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Abstract

Background: Depressionisahighly prevalent psychopathol ogical condition among older adults, particularly thoseingtitutionalized
in nursing homes (NHs). Unfortunately, it is poorly identified and diagnosed. NH residents are twice as likely to fal as
community-dwelling older adults. Thereisaneed for more knowledge about the mechanisms and rel ationships between depression
and falls.

Objective: Thisstudy aimsto identify, analyze, and synthesize research on the rel ationshi ps between depression and falls among
NH residents.

Methods: A literature search was conducted in October 2023 in the following bibliographic databases: MEDLINE ALL Ovid,
Embase, CINAHL with Full Text EBSCO, APA Psyclinfo Ovid, Web of Science Core Callection, the Cochrane Database of
Systematic Reviews Wiley, and ProQuest Dissertations & Theses A&I. Clinical trials were searched for in the Cochrane Central
Register of Controlled Trials Wiley, Clinical Trials.gov, and the World Health Organization International Clinical Trials Registry
Platform. Additional searches were performed using Google Scholar, the DART-Europe E-theses Portal, and backward citation
tracking. The Newcastle-Ottawa Scale and the Appraisal tool for Cross-Sectional Studies were used to evaluate study quality.

Results: Thereview included 7 quantitative studies published in 7 different countries from 3 continents; of these, 6 (86%) were
cross-sectional studies, and 1 (14%) was a prospective cohort study. Results suggested high frequencies of depressive symptoms
and falls among older adults living in NHs, and depressive symptoms were considered a risk factor for falls. The 15-item and
10-item versions of the Geriatric Depression Scale were the most commonly used measurement tools, followed by the Cornell
Scalefor Depression in Dementia and the Resident A ssessment Instrument-Minimum Data Set 2.0. The prevalence of depression
was heterogeneous, varying from 21.5% to 47.7% of NH residents. The studies used heterogeneous descriptions of afall, and
some considered the risk of falls, recurrent fallers, and near falsin their data. The prevalence of fallers was disparate, varying
from 17.2% to 63.1%. Of the 7 retained studies, 6 (86%) reported arelationship between depression and falls or the risk of falls.
Among the 19 other risk factorsidentified in the review as being associated with falls among NH residents were a history of fals
in the last 180 days, >1 fall in the past 12 months, and respiratory illnesses.

Conclusions: There is a paucity of research examining falls among older adults with depressive symptoms in NHs. These
findings should alert nurses to the need to consider depression as a risk factor in their work to prevent falls. More research is
needed to gain a comprehensive understanding of fall risk among NH residents with depressive symptoms.
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Introduction

Background

The demographic transition to older societies is occurring
worldwide[1]. The World Health Organi zation (WHO) predicts
that the number of people aged =65 yearswill double from 703
million in 2019 to 1.5 billion in 2050, rising from 6% to 16%
of the planet’s population [1]. The number of people aged =80
yearsisexpected to rise from 143 million to 426 million during
the same period [1]. Aging exposes peopleto avariety of health
problems and debilitating chronic diseases that can result in
functional dependency. Unfortunately, many older adults
experiencing multiple chronic conditions of different etiologies
can no longer remain at home and must transition to a nursing
home (NH) [2]. Depression or other mental disorders also
represent a substantial risk of NH admission [3].

Depressive disorders are characterized by depressive mood or
loss of pleasure, accompanied by other cognitive, behavioral,
or neurovegetative symptoms that persist for at least 2 weeks
and significantly affect an individual’s ability to function [4,5].
The International Classification of Diseases, 11th Edition
defines a depressive episode as having at least 5 out of alist of
10 symptoms, and these must manifest themselves most of the
day, nearly every day, or for at least 2 weeks [6,7]. Despite its
elevated prevalence of approximately 50%, depression among
NH residents is often underdiagnosed and consequently
undertreated [8]. With a characteristic pattern of cognitive
deficits, mainly affecting executive function, attention, and
processing speed, depression affects everyday life [9,10]. NH
residents with depressive symptoms often have less ability to
perform basic functions, and the condition sometimes speeds
them toward functional disability, with anincreased risk of falls
[11].

Fallsare frequent among NH residents, who often already have
diminished functional capacities[12]. The WHO defines afall
as“an event in which aperson inadvertently lands on the ground
or any other surface at alower level than that at which he was
previously standing” [13]. The incidence of fals in NHs is
estimated to be twice as high (at 1.7 falls per resident-year) as
in the community, and residents are 10 times more likely to
sustain asignificant injury [14,15]. Indeed, arecent systematic
review and meta-analysis estimated theincidence of fallsamong
older adults in NHs to be 43% (95% CI 38-49) [11]. The
consequences of falls among NH residents can extend beyond
immediate physical harms. Falls can result in serious injuries
such as long-standing pain, fractures, and head trauma, which
often lead to transfer and admission to hospital, increasing
medical costs and impacting the residents' quality of life
[16-18]. Falls increase disability, and injured older adults
frequently fail to recover their previous level of function [19].
Hip fractures are associated with high morbidity rates, often
leading to areduced ability to perform daily activities [20-23].

https://www.i-jmr.org/2024/1/e57050

Fallsareresponsiblefor asignificant number of deaths, making
them the second leading cause of death by unintentional or
accidental traumaworldwide[24,25]. In addition to being costly
for both older adults and the health care system, falls can cause
anxiety among heath professionas and lead to family
complaints [26].

Physical injuriesand fallsalso have psychological consequences
[27]. Many people who have experienced a fall are afraid of
falling again, leading to immobility, followed by pressure ulcers,
pneumonia, weakness, and an increased risk of fals [28].
Excessive fear of falling, which is frequently associated with
depression, increasestherisk of falls[29]. Both depression and
fear of falling are associated with impaired gait and balance, an
association that is mediated along cognitive, sensory, and motor
pathways. A systematic review and meta-analysis by Gambaro
et a [29] highlighted the association between depression and
the fear of falling, which in turn increased the likelihood of
falls.

Depression has been reported as an independent risk factor for
falls and has been shown to increase the risk of future falls
[30-32]. Four determinants of recurrent falls are reported:
postural sway, history of falls, handgrip strength, and depressive
symptoms [33,34]. The relationships between depression,
cognitive performance, motor performance, and therisk of falls
were also illustrated in a recent study that also found that
depression slowed choice stepping reaction time, mediated by
quadriceps strength and executive function [35]. Vascular
disease and its related burden of white matter lesions may
produce concurrent changes in balance, gait, and mood [36].
The interaction between depression and falls may also be
self-perpetuating among those who are recurrent falers,
inducing the demoralizing effect of repeated falling.

