <0.001°
MMSE (points) mean (SD) 17.2 (6.4) 17.0 (6.4) 17.5(6.3) 0.4752
Dementia diagnosis (%) 43.2 494 37.1 0.024°
DFRI > 3 points = Fall Risk (%) 92.9 92.0 93.9 0.497°
Systolic blood pressure (mmHg) mean (SD) 135.0 (22.8) 132.2 (21.1) 137.8 (24.1) 0.0272
Diastolic blood pressure (mmHg) mean (SD) 72.8 (11.4) 73.1(10.9) 72.5 (12.0) 0.6392
Medications in total (SD) 6.9 (3.1) 7.4 (3.2) 6.5 (2.9) 0.008*
Number of psychotropic drugs (SD) 1.2(1.2) 1.4(1.2) 1.1(1.2) 0.0152
ATC: NO5, NO6A
Polypharmacy > 10 drugs (%) 221 28.0 16,2 0.009°
Psycholeptics, all (%) 47.1 48.2 46.1 0.707 "
ATC: NO5©
Antipsychotics (%) 13.3 17.1 9.6 0.045°
ATC: NO5A ¢
Benzodiazepines (%) 18.1 21.3 15.0 0.132°
ATC: NO5BA, NO5CD
Non-benzodiazepine hypnotics (zopiclone or 24.5 21.3 26.9 0.234°
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zolpidem) (%)
ATC: NO5SCF
Antidepressants (%) 47.1 56.7 37.7 0.001°
ATC: NO6A
SSRI (%) 353 39.0 317 0.166°
ATC: NO6AB
Antihypertensives, all (%) 65.0 61.6 68.3 0.203"
ATC: C03, C07, C08, C09
Diuretics (%) 46.8 43.9 49.7 0.291°
ATC: C03
Beta-blockers (%) 34.7 36.6 329 0.485°
ATC: C07
Vasodilators (%) 28.4 30.5 26.3 0.404°
ATC: C01D, C08C, C08D, C09A, C09C, C09D

2 Independent samples T-test. ® Pearson’s chi-square test. ¢ Lithium and melatonin excluded ¢ Lithium excluded
Abbreviations: SD Standard deviation, BMI Body Mass Index, ATC Anatomical Therapeutic Chemical classification system, SSRI
Selective serotonin re-uptake inhibitors.

The study population had on average 6.9 £+ 3.1 (0-14) regular drugs. Of all study subjects, 143
(43%) had a dementia diagnosis, but among the individuals tested with the MMSE, 81% had
a cognitive impairment (MMSE < 24). A large majority had an increased fall risk as

measured by DFRI > 3 (93%, Table 1).

The use of drugs differed between the age groups, with significantly less polypharmacy and
use of antidepressants and antipsychotics in the older age group (Table 1). Of the 80
individuals regularly using non-benzodiazepine hypnotics, 67 used zopiclone and 13

zolpidem.

For 62% there was at least one reported fall during the previous year (answer “yes” to DFRI
question no. 1). There was a higher occurrence of reported falls during the previous year in
the subjects with regular use of non-benzodiazepine hypnotics (p = 0.005) but not for other

studied drug classes (Table 2).
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Table 2 Subjects with reported falls during the previous 12 months in relation to

baseline drug treatment (n=203)

ATC code Subjects with falls (%) P-value
Chi-square
On treatment Not on treatment
Polypharmacy > 10 drugs (n=72) 45 (62.5) 158 (61.7) 0.904
Psycholeptics, all (n=154) NO5 @ 104 (67.5) 99 (56.9) 0.048
Antipsychotics (n=43) NO5A ° 27 (62.8) 176 (61.8) 0.896
Benzodiazepines (n=59) NO5BA, NO5CD 37 (62.7) 166 (61.7) 0.886
Non-benzodiazepine hypnotics (n=80) NO5CF 60 (75.0) 143 (57.7) 0.005
Antidepressants, all (n=154) NO6A 100 (64.9) 103 (59.2) 0.285
SSRI (n=115) NO6AB 78(67.8) 125 (58,7) 0.104
Antihypertensives, all (n=213) €03, C07, C08, C09 131 (61.5) 72 (62.6) 0.844
Diuretics (n=153) Co3 95 (62.1) 108 (61.7) 0.944
Beta-blockers (n=115) co7 67 (58.3) 136 (63.8) 0.320
Vasodilators (n=94) C01D, C08C, C08D, C09A, C09C, C09D 56 (59.6) 147 (62.8) 0.584

@ Lithium and melatonin excluded, ® Lithium excluded.
Abbreviations: ATC Anatomical Therapeutic Chemical classification system, SSRI selective serotonin re-uptake inhibitors.

Over six months, 24 (7.3%) subjects experienced serious falls, 12 in the younger group and

12 in the older group. Those with falls reported the previous year in DFRI had a non-

significant tendency towards higher risk for serious falls in the following six months

(p=0.094). The occurrence of serious falls in the following six months did not differ

significantly for the entire sample when comparing groups of subjects using or not using

drugs from different drug classes (Table 3).

Table 3 Subjects with occurrence of serious falls during six months in relation to

baseline drug treatment

ATC code Subjects with serious falls (%) P-value
On treatment Not on treatment

Polypharmacy > 10 drugs (n=73) 3(4.1) 21 (8.1) 0.241%
Psycholeptics, all (n=156) NO5 ¢ 12 (7.7) 12 (6.9) 0.770*
Antipsychotics (n=44) NO5A ¢ 2 (4.5) 22(7.7) 0.754°

Benzodiazepines (n=60) NO5BA, NO5CD 3(5.0) 21(7.7) 0.589°

Non-benzodiazepine hypnotics (n=80) NO5CF 8 (10.0) 16 (6.4) 0.276*

Antidepressants, all (n=156) NO6A 14 (9.0) 10 (5.7) 0.254%
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SSRI (n=117) NO6AB 11 (9.4) 13 (6.1) 0.265*°
Antihypertensives, all (n=215) C03, C07, C08, C09 17 (7.9) 7 (6.0) 0.531%
Diuretics (n=155) co3 13 (8.4) 11 (6.3) 0.454°
Beta-blockers (n=115) co7 8 (7.0) 16 (7.4) 0.880°
Vasodilators (n=94) C01D, C08C, C08D, C09A, C09C, C09D 5(5.3) 19 (8.0) 0.3932

2 Pearson’s chi-square test, ® Fisher’s exact test, ¢ Lithium and melatonin excluded ¢ Lithium excluded
Abbreviations: ATC Anatomical Therapeutic Chemical classification system, SSRI selective serotonin re-uptake inhibitors.

In the older age group however, there was a significant association between serious falls and

regular use of non-benzodiazepine hypnotics (p = 0.017, Odds Ratio = 4.311), but no

significant association between serious falls and regular use of the other studied drug classes

(Table 4). Among the study subjects treated with non-benzodiazepine hypnotics at baseline,

91% were still on this treatment after six months.

Table 4 Serious fall risk during six months according to age group and baseline

drug treatment

Drug class Age group p Odds ratio 95% ClI
Psycholeptics, all 65-84 0.640 0.753 0.229-2.477
ATC:NOS® 85-101 0.382 1.700 0.517-5.590
Antipsychotics 65-84 0.969 0.969 0.200-4.686
NOSA? 85-101 : C C
Benzodiazepines 65-84 0.683 0.721 0.151-3.454
ATC: NOSBA, NOSCD 85-101 0512 0.496 0.061-4.023
Non-benzodiazepine hypnotics 65-84 0.278 0.316 0.039-2.531
ATC: NOSCF 85-101 0.017 4311 1.292-14.377
Antidepressives, all 65-84 0.196 2.429 0.633-9.323
ATC: NOGA 85-101 0.770 1.195 0.362-3.938
SSRI 65-84 0.422 1.621 0.499-5.264
ATC: NOGAB 85-101 0.446 1.592 0.481-5.271
Antihypertensives, all 65-84 0.329 1.957 0.509-7.521
ATC: €03, €07, €08, €09 85-101 0.902 0.925 0.266-3.217
Diuretics 65-84 0.111 2.750 0.794-9.528
ATC: C03 85-101 0.565 0.705 0.215-2.318
Beta-blockers 65-84 0.705 1.260 0.382-4.159
ATC: CoT 85-101 0.546 0.660 0.171-2.543
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Vasodilators 65-84 0.669 0.745 0.193-2.876
ATC: C01D, C08C, C08D, C09A, C09C, C09D 85-101 0559 0625 0113-2.558