Although antidepressant medication can mitigate depressive
symptoms, which should lower fall risks, it also increases fall
risk independent of depression. Recent studies reported that
people using antidepressant medication no longer experienced
depressive symptoms (with only 18% scoring =5 on the 15-item
Geriatric Depression Scale [GDS-15]), and the use of
antidepressants was an independent risk factor for falls[37,38].

A multifaceted approach is crucia for fall reduction, which
includes staff training, systematic use of decision support tools,
and implementing falls prevention actions [39]. A recent study
demonstrated that a program combining individually prescribed
progressive resistance training with balance exercises
significantly reduced fall rates and improved physica
performance among NH residents [40]. To ensure equitable
accessand guarantee high-quality care precisely when and where
needed, new care models incorporating technological
advancements are proving effective and well accepted [41].
Given the evidencethat NH residents are particularly susceptible
to both depression and falls, this study aims to enhance
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understanding of theseissueswithin this setting. Thisiscrucial
for devel oping tailored care strategiesthat addresstheir specific
needs effectively.

Objectives

This integrative review aimed to focus on and synthesize the
literature from studies on the relationship between depression
and falls among NH residents. The review's guiding research
question was “What is the rel ationship between depression and
falls among NH residents?’ The review also sought to briefly
report on the factors contributing to falls identified in the
retrieved studies.

Methods

Design

This study used an integrative review design to synthesize
published papers on the relationship between depression or
depressive symptomatology and falls among NH residents
receiving or not receiving treatment with antidepressant
medication. It reported factors contributing significantly to falls
based on the guidelines developed by Toronto and Remington
[42]. Thereview rigoroudly applied the 6 steps of theintegrative
review process by (1) formulating a review question, (2)

Textbox 1. Inclusion and exclusion criteria.

Matos Queirés et al

systematically searching for and selecting literature, (3)
assessing the quality of the studies selected, (4) analyzing and
synthesizing studies retained, (5) discussing new knowledge,
and (6) proposing further steps for a dissemination plan [43].
Regarding the protocol for thisintegrative review, published in
JMIR Research Protocols (ISSN 1929-0748) [44], the authors
modified the exclusion criteriafor article typesand the statistical
analysis. In line with the concepts of an integrative review,
which impose no restrictions on the designs of the studies
evaluated, we considered some study designs other than primary
studies, including literature reviews. In addition, no
meta-analysis of the results on the relationships between
depressive symptoms and depression and falls was computed.

Inclusion and Exclusion Criteria

This review considered papers reporting on falls and their
relationship with depression or depressive symptoms among
ol der adultswith amean or median age of =65 yearsliving long
term in NHs. NHs were considered institutions providing
24-hour room and board services and assistance with the
activities of daily living (ADLS) or the instrumental ADLS, as
well as health services for the management of the chronic
conditions of older adultswith physical and cognitive or mental
impairments [45]. Textbox 1 presents the complete inclusion
and exclusion criteria.

Inclusion criteria

«  Population: older adults aged =65 years

«  Depression: depression (diagnosed by a medical professional) or depressive symptoms (assessed by health care professionals using validated

tools)

« Fals: incidence of fals, prevalence of fals, and reported or assessed risk of falls
o Health care setting: nursing homes and geriatric or psychiatric nursing homes

. Articletypes: origina prospective research studieswith adescriptive, correlational, or cohort design; retrospective cohort studies; mixed methods

studies; and literature reviews

« Language: no restrictions

Exclusion criteria

«  Population: adults below the age of 65 years

«  Depression: antidepressant medication prescription without diagnosed depression or recognized depressive symptoms

« Fals near falls

«  Health care setting: intrahospital units, older adults’ houses or apartments, community care living, and assisted living apartments

. Article types: meeting abstracts, conference abstracts, posters, guidelines, commentaries, editorials, opinion papers, book reviews, and case

reports

Information Sources and Search Strategy

A literature search of the following bibliographic databaseswas
conducted in October 2023 in collaboration with a medical
librarian (JRA): MEDLINE ALL Ovid, Embase, CINAHL with
Full Text EBSCO, APA Psycinfo Ovid, Web of Science Core
Collection, the Cochrane Database of Systematic Reviews
Wiley, and ProQuest Dissertations& ThesesA&|. Clinical trids
were searched for in the Cochrane Central Register of Controlled
Trials Wiley, Clinical Trials.gov, and the WHO’s International

https://www.i-jmr.org/2024/1/e57050

Clinical Trials Registry Platform. Searches were performed
without language or date restrictions. Additional searcheswere
performed using Google Scholar, the DART-Europe E-theses
Portal, and backward citation tracking. Multimedia Appendix
1 provides details of the search syntax, keywords, and index
terms used.

Selection Process

Theinitial search yielded 2345 references, and after the removal
of duplicates, 1337 unique citationswereidentified and imported
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into EndNote (Clarivate) software. Two reviewers (AMQ and
HV) independently screened the titles and abstracts to identify
documents to be included in the second phase. Disagreements
over whether studies met the inclusion and exclusion criteria
were resolved by discussion between the reviewers. A total of
105 studieswereidentified as suitable for afull-text review and
were independently assessed by 2 reviewers (AMQ and HV).

Backward citation searching identified 6 further studies, but
they failed to meet the inclusion criteria. The coauthors
discussed and resolved disagreements over inclusion (AMQ,
AVG, MMM, AML, and HV). Findly, 7 studieswere identified
as thoroughly matching the inclusion and exclusion criteria.
These studies then underwent a quality appraisal and, finally,
continued to the data extraction step. The 2020 PRISMA
(Preferred Reporting Items for Systematic Reviews and
Meta-Analyses) standards were followed for reporting
information from each step of the review selection process[46].

Data Extraction

Two reviewers (AMQ and HV) developed the data extraction
process using a specific, structured data extraction matrix. The
following variables were included to answer the research
guestion and meet the integrative review’s aims: (1) authors,
year of publication, country location, and study duration; (2)
study design and sample size; (3) participants' characteristics,
including sex, mean or median age, and SD or interquartile 25th
to 75th percentile; (4) information about depression or
depressive symptoms, depression eval uation tools, information
about falls; (5) statistical results about the relationship between
depression and falls; and (6) factors contributing to falls.

Assessment of the Risk of Biasin Included Studies

The quality of studies retained was assessed using the
Newcastle-Ottawa Scale (NOS) [47] and the Appraisal tool for
Cross-Sectional Studies (AX1S) [48]. The NOS comprises 2
different scales designed to evaluate cohort or case-control

https://www.i-jmr.org/2024/1/e57050
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studies [47]. The NOS scale enables the attribution of scores,
up to a total maximum score of 9, in 3 different domains:
selection (maximum score 4), comparability (maximum score
2), and outcome (maximum score 3). The AXISwas devel oped
by apand of expertsusing aDel phi methodology, and it focuses
principally on studies’ published methods and results[48]. Two
authors (AMQ and HV) performed the evauations
independently. Each study’'s 3 evaluation domains were
meticulously analyzed to evaluate each domain and item based
on the reported information. Any assessment score
disagreements were resolved through discussion until a
consensus was reached, and no third author had to be solicited.

Statistical Analyses

Descriptive statistics of the population’s median age, the
distribution of men and women, and the number of fallsrecorded
in the studies retained were computed. Additional descriptive
statistics on the prevalence of falls and depressive symptoms
were computed to report differences between NH residents
profiles and types of NH.

In line with integrative review methodology, which focuses on
the comprehensive analysis and synthesis of research findings,
a meta-analysis was not conducted, given the substantial
heterogeneity among the retained studies [42,49]. Data were
analyzed using SPSS software (version 29.0; IBM Corp).

Results

Overview

The selection process (Figure 1 [46]) identified 7 eligible articles
that rigorously met the review’s inclusion criteria, including a
description of the study population, measures of depressive
symptoms, fall measures, and statistical results for the
relationship between depression or depressive symptoms and
falls, summarized in Tables 1 and 2.
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Figurel. Theintegrative review flow diagram. ICTRP: International Clinical Trials Registry Platform.
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Table 1. Characteristics of the studies retained.

Matos Queirés et al

Study Country Study aims Design, data, and period ~ Sample Sex Age(y) Scalesof de-
size, N pression as-
sessment
Kioh and Malaysia Determine the prevalence  Cross-sectional study col- 354 Female=230 Agegroups. gps-152
Rashid [50], and risk of fallsand their  lected data from October (65%); male=124 60-69, n=47
2018 associated factorsamong 2016 to July 2017 in 10 (35%) (13.3%); 70-
nursing home residents nursing homes 79: n=162
(45.7%); 80-
89, n=145
(41.0%)
Damianeta Spain Measure the frequency of  Cross-sectional study col- 733 Female=408 Mean 834  gps.10°
[51], 2013 fallsand associated factors  lected datafrom June 1998 (76%); male=325 (SD 11.5%;
among older adultsliving  to June 1999 in 55 living (24%) 95% ClI
institutions institutions 82.6-84.1)
Khater and  Egypt Evaluate theincidence of ~ Prospective cohort study 84 Female=48 Mean71.9 GDS-15
Mousa[52], fallsand therisk factors  collected data from June (57.1%); (SD 7.2
2012 among nursing home resi- 2009 to May 2010 in 3 mal e=36 (42.9%)
dents nursing homes
Kuetad Taiwan Investigate the prevalence  Cross-sectional study col- 940 Male=940 Mean 855 GDS-15
[53], 2013 and freguency of fallsand lected datafrom December (100%) (SD 5.72)
identify factors of fals 2009 to December 2010in
among older adult menin 4 long-term stay veterans
Taiwan settings
Wang et al China Examinethe combined ef- Cross-sectional study col- 286 Female=193 Mean81.9 GDS-15
[54], 2012 fectsof medical conditions lected data over 1 year in (67.5%); (SD 6.16)
and depression statuson 4 long-term care ingtitu- male=93 (32.5%)
fall incidents among insti- tions
tutionalized older adults
Sylliaaseta Norway Examine whether the Cohort study withal-year 1147 Female=839 Mean 84.8  Cornell
[55], 2012 severity of dementia, be-  follow-up collected data (73.1%); (SD 6.86) Scalefor De-
havioral and psychological from November 2004 to male=308 pressionin
symptoms, and depression  January 2025in 20 nursing (26.9%) Dementia
can predict falls among homes
nursing home residents
Kroneta Germany Identify individual predis- Prospective observational 472 Female=363 Mean 84.0  Minimum
[56], 2003 posing risk indicatorsfor  study collected datafrom (77%); male=109 (SD 7.0) Data Set of
falsinasampleof institu- October 1998 to Septem- (33%) the Resident
tionalized, frail older ber 1999 in 3 long-term Assessment
adults careinstitutions Instrument,
version 2.0.

8GDS-15: 15-item Geriatric Depression Scale.
bGDS-10: 10-item Geriatric Depression Scale.
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Table 2. Depressive symptomatology and falls or risk of falls among nursing home residents.

Matos Queirés et al

Study Statistical results  Statistical results of falls Statistical resultsfor there-  Other findingsontherela-  Main findings about
of depression and |ationship between depres-  tionship with fallsor risk of  the relationship be-
depressive symp- sion or depressivesymptoms  falls tween depression or
toms and falls or risk of falls depression symp-

toms and falls

Kioh and Depression « Falersn=116(32.8%); 1 . Depressionandfallss « Respiratoryillnesses  Depression was

Reshid [S0], (GDS? score) fall: n=68 (19.2%); >1 ORP 1.71, 95% ClI and falls: OR 3.38, strongly associated

2018 n=76 (21.5%) fall: n=48 (13.6%); 1.00-2.91: P<.05 95% CI 1.11-10.30; with the prevalence

+ Riskoffal (Fall RiskAs- * Depression and sk of Ei?:r of >1fall inthe g; ;;I:zandtheng(
sessment Tool): low risk: falls: OR 1.83, 95%CI  * y - _ )
_ e 1.06-4.23; P<.05 past 12 monthsandrisk Regpiratory iliness
n=307 (86.7%6); moderate- of falls OR 3.90, 95% i
high risk: n=47 (13.3%) oo wasalso significant-
Cl 1.72-8.8; P<.05 ly associated with
fals.
A history of >1 fall
in the past 12
months was signifi-
cantly associated
withtherisk of falls.

Damianeta Depression (diss « Fallers n=88 (12%; 95% « Depressionandfals: «  Numberof diseases>1: Depressionwasasso-

[51], 2013  ease) n=154 Cl 9-15), 1.5 fals/person- RRC 2.49, 95% Cl RR1.40,95%CI 1.27- ciated with falls
(21%) year 1.38-4.50; RR 1.55, 154; RR1.32,95% Cl when aj] usted for
Depressvesymp- *  Falls n=146, 2.4 fallsres- 95% Cl 0.95-2.5 1.17-1.50 age, sex, cognitive
toms (GDS ident-year (95% CI 2.04- _ . Urinary incontinence: status, and function-
score) n=193 2.82); 1fall: n=60 (68%); < Depressive symptoms RR2 8{) 95% CI 1. 48'_ al dependence.
(33%) 2fdls n=18 (21%); 23 (GDS score) and falls: R el 9 Multimorbidity, uri-

5.65; RR 2.56, 95% Cl Y, un
falls: =10 (12%) RR 1.06, 95% CI 0.95- ) J nary incontinence
. lyearriskoffalling=0.78  119;RR101,95%Cl 132494 arthythmias, and an-
0.92-1.1 e Arrhythmias: RR 3.36, t; depressants were
95% CI 1.80-6.30; RR the most relevant
2.00,95%Cl 1.05-3.81 factorsfor falls.
« Antidepressants: RR
3.40, 95% CI 1.65-
7.04;, RR 2.32, 95% ClI
1.22-4.40

Khater and  Depression(GDS «  Fallers: n=53 (63.1%) . GDS o Frailty: OR2.340,95% Depression did not

Mousa[52], score): n=39 . Fals n=163,5.3 . Falers: mean 4.8 (SD Cl 1.542-16.746; P=.01 differ significantly

2012 (46.4%) falls/1000 resident days, 2.5); P=51 o« Timed Upand Gotest: between fallersand
GDS score: mean 631 fallers/1000 resident- «  Nonfallers: mean 4.4 OR 3.271, 95% ClI nonfallers.