@ Lithium and melatonin excluded, ® Lithium excluded, ¢ Too few observations.
Abbreviations: CI Confidence Interval, ATC Anatomical Therapeutic Chemical classification system, SSRI selective serotonin re-uptake
inhibitors.

These results did not change when adjusting for the included fall risk factors previous falls,

anaemia or cognitive impairment.

Discussion

This study found an association between reported falls during the previous year and regular
use of non-benzodiazepine hypnotics. For the older group in the study population, there was
an association between regular use of non-benzodiazepine hypnotics and serious falls in the
following six months as well. There was no association between reported falls the previous

year or serious falls in the following six months, and the other investigated drug classes.

The association between falls and use of non-benzodiazepine hypnotics is important because
these compounds are widely used among older people, including individuals living in nursing
homes [29]. The results are in accordance with the results from a previous larger study
performed in the US that found an elevated risk of hip fractures among nursing home
residents using a non-benzodiazepine hypnotic [18]. However, that study population was
younger (>50 years, mean age 81) and zopiclone, the most widely used non-benzodiazepine

hypnotic in Europe, was not available in the US.

In SHADES, 81 % of the subjects tested with MMSE had a cognitive impairment but only 43
% had a dementia diagnosis, which indicates that dementia is underdiagnosed in this
population. The use of psychotropic drugs in SHADES was at the same level as in an earlier
report from Swedish nursing homes [29], but lower than in an earlier Swedish study on
specialised care units for persons with dementia [30]. However, in SHADES there were

considerable differences in psychotropic drug use between the older and younger groups. The



14

older group were on a polypharmacy regimen (> 10 drugs) to a significantly less extent, they
used significantly less antidepressants and antipsychotics, and there was a non-significant
trend towards lower use of benzodiazepines. Regarding non-benzodiazepine hypnotics the
tendency was the opposite, however not significant. A possible explanation for these
differences in drug use could be presence of more physical frailty and less psychiatric
symptoms in the oldest group. However, another explanation for these differences may be
that the medication had been adapted to the higher age group. Polypharmacy and certain
types of psychotropic drug use are established risk treatments for older people, a fact that has
been highlighted in guidelines [12]. Such an adaptation to established knowledge may also be
the reason that this study could not find associations between use of other studied risk drug

classes and falls.

Compared to the other studied psychotropic drug classes, non-benzodiazepine hypnotics are
newer. They have been considered at least as efficacious as benzodiazepines but with
possible safety advantages [31], and are well tolerated by older people [32]. Consequently
eszopiclone (in the US) or zopiclone (in Europe) are often recommended as first-line
therapies when pharmacological insomnia treatment is needed for older people [12,33,34]
and zopiclone is among the drugs that are significantly more used in institutionalised

compared to community-dwelling older people in Sweden [29].

More safety concerns on non-benzodiazepine hypnotics related to effects on balance and
fracture risk in older people have been raised during the last few years [35,36] and even a
possibility of increased mortality has been highlighted [37]. Negative effects from non-
benzodiazepine hypnotics on postural stability 4-8 hours after low dose zopiclone or
zolpidem intake have been shown in healthy persons aged 64 to 79 years [38,39]. This effect
is similar to that with of benzodiazepines, probably because they all act through modulation

of the gamma-amino-butyric acid type A (GABA) receptor complex [39]. Consequently,



15

non-benzodiazepine hypnotics have now been mentioned as fall risk drugs in the recent
versions of Beers Criteria [7,8] and STOPP Criteria [10] published after data was collected

for this study.