4.61 (SD 2.55) yee_\rs; 1940 fall5/1000 (SD 2.7); P=51 1.287-19.539; P<.001 Frailty and poorer
resident-years) resultsin Timed Up

and Go tests were
the only independent
risk factorsfor falls.

Kuetal Depression(GDS .  Falers:n=162 (17.2%); 1 « Depressionandfallss «  Advanced age: OR Depression was an

[53],2013  score) n=334 fall: n=97 (59.9%); 2 falls: OR1.05,95%Cl 1.01- 1.04, 95% CI 1.01- independent variable
(35.5%); GDS: n=31 (19.1%); 3fdlls: 1.10; P=.01 1.07; P=.02 for predicting falls,
mean 4.3 (SD n=17 (10.5%); 4falls. n=7 . Stroke: OR 2.16,95% aswereincreasing
4.05) (4.3%); 5falls: n=6 Cl 1.18-3.96; P=.01 age, stroke, gout,

(3.7%); 6 falls: n=1
(0.6%); 27 falls: n=3
(1.9%)

Fall incidence: mean 3.6
(SD 25)

« Gout: OR1.96,95%ClI
1.36-2.81; P<.001

. Cataract: OR 1.48,
95% CI 1.03-2.15;
P=.04

and cataracts.
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Study Statistical results  Statistical results of falls Statistical resultsfor there-  Other findingsontherela-  Main findings about
of depression and |ationship between depres-  tionship with fallsor risk of  the relationship be-
depressive symp- sion or depressivesymptoms  falls tween depression or
toms and falls or risk of falls depression symp-

toms and falls

Wang et al Depression(GDS .  Fallers: n=81 (28.3%) o Depressionandriskof « Ancillary deviceuse  Depression status,

[54],2012  score) n=68 fal: OR 1.92, 95% CI and risk of falls: OR using ancillary de-
(23.8%) 1.00-3.64; P<.05 2.70, 95% CI 1.50- vices, and multiple

Sylliaasetal Cornell Scalefor «  Falers: n=459 (40%); 1«

[55], 2012 Depressionin fall: n=459 (40.0%); 22
Dementia: mean falls: n=379 (33.0%)
5.35(SD5.1)

Kroneta Minimum Data .  Fallers: n=247 (52.3%), -«

[56],2003  Setof theResi- « 645 falers/1000 resident-
dent Assessment years,

Instrument, ver- «  2.558 falls/1000 resident-

sion 2.0: n=225 years

(47.7%) o  Frequent fallers: n=115
(24.4%)

csbDYand fals RR
1.37,95% Cl 1.13-
1.65: P=.001

Depression and >2
falls: OR 1.6, 95% ClI
1.0-2.6; P=.049

4.86; P<.01
Medications =4 and
risk of falls: OR 3.23,
95% Cl 1.44-7.26;
P<.01

Depression, ancillary
device, and risk of fall:
OR6.52, 95% Cl 2.62-
16.3; P<.01
Depression, neural sys-
tem diseases and risk
of fal: OR 11.3, 95%
Cl 1.96-65.2; P<.01
Depression, medication
=>4 and risk of fall: OR
5.28, 95% CI 1.46-
19.1; P<.05

NPI® RR 1.15, 95% Cl
1.08-1.19; P<.001
Age: RR 1.03, 95% ClI
1.01-1.04; P=.002

CDR' Scdle: RR 1.08,
95% Cl 1.03-1.08;
P<.001

PADLY: RR 0.95, 95%
Cl 0.92-0.97; P<.001
Use of sedatives. RR
1.08, 95% Cl 1.04-
1.23; P=.003

Total transfer assis-
tance: OR 0.4, 95% Cl
0.2-0.7; P=.002
Urinary incontinence:
OR2.1,95%Cl 1.2-
3.6; P=.007

Fall in last 180 days:
OR 5.2, 95% CI 3.2-
8.5; P<.001

medication usewere
significantly associat-
ed with the risk of
falling.

Severe depression
(higher scores on
CSDD) significantly
predicted 21 fallsin
abivariate Cox re-
gression.

Age; higher scores
onthe NPI, CDR,
and PADL; and use
of sedativeswereall
independent predic-
torsinamultivariate
regression analysis.

Depression, transfer
assistance, urinary
incontinence, and a
positive fall history
were important risk
indicators associated
with the risk of =2
fals.

8GDS: Geriatric Depression Scale.

POR: odds ratio.

°RR: risk ratio.

dcsSDD: Cornell Scale for Depression in Dementia
®NPI: Neuropsychiatric Inventory.

fCDR: Clinical Dementia Rating.

9PADL: Personal Activity of Daily Living.

Characteristics of the Included Studies

Most of the studies were published between 2012 and 2018
[50-55], with one published in 2003 [56]. The papers were
written by 7 different first authors and examined 7 countries
(Malaysia, Spain, Egypt, Taiwan, China, Norway, and
Germany), with 43% (3/7) of the studies carried out in Europe
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[51,55,56], 43% (3/7) in Asia[50,53,54], and 1 (14%) in Africa
[52]. Of the 7 studies, 6 (86%) were cross-sectiona
[50,51,53-56], and 1 (14%) was a prospective cohort study [52].

Population

The studies included a total of 4016 participants, with a mean
of 574 (SD 380) older adult participants and a significant
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variancein numbersfrom 84 [52] to 1147 participants[55]. The
total sample contained 48.2% (1935/4016) men and 51.8%
(2081/4016) women. The median age of the overall samplewas
83 (IQR 79.4-84.9) years, with minimum and maximum ages
of 71.9 and 85.5, respectively.

L ong-Term-Care Facility Definitions

The review considered studies focusing on NH residents with
at least amean or median age of 65 yearsand living in ageriatric
or psychiatric NH, although different termswere used. Ku et al
[53] examined 4 long-term stay settings for male veteransonly.
Of the 7 studies, 3 (43%) [50,52,55] specifically mentioned
NHs as their setting, 2 (29%) referred to long-term care
institutions[54,56], 1 (14%) described itslocation asalong-term
stay setting [52], and 1 (14%) described them as older people
living ingtitutions [51].

Aims of the Studies

The 7 studies retained examined relationships between
depression or depressive symptoms and falls in different ways.
One cross-sectiond study [54] focused directly on thedirectiona
relationship between depression status and falls. Another
cross-sectional study [55] examined the effects of the severity
of dementia, behavioral and psychological symptoms, and
depression on falls. The studies retained frequently aimed to
describe the risk factors for and factors associated with falls,
including 4 cross-sectional studies [50,51,53,56] and 1 cohort
study [49].

Depression

Detection and Diagnosis of Depression

Several different depressive symptom measurement tools were
used. The 15-item and 10-item Geriatric Depression Scales
(GDS) were most commonly used, with 57% (4/7) of the studies
[50,52-54] using the GDS-15 and 14% (1/7) of the studiesusing
the GDS-10 [51]. Of these 4 studies, 2 (50%) [53,54] defined
depression as a GDS score=5, but 1 (25%) study [50]
categorized participants with a score of 0to 5 as normal. The
study using the GDS-10 [51] scored 0 to 3 asnormal and scores
of 4to 7 and 8 to 10 as moderate and severe depressive
symptoms, respectively. One study using the GDS-15 [52] did
not describe its categorization of depressive symptoms. One
study used the Cornell Scale for Depression in Dementia to
measure depressive symptoms [55], and the final study used
indicators of the Minimum Data Set of the Resident A ssessment
Instrument, version 2.0 [56]. Neither of the studies mentioned
how they categorized depressive symptoms. Two studies
specified having based their depression assessments on
interviews with residents about their status over the previous 7
days[51] and self-related depressive symptoms[54]. One study
[55] was based on information from NH staff members. The
other 4 studies[51-53,56] did not specify thisinformation. Only
one of the studies revealed a medical diagnosis of depression
[51]. Multimedia Appendix 2 [50-56] presents the depression
measurement strategies used by the studies retained.

Prevalence of Depression

Of the 7 studies, 6 (86%) included [50-54,56] showed a
prevalence of depression above 20%. The mean prevalence of

https://www.i-jmr.org/2024/1/e57050

Matos Queirés et al

depressive symptoms in Asian studies was 26.9%, with a
significant variation observed between countries [50,53,54].
Ku et al [53] and Wang et al [54] used the GDS-15 scale, with
identical cutoff scores, resulting in an overall mean prevalence
of depression of 32.8% (402 participants with depressive
symptoms/1226 participants). The lowest prevalence of
depression was 21.5% (76 participants with depressive
symptoms/354 participants) as reported by Kioh and Rashid
[5Q]. In the European studies, Kron et al [56] reported the
highest prevalence of depression, at 47.7%, using datafrom the
MDS-RAI 2.0 assessments. Damian et a [51] reported a 33%
prevalence of depressive symptoms using the GDS-10 scale.
The study by Sylliaas et al [55] reported unclear data on the
prevalence and limited the data collected to reporting the odds
ratio (OR) of the relationship between depression and falls. No
additional data was available. The study by Khater and Mousa
[52], performed in Egypt, revealed a notably high prevalence
of depression, at 46.4%.

Falls

Descriptions of Falls

The studies included described falls heterogeneously. Khater
and Mousa [52] and Wang et a [54] referred to the studies by
Delbaere et al [57,58] to define afall asan unexpected event in
which the person comes to rest on the ground, the floor, or a
lower level. Kioh and Rashid [50] and Kron et al [56] described
falls as unintentionally coming to rest on the ground, the floor
or another lower level, whether accidentally or nonaccidentally,
other than as a consequence of the sudden onset of paralysis,
an epileptic seizure or an overwhelming external force. Damian
etal [51] did not definefalls. Ku et a [53] based their definition
on Tinetti’s, which defines a fall as an event that resultsin a
person coming to rest unintentionally on the ground or another
lower level, not due to any intentional movement, a major
intrinsic event (eg, stroke) or an extrinsic force (eg, being
forcefully pushed down, knocked down by a car) [59]. Finally,
Sylliaas et a [55] referred to Lord [60], who defined afall as
an unexpected event in which the participant rests on the ground,
thefloor or at alower level.

Freguency of Fallsor Fall Risks

Different methods were used to collect fall frequency. Two
studies [50,54] collected data on the history of fallsin the past
12 months through a resident questionnaire and face-to-face
interviews. Kioh and Rashid [50] aso used the Fall Risk
Assessment Tool to determine fall risk. Damian et al [51] used
physician and nurse interviews and annotations to determine
the number of fallsin the preceding 30 days and used the Timed
Up and Go test to assess fall risk. Ku et al [53], Sylliaas et al
[55], Khater and Mousa[52], and Kron et a [56] explored data
collected on events recorded during the study period. Wang et
al [54] considered participants who had had a single fall or no
fals as “nonfallers,” and all other participants with >2 falls or
with at least 1 injurious fall as “fallers” Kron et a [56]
distinguished “fallers’ (participants with 1 or 2 falls) from
“recurrent fallers’ (participants with >2 fals). Multimedia
Appendix 3 [50-56] presents the retained studies’ definitions
and measurement strategies for fals.
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Prevalence of Falls

All the studies reported the number of residentswho had at |east
one fall during the study period. Of the total combined sample
of 4016 participants, based on each study’'s definition or
description of afall, 1206 (30%) fell at least once. The highest
prevalence of falers was 63%, with 53 of a sample of 84
participants falling during the 1-year follow-up period in the
study by Khater and Mousa[52] in Egypt. The mean prevalence
of fals in the studies conducted in European countries was
34.8% (SD 16.86%). The lowest prevalence was 12%, with 88
of 733 participants having at least one fall in the preceding 30
daysin the study by Damian et al [51]. Fallers made up 52.3%
(247 falers/472 participants) in the study by Kron et a [56]
and 40% (459 fallers/11,147 NH participants) in the study by
Sylliaas et a [55]. The prevalence of falersin Asian studies
showed a mean of 26.1% (SD 5.6%). During the year of their
study, 162 (17.2%) of 940 participants fell in the study by Ku
et a [53], 81 (28.3%) of 286 participants fell in the study by
Wang et al [54], and 116 (32.8%) of 354 participantsfell inthe
study by Kioh and Rashid [50]. Ku et a [53] reported a
single-fall prevalence of 10.3% (97 fell once/940 male veteran
participants) and a recurrent-falls prevalence of 6.9% (65 with
ahistory of fallsfell/940 participants). Three studies[51-53,56]
reported fall incidence rates. In the study by Khater and Mousa
[52], 163 falls occurred among 53 fallers, equivalent to 1940
falls/1000 resident-years (5.3 falls/1000 resident-days). Kron
et a [56] recorded 980 falls (2.558 falls/1000 resident-years)
among 247 fallers (645 fallers/1000 resident-years). With atotal
number of 146, Damian et a [51] reported an incidence of 2.4
fals (95% Cl 2.04-2.82) per resident-year. On the basis of the
FRAT scores, Kioh and Rashid [50] identified 307 (86.7%)
participants at alow risk of fallsand 47 (13.3%) participants at
amoderate or high risk of falls.