Some previous studies on non-benzodiazepine hypnotics and fracture risk in older people
have found an increased fall risk associated with short-term use or during the first period on a
new drug [18,40,41]. However, this study focuses on regular drug use over a longer period

and has still found an association with increased fall risk.

In general, there is a lack of studies on fall risk in very old people. However, one study
indicates an exceedingly high fall risk in those aged over 90 without considering
pharmacological treatment [42]. We found no studies that analysed the use of non-
benzodiazepine hypnotics or the effects on stability among the oldest old (> 85 years).
Consequently, there is need for more knowledge regarding fall risk, with special

consideration of pharmacological treatment, in the rapidly growing group of very old people.

Several limitations should be considered in interpreting the findings from the present study.
The limited sample of nursing home residents affects the ability to identify all relevant
associations, especially when analysing the sample in age groups. The small number of
serious falls is an important limitation, and therefore differences in fall risk between drug-
users and non-users need to be confirmed in larger studies. There may have been a selection
bias in the nursing homes studied, since they were not randomly selected but were chosen by
convenience from three geographical areas. Nursing homes showing interest were chosen for
the study because the study was dependent on stable conditions to facilitate repeated
measurements. The research group judged that the nursing homes included in this sample
were typical of Sweden, and the placement of the nursing homes in three different

municipalities increases the chance that they are representative [19]. However, we cannot
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exclude the possibility that there may have been an increased awareness about inappropriate
drug use in the included nursing homes. An important limitation is that the data were
collected in the period 2008-2011, and traditions in drug use and health status of older people
living in nursing homes may have changed during the last few years. The baseline
registration of occurred falls during the last 12 months is based on the answer from the
nursing home staff to a question about whether or not the person had fallen and not on a
formal registration. Orthostatic blood pressure is a relevant fall risk factor to consider but we
do not have such data. The study did not consider well-being or quality of life in relation to
adequate drug use. Moreover, we were not able to investigate dose-response relationships due
to the small overall sample size, and data about drugs taken as needed were not registered.
Finally, we neither knew the start dates for different drugs, nor were we able to confirm that a
subject was still on the same medication when a serious fall occurred up to six months later.
However, there were few changes in the treatment with non-benzodiazepine hypnotics over

the study period of six months.
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Conclusions

In this study a great majority of nursing home residents had increased fall risk. Regular use of
non-benzodiazepine hypnotics was associated with a history of falls, and prospectively with
serious falls in the older age group. These findings indicate a need for increased caution
regarding regular non-benzodiazepine hypnotic therapy for insomnia in older people living in
nursing homes, especially among the oldest. The results from this study need to be confirmed
in larger studies, but they highlight a need for more research on the use of non-
benzodiazepine hypnotics and their association with falls in older people, especially in the

oldest age group.

Notes

Funding
SHADES was financially supported by the Medical Research Council of Southeast Sweden

(FORSS) and Futurum — Academy of Health and Care, Region Jonkoping County.

Compliance with ethical standards

Conflict of interests
On behalf of all authors, the corresponding author states that there are no conflicts of interest.

Statement of human rights
The SHADES study protocol was approved by the Regional Ethical Review Board,

Link6ping (no: M150-07 and 2016/67-32).

Informed consent
Written informed consent was obtained from all study subjects. For subjects with cognitive

impairment who were unable to understand the information, the next of kin were consulted.



18

References

1. World Health Organization (2007) WHO Global Report on Falls Prevention in Older Age.
http://www.who.int/ageing/publications/Falls_prevention7March.pdf?ua=1. Accessed 23 August
2018

2. Panel on Prevention of Falls in Older Persons AGSaBGS (2011) Summary of the Updated American
Geriatrics Society/British Geriatrics Society Clinical Practice Guideline for Prevention of Falls in Older
Persons. J Am Geriatr Soc 59 (1):148-157. doi:10.1111/j.1532-5415.2010.03234.x

3. Maher RL, Hanlon J, Hajjar ER (2014) Clinical consequences of polypharmacy in elderly. Expert
opinion on drug safety 13 (1):57-65. doi:10.1517/14740338.2013.827660

4. Beers MH, Ouslander JG, Rollingher I, Reuben DB, Brooks J, Beck JC (1991) Explicit criteria for
determining inappropriate medication use in nursing home residents. UCLA Division of Geriatric
Medicine. Arch Intern Med 151 (9):1825-1832

5. Beers MH (1997) Explicit criteria for determining potentially inappropriate medication use by the
elderly. An update. Arch Intern Med 157 (14):1531-1536

6. Fick DM, Cooper JW, Wade WE, Waller JL, Maclean JR, Beers MH (2003) Updating the Beers
criteria for potentially inappropriate medication use in older adults: results of a US consensus panel
of experts. Arch Intern Med 163 (22):2716-2724. doi:10.1001/archinte.163.22.2716

7. The American Geriatrics Society 2012 Beers Criteria Update Expert Panel (2012) American
Geriatrics Society Updated Beers Criteria for Potentially Inappropriate Medication Use in Older
Adults. J Am Geriatr Soc 60 (4):616-631. doi:10.1111/j.1532-5415.2012.03923.x

8. The American Geriatrics Society 2015 Beers Criteria Update Expert Panel (2015) American
Geriatrics Society 2015 Updated Beers Criteria for Potentially Inappropriate Medication Use in Older
Adults. ] Am Geriatr Soc 63 (11):2227-2246. do0i:10.1111/jgs.13702

9. Gallagher P, Ryan C, Byrne S, Kennedy J, 0'Mahony D (2008) STOPP (Screening Tool of Older
Person's Prescriptions) and START (Screening Tool to Alert doctors to Right Treatment). Consensus
validation. Int J Clin Pharmacol Ther 46 (2):72-83

10. O'Mahony D, O'Sullivan D, Byrne S, O'Connor MN, Ryan C, Gallagher P (2015) STOPP/START
criteria for potentially inappropriate prescribing in older people: version 2. Age and Ageing 44
(2):213-218. doi:10.1093/ageing/aful45

11. Hartikainen S, Lonnroos E, Louhivuori K (2007) Medication as a risk factor for falls: critical
systematic review. ) Gerontol A Biol Sci Med Sci 62 (10):1172-1181

12. National Board of Health and Welfare (Socialstyrelsen) (2010) Indicators of good pharmaceutical
treatment in elderly (In Swedish; Indikatorer for god lakemedelsterapi hos aldre).
http://www.socialstyrelsen.se/Lists/Artikelkatalog/Attachments/18085/2010-6-29.pdf. Accessed 23
August 2018

13. Woolcott JC, Richardson KJ, Wiens MO, Patel B, Marin J, Khan KM, Marra CA (2009) Meta-
analysis of the impact of 9 medication classes on falls in elderly persons. Arch Intern Med 169
(21):1952-1960. doi:10.1001/archinternmed.2009.357

14. Park H, Satoh H, Miki A, Urushihara H, Sawada Y (2015) Medications associated with falls in older
people: systematic review of publications from a recent 5-year period. Eur J Clin Pharmacol 71
(12):1429-1440. doi:10.1007/s00228-015-1955-3

15. Cox CA, van Jaarsveld HJ, Houterman S, van der Stegen JC, Wasylewicz AT, Grouls RJ, van der
Linden CM (2016) Psychotropic Drug Prescription and the Risk of Falls in Nursing Home Residents. J
Am Med Dir Assoc 17 (12):1089-1093. doi:10.1016/j.jamda.2016.07.004

16. Rojas-Fernandez C, Dadfar F, Wong A, Brown SG (2015) Use of fall risk increasing drugs in
residents of retirement villages: a pilot study of long term care and retirement home residents in
Ontario, Canada. BMC Res Notes 8:568. doi:10.1186/s13104-015-1557-2