The Relationship Between Depression and Falls

The main retrieved publications in our integrative review used
the OR to examine the relationship between depression and falls
among NHSs residents [50,52-54,56]. The OR was used to
quantify the association between exposure to depressive
symptoms and the occurrence of falls. Consequently, the
findings of these studies reflected the odds of falls occurringin
the presence of depressive symptoms.

The remaining studies used the risk ratio (RR) to study the
mentioned relationship [51,55]. The RR alowed for a
comparison of the probability of fallsoccurring in NH residents
with depressive symptoms versus those without depressive
symptoms.

Four studies [50,53,54,56] identified a significant association
between depression and falls among NH residents. Kioh and
Rashid [50] revealed that having depression (OR 1.80, 95% ClI
1.07-3.04) was a significant factor associated with falls. After
performing a binary logistics regression to take account of
possible confounders, depression was also associated with the
prevalence of fals among participants (OR 1.71, 95% ClI
1.00-2.91) [50]. Ku et al [53] showed that fallerstended to have
more severe depression than nonfallers (44.4% vs 33.7%,
respectively; P=.01). Using multivariate logistic regression
analyses, they revealed that depression status (OR 1.05, 95%
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Cl 1.01-1.10; P=.01) was an independent variablefor predicting
falls [53]. On the basis of the univariate analysis, Wang et a
[54] found depression to be significantly associated (OR 2.00,
95% CI 1.13-3.55; P<.05) with the risk of falling. In addition,
they reported that depression also had a significant association
inamultivariate logistic regression analysis (OR 1.92, 95% Cl
1.00-3.64; P<.01). Kron et a [56] revealed that depressive
symptoms were a significant risk indicator (OR 1.6, 95% CI
1.0-2.6; P=.049) for predicting recurrent falls among their
participants. Damian et al [51] reported an association between
depression and falls (RR 2.49, 95% CI 1.38-4.50); however,
they found a mediating effect of antidepressant and anxiolytic
medication (RR 1.55, 95% CI 0.95-2.51). Khater and Mousa
[52] showed that levels of depression were not significantly
different between fallersand nonfallers. Sylliaas et a [55] found
that severe depression was 1 of the 4 strongest predictors of
fals (RR 1.38, 95% CI 1.13-1.65; P=.001), but it was no long
a significant independent variable after multivariate regression
analysis (RR 0.99, 95% Cl 0.96-1.02; P=.55).

A total of 19 potential risk factors, other than depression, were
associated with falls among NH participants. Kioh and Rashid
[50] showed a significant association between respiratory
illnessesand falls (OR 3.38, 95% CI 1.11-10.30; P<.05) aswell
as between a history of >1 fall in the past 12 months and risk
of falls (OR 3.90, 95% CI 1.72-8.8; P<.05). A history of falls
in the last 180 dayswas also identified as an important fall risk
indicator (OR 5.2, 95% CI 3.2-8.5; P<.001) in the study by
Kron et a [56]. Kron et al [56] documented that urinary
incontinence was one of the most relevant factorsfor falls (OR
2.1, 95% CI 1.2-3.6; P=.007), and in the study by Damian et al
[51], it was an important risk indicator associated with >2 falls
(RR 2.89, 95% Cl 1.48-5.65). Wang et a [54] found that
polypharmacy was significantly associated with therisk of falls
(OR 3.23, 95% Cl 1.44-7.26; P<.01). Damian et a [51] found
that antidepressants were a relevant factor for falls (RR 3.40,
95% Cl 1.65-7.04), and Sylliaas et a [55] reported sedatives as
an independent predictor of an increased risk of faling (RR
1.08, 95% CI 1.04-1.23; P=.003). In addition, Damian et a [51]
found that multimorbidity (RR 1.40, 95% CI 1.27-1.54) and
arrhythmias (RR 3.36, 95% CI 1.80-6.30) were relevant risk
factors for fals. Stroke (OR 2.16, 95% CI 1.18-3.96; P=.01),
gout (OR 1.96, 95% CI 1.36-2.81; P<.001), cataracts (OR 1.48,
95% CI 1.03-2.15; P=.04), and advanced age (OR 1.04, 95%
Cl 1.01-1.07; P=.02) were independent variablesfor predicting
falsin the study by Ku et al [53]. Age was also identified as
an independent predictor of arisk of fallsinthe study by Sylliaas
et a [55].

Frailty (OR 2.340, 95% Cl 1.542-16.746; P=.01) and poorer
results in Timed Up and Go tests (OR 3.271, 95% ClI
1.287-19.539; P<.001) were the only independent risk factors
for fallsin one study [52]. Wang et al [54] found that ancillary
device use increased the risk of fals (OR 2.70, 95% CI
1.50-4.86; P<.01) and that the risk of falling was enhanced by
theinteracting factors of depression, ancillary devices (OR 6.52,
95% CI 2.62-16.3; P<.01), nervous system diseases (OR 11.3,
95% Cl 1.96-65.2; P<.01), and >4 medications (OR 5.28, 95%
Cl 1.46-19.1; P<.05). Finally, in one study, higher scores on
the Neuropsychiatric Inventory, Clinical Dementia Rating scale,
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and Personal Activity of Daily Living were all independent of
other predictors of an increased risk of falling [55].

Assessment of the Risksof Biasin the StudiesRetained

The quality and risks of bias of the studies retained were
assessed using the NOS [47] and AXIS[48]. One cohort study
[52] was classified as being of good quality, scoring 8 stars,
with 3 in the selection domain, 2 in the comparability domain,
and 2 in the outcome domain. Of the 6 cross-sectional studies
[50,51,53-56], 4 (67%) [50,51,53,54] were considered of good
quality and 2 (33%) of moderate quality [55,56] but sufficient
to be integrated into our integrative review and undergo data
extraction. Multimedia Appendix [52] 4 and 5 [50-56]
summarize the quality evaluation results of the cross-sectional
studies and the quality and risk of bias assessments of the cohort
study.

Discussion

Principal Findings

Thisintegrative review rigorously searched for publicationson
the relationship between depression or depressive symptoms
and fallsamong NH residents. A total of 7 studieswere sel ected,
with 6 (86%) published in the last 10 years and 1 (14%)
published in 2003. The studiesincluded 4016 participants with
an overall median age of 83 years. Of the 7 studies, 6 (86%)
reported a prevalence of depression >20%, and approximately
30% of the total sample had experienced at least one fall.
Despite the methodological differences between the studies,
their results predominantly showed a significant relationship
between depressive symptoms and depression and falls and the
risk of falls [50,51,53-56]. To the best of our knowledge, this
was the first review to synthesize relevant publications on how
depression is related to falls among NH residents. The results
highlight the significance of falls and depressive symptoms
among NH residents.

Most of the studies had small sample sizes (Table 1), but most
of them had a sufficient sample sizeindividually, and they gave
the total sample the necessary statistical power [50-54]. The
studies did not all use the same precise definition of an NH or
an NH resident. A fal was defined in different ways. some
studies used the variable of risk of falls or near falls, and one
study considered a resident who had only had one fall to be a
nonfaller, making adetailed comparison between fall prevalence
between studies somewhat of a conundrum. These differences
can be explained by the studies designs and geographical
contexts and the use of heterogeneousfall assessment tools. To
increase comparability and improve the meta-analysis of existing
data, it is advisable that future studies adopt a universal
description of afall, for example, the WHO's definition [61].
Nonethel ess, asprevioudy mentioned, the heterogeneousclinical
practices of different countries make comparison difficult. In
addition, because some of the studies retained only received a
moderate quality assessment, any interpretations should be made
with care. The review revealed that the relationship between
depression and fallsis complex and multifactorial, and that the
mechanisms of this relationship were not always completely
understood [62]. All the studies considered other risk factors.
The studies retained were unclear about the methods used to
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diagnose depression, and although these were primarily based
on validated tools, they failed to mention whether physicians
had confirmed the diagnoses. The average occurrences of
depression reported in the studiesretrieved were similar to other
studies conducted in NHs[63,64]. Our studies used 4 different
validated tools for depression, and there was not always
consistency in the cutoff scores used with the same diagnostic
tools. In the study by Kioh and Rashid [50], participants with
GDS-15 scores of 0 to 5 were categorized as normal, which
may explain its lowest prevalence of depression (76 depressed
residents/354 participants). This corroborated the findingsfrom
similar studies conducted among community-dwelling older
adults [65,66]. The literature suggests that many NH residents
could have unidentified and thus untreated depression [67]. This
could be explained by the potential stigma surrounding mental
illness or the idea that depression is a normal state among NH
residents and thus has no additional consequenceson their health
or socidl life.

Our integrative review did not include publications that took
into account NH residents receiving antidepressant medication
without adiagnosis of depression or without reported depressive
symptoms. Although it was difficult to discriminate whether it
was low mood or medication use that predisposed older adults
to falls. Kvelde et al [68] found that depressive symptoms
remained arisk factor for fallsin alarge subgroup of older adults
not taking antidepressant medications.

Our results seem to support the hypothesis of an interdependent
association between the presence of depression and falls or a
risk of falls, despite the high percentage of cross-sectional
studies preventing any inference of the association’s direction
[50,51,53-56]. This is consistent with the clinical review by
laboni et al [35], which stated that depression and falls had a
significant bidirectiona relationship. An excessive fear of
faling, which is frequently associated with depression, also
increasestherisk of falls. Both depression and the fear of falling
are associated with impaired gait and balance, an association
that is mediated through cognitive, sensory, and motor pathways,
and which conseguently allows usto concur on the bidirectional
relationship between depression and falls [35].

In addition, NH residentsform ahuge popul ation of older adults
with a significant number of comorbidities that can contribute
tofalls. Using different strategies to assesstherisk of falls[65]
makes causality and relationships extremely difficult to
demonstrate. In the studies addressing NH residents that we
retained, the prevalence of falls was 30% (1206 fallers/4016
participants), varying over the years. The risk factors of fall
history, impaired performance in the ADLS, and insomnia all
had strong associations with all falls. Risk factors with low to
moderate ORs were vertigo; walking aids; poor balance; use of
antidepressants, benzodiazepine, antipsychotics, and anxiolytics;
polypharmacy; dementia; unsteady gait; hearing problems; and
being male. Having bed rails was identified as a protective
environmental factor.

Considering the limitations of this integrative review, current
knowledge and the call to action laid out by Matos Queiros et
al [44], the bidirectional relationship between depression and
fallsamong NH residents has been inadequately studied. There
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is an urgent need to clarify their complex interplay [35], and
this will require robust, high-quality research. Our literature
search strategy found many references (Figure 1[46]); however,
surprisingly, few studies considered the relationship between
depression and falls among NH residents as one of their
principal variables of interest—depression was regarded more
as a contributing factor [16,29]. Most studies focused on the
relationships between neurodegenerative diseases, functional
impairment, and falls, aswell asthe associations between these
factors and medication prescriptions for NH residents [69,70].
Another concern wasthat most of the studieswereintervention
studies to prevent or reduce falls and fall risks among NH
residents [71,72]. Another avenue of research involved falls
among community-dwelling older adults in assisted living
facilities or their own homes [73-76].

Depression may lead to an increased risk of falls through
behavioral, neuromuscular, or pathological pathways, and
coherent with the fact that depressed NH residents are mostly
less active than those without depression [77]. Moreover, the
lower sense of self-efficacy and negative expectations about
the future found among repeated fallers with depression can
lead to decreased social participation [78].

Furthermore, our integrative review’s findings may draw
attention to the need to enhance comprehensive geriatric
assessment practices as a suitable, more multidimensional,
multidisciplinary approach to addressing NH residents’ complex
needs [79]. Specificaly, health care professionals should
implement regular screening for depressive symptoms as part
of comprehensive fall risk assessments [79]. This proactive
approach could lead to the early introduction of targeted
therapeutic strategies to address depressive symptoms among
NH residents, and it could also yield the positive outcome of
reducing fall incidents [68]. In addition, fostering
interdisciplinary collaboration among health care professionals,
including old-age psychiatrists, nurses, and physiotherapists,
should be encouraged to create a holistic, person-centered care
approach [80,81].

Study Limitations

Thisintegrative review had somelimitations. Despite athorough
literature search using recognized methodological guidelines
and recommendations, the review may have missed some studies

Data Availability
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meeting all the selection criteria due to search errors or
investigators' mistakes. The studies retrieved evaluated NH
residents’ clinical state of depression using self-reported data,
which could have created arisk of bias. In addition, studies did
not clearly specify if there was a physician diagnosis of
depression. The studies selected mainly used depression as an
independent variable of interest, which may have led to this
variable's overrepresentation compared to other factors affecting
fals. Substantial heterogeneity in the classification and
measurement of falls and depressive symptoms resulted in
studies using different constructs, making comparisons difficult.
Finally, any generalization of the present findings should be
made cautiously, asthe NHs and residents studied were always
from a particular region or country.