17. Olazaran J, Valle D, Serra JA, Cano P, Muniz R (2013) Psychotropic medications and falls in
nursing homes: a cross-sectional study. J Am Med Dir Assoc 14 (3):213-217.
doi:10.1016/j.jamda.2012.10.020



19

18. Berry SD, Lee Y, Cai S, Dore DD (2013) Nonbenzodiazepine sleep medication use and hip fractures
in nursing home residents. JAMA Intern Med 173JAMA Intern Med (9):754-761.
doi:10.1001/jamainternmed.2013.3795

19. Ernsth Bravell M, Westerlind B, Midlov P, Ostgren CJ, Borgquist L, Lannering C, Molstad S (2011)
How to assess frailty and the need for care? Report from the Study of Health and Drugs in the Elderly
(SHADES) in community dwellings in Sweden. Arch Gerontol Geriatr 53 (1):40-45.
doi:10.1016/j.archger.2010.06.011

20. World Health Organization ATC - Structure and principles. WHO Collaborating Centre for Drug
Statistics Methodology. https://www.whocc.no/atc/structure_and_principles/. Accessed 23 August
2018

21. World Health Organization (1992) International statistical classification of diseases and related
health problems (ICD-10). 10th Ed edn. WHO, Geneva

22. Downton JH (1993) Falls in the Elderly. In: Falls in the Elderly. Edward Arnold, London, pp 128-
130

23. Folstein MF, Folstein SE, McHugh PR (1975) "Mini-mental state". A practical method for grading
the cognitive state of patients for the clinician. J Psychiatr Res 12 (3):189-198

24. Deandrea S, Bravi F, Turati F, Lucenteforte E, La Vecchia C, Negri E (2013) Risk factors for falls in
older people in nursing homes and hospitals. A systematic review and meta-analysis. Arch Gerontol
Geriatr 56 (3):407-415. doi:10.1016/j.archger.2012.12.006

25. Navarro A, Ancizu | (2009) Analyzing the occurrence of falls and its risk factors: some
considerations. Prev Med 48 (3):298-302. doi:10.1016/j.ypmed.2008.12.019

26. Pandya N, Bookhart B, Mody SH, Funk Orsini PA, Reardon G (2008) Study of anemia in long-term
care (SALT): prevalence of anemia and its relationship with the risk of falls in nursing home residents.
Curr Med Res Opin 24 (8):2139-2149. doi:10.1185/03007990802215844

27. Nazir A, Mueller C, Perkins A, Arling G (2012) Falls and nursing home residents with cognitive
impairment: new insights into quality measures and interventions. ] Am Med Dir Assoc 13
(9):819.e811-816. d0i:10.1016/j.jamda.2012.07.018

28. Becker C, Rapp K (2010) Fall prevention in nursing homes. Clin Geriatr Med 26 (4):693-704.
doi:10.1016/j.cger.2010.07.004

29. Johnell K, Fastbom J (2012) Comparison of prescription drug use between community-dwelling
and institutionalized elderly in Sweden. Drugs Aging 29 (9):751-758. doi:10.1007/s40266-012-0002-7
30. Gustafsson M, Karlsson S, Gustafson Y, Lovheim H (2013) Psychotropic drug use among people
with dementia--a six-month follow-up study. BMC Pharmacol Toxicol 14:56. doi:10.1186/2050-6511-
14-56

31. Sanger DJ (2004) The Pharmacology and Mechanisms of Action of New Generation, Non-
Benzodiazepine Hypnotic Agents. CNS drugs 18:9-15

32. Dolder C, Nelson M, McKinsey J (2007) Use of non-benzodiazepine hypnotics in the elderly: are
all agents the same? CNS drugs 21 (5):389-405

33. Fastbom J, Johnell K (2015) National indicators for quality of drug therapy in older persons: the
Swedish experience from the first 10 years. Drugs Aging 32 (3):189-199. doi:10.1007/s40266-015-
0242-4

34. Schwartz S (2013) Sleep Disorders. In: Wehling M (ed) Drug Therapy for the Elderly. Springer-
Verlag, Wien, pp 215-227. doi:10.1007/978-3-7091-0912-0

35. Levy HB (2014) Non-benzodiazepine hypnotics and older adults: what are we learning about
zolpidem? Expert Rev Clin Pharmacol 7 (1):5-8. d0i:10.1586/17512433.2014.864949

36. Bakken MS, Engeland A, Engesaeter LB, Ranhoff AH, Hunskaar S, Ruths S (2014) Risk of hip
fracture among older people using anxiolytic and hypnotic drugs: a nationwide prospective cohort
study. European journal of clinical pharmacology 70 (7):873-880. d0i:10.1007/s00228-014-1684-z
37. Parsaik AK, Mascarenhas SS, Khosh-Chashm D, Hashmi A, John V, Okusaga O, Singh B (2016)
Mortality associated with anxiolytic and hypnotic drugs-A systematic review and meta-analysis. Aust
N Z J Psychiatry 50 (6):520-533. d0i:10.1177/0004867415616695



20

38. Allain H, Bentue-Ferrer D, Tarral A, Gandon JM (2003) Effects on postural oscillation and memory
functions of a single dose of zolpidem 5 mg, zopiclone 3.75 mg and lormetazepam 1 mg in elderly
healthy subjects. A randomized, cross-over, double-blind study versus placebo. Eur J Clin Pharmacol
59 (3):179-188. d0i:10.1007/s00228-003-0591-5

39. Mets MA, Volkerts ER, Olivier B, Verster JC (2010) Effect of hypnotic drugs on body balance and
standing steadiness. Sleep Med Rev 14 (4):259-267. doi:10.1016/j.smrv.2009.10.008

40. Shuto H, Imakyure O, Matsumoto J, Egawa T, Jiang Y, Hirakawa M, Kataoka Y, Yanagawa T (2010)
Medication use as a risk factor for inpatient falls in an acute care hospital: a case-crossover study. Br
J Clin Pharmacol 69 (5):535-542. d0i:10.1111/j.1365-2125.2010.03613.x

41. Finkle WD, Der JS, Greenland S, Adams JL, Ridgeway G, Blaschke T, Wang Z, Dell RM, VanRiper KB
(2011) Risk of fractures requiring hospitalization after an initial prescription for zolpidem,
alprazolam, lorazepam, or diazepam in older adults. J Am Geriatr Soc 59 (10):1883-1890.
doi:10.1111/j.1532-5415.2011.03591.x

42. Fleming J, Matthews FE, Brayne C (2008) Falls in advanced old age: recalled falls and prospective
follow-up of over-90-year-olds in the Cambridge City over-75s Cohort study. BMC Geriatr 8 (1):6.
doi:10.1186/1471-2318-8-6



Available for invitation

n =064

v

Included in SHADES

n=428

Excluded (palliative care, language
problem, age < 65 or died between
consent signing and baseline
examination) n =49

Refused participation n = 100
Proxy opposed participation n = 87

A 4

Deaths n = 65

Moved n=5
Discontinued n=1

Follow-up after 6
months

n=331

Follow-up < 6 months n = 26




	Försättsblad
	Non-benzodiazepine hypnotics and falls Plain
	Abstract
	Caution is advocated when using non-benzodiazepine hypnotics regularly in older people living in nursing homes.
	Keywords
	Introduction
	Methods
	Study population
	Methods of investigation
	Statistical analysis
	Ethical approval and consent to participate

	Results
	Table 1 Baseline characteristics of the study subjects
	Table 2 Subjects with reported falls during the previous 12 months in relation to baseline drug treatment (n=203)
	Table 3 Subjects with occurrence of serious falls during six months in relation to baseline drug treatment
	Table 4 Serious fall risk during six months according to age group and baseline drug treatment
	Discussion
	Conclusions
	In this study a great majority of nursing home residents had increased fall risk. Regular use of non-benzodiazepine hypnotics was associated with a history of falls, and prospectively with serious falls in the older age group. These findings indicate ...
	Notes
	Funding
	Compliance with ethical standards
	Conflict of interests
	Statement of human rights
	Informed consent
	References

	Fig1