Conclusions

By synthesizing existing research and drawing conclusionsfrom
diverse studies, thisintegrative review provides amore holistic
understanding of the relationship between depression and
depressive symptoms and falls. Our findings suggested that
depression was a potential and independent risk factor for falls
among NH residents. Moreover, depression and depressive
symptoms should be addressed and systematically evaluated so
that nursing professionals can implement preventive measures.
Our results underscore the importance of policiesthat investin
and support the implementation of depression and fall risk
assessment guidelines within NHs. These are essential for
developing personalized care plans, thereby reducing fall risks
and enhancing NH residents' overall quality of care and life.
Although the precise associations of depression and depressive
symptoms have yet to be clarified, it seems certain that they are
risk factorsfor falls. The small number of studies published on
our phenomenon of interest emphasizes the need for further
research. Further longitudinal studies are urgently needed to
elucidate the complex relationship between depression and falls
in NHs. Considering their serious consequences, depression
and falls among NH residents are a significant public health
problem and require urgent attention from frontline health care
professionals, researchers, and policy makers. Addressing these
gaps through rigorous research will be critical to informing
effective interventions and enhancing outcomes for NH
residents.

The datasets used in this study are available from the corresponding author upon reasonable request.

Authors Contributions

AMQ, AvG, JRA, MMM, AML, and HV contributed to the study design and manuscript preparation. AMQ, JRA, and HV

contributed to data collection and analysis.

Conflictsof I nterest
None declared.

Multimedia Appendix 1

Search strategies.
[DOCX File, 22 KB-Multimedia Appendix 1]

https://www.i-jmr.org/2024/1/e57050

Interact JMed Res 2024 | vol. 13| €57050 | p. 12
(page number not for citation purposes)


https://jmir.org/api/download?alt_name=ijmr_v13i1e57050_app1.docx&filename=98470a08c4e16ce9d62414ea84c02540.docx
https://jmir.org/api/download?alt_name=ijmr_v13i1e57050_app1.docx&filename=98470a08c4e16ce9d62414ea84c02540.docx
http://www.w3.org/Style/XSL
http://www.renderx.com/

INTERACTIVE JOURNAL OF MEDICAL RESEARCH Matos Queirés et &

Multimedia Appendix 2

Detection and diagnosis of depression.
[DOCX File, 17 KB-Multimedia Appendix 2]

Multimedia Appendix 3

Definition and measurement of falls.
[DOCX File, 16 KB-Multimedia Appendix 3]

Multimedia Appendix 4

Methodological quality of the retained cross-sectional studies according to the Appraisal tool for Cross-Sectiona Studies (YN
score).
[DOCX File, 14 KB-Multimedia Appendix 4]

Multimedia Appendix 5

Methodological quality of the cohort study retained based on the Newcastle-Ottawa Scale guidelines.
[DOCX File, 17 KB-Multimedia Appendix 5]

References

1.

2.

10.

11.

12.

13.

14.

World population ageing 2019. United Nations. 2019. URL : https.//www.un.org/en/devel opment/desa/popul ati on/publications/

pdf/agei ng/Worl dPopul ationA geing2019-Report.pdf [accessed 2024-04-29]
Jorgensen TS, Allore H, MacNeil Vroomen JL, Wyk BV, Agogo GO. Sociodemographic factors and characteristics of

caregivers as determinants of skilled nursing facility admissions when modeled jointly with functional limitations. JAm
Med Dir Assoc. Dec 2019;20(12):1599-604.e4. [FREE Full text] [doi: 10.1016/j.jamda.2019.01.154] [Medline: 30902676]
Hoglinger M, Wieser S, Eichler K, Wieser S. Die Gesundheit der élteren Bevolkerung in der Schweiz: Eine Studie basierend
auf SHARE-Daten zuhanden des BAG. Université de Lausanne. 2019. URL : https://www.zhaw.ch/en/research/project/
71259/ [accessed 2024-04-29]

ICD-11: International Classification of Diseases 11th Revision. World Health Organization (WHO). 2022. URL: https./
f/icd.who.int/en [accessed 2024-04-29]

Sekhon S, Gupta V. Mood disorder. StatPearls. URL: https://www.ncbi.nlm.nih.gov/books/NBK 558911/ [accessed
2024-04-29]

Stein DJ, Szatmari P, Gaebel W, Berk M, VietaE, Mg M, et a. Mental, behavioral and neurodevelopmental disordersin
the ICD-11: an international perspective on key changes and controversies. BMC Med. Jan 27, 2020;18(1):24. [ FREE Full
text] [doi: 10.1186/s12916-020-1495-2] [Medline: 31983345]

First MB, Reed GM, Hyman SE, Saxena S. The development of the ICD-11 clinical descriptions and diagnostic guidelines
for mental and behavioural disorders. World Psychiatry. Feb 05, 2015;14(1):82-90. [FREE Full text] [doi: 10.1002/wps.20189]
[Medline: 25655162]

Robison J, Gruman C, Gaztambide S, Blank K. Screening for depression in middle-aged and older puerto rican primary
care patients. JGerontol A Biol Sci Med Sci. May 01, 2002;57(5):M308-M 314. [doi: 10.1093/gerona/57.5.m308] [Medline:
11983725]

Tiong WW, Yap P, Huat Koh GC, Phoon Fong N, Luo N. Prevalence and risk factors of depression in the elderly nursing
home residents in Singapore. Aging Ment Health. Mar 06, 2013;17(6):724-731. [doi: 10.1080/13607863.2013.775638]
[Medline: 23461826]

Jongenelis K, Pot A, Eisses A, Beekman A, Kluiter H, Ribbe M. Prevalence and risk indicators of depression in elderly
nursing home patients. the AGED study. J Affect Disord. Dec 2004;83(2-3):135-142. [doi: 10.1016/j.jad.2004.06.001]
[Medline: 15555706]

Shao L, Shi Y, Xie X, Wang Z, Wang Z, Zhang J. Incidence and risk factors of falls among older people in nursing homes:
systematic review and meta-analysis. JAm Med Dir Assoc. Nov 2023;24(11):1708-1717. [doi: 10.1016/].jamda.2023.06.002]
[Medline: 37433427]

Hoedl M, Eglseer D, Bernet N, Everink I, Gordon AL, Lohrmann C, et al. Which factors influence the preval ence of
institution-acquired falls? Results from an international, multi-center, cross-sectional survey. J Nurs Scholarsh. Jul 17,
2022;54(4):462-469. [FREE Full text] [doi: 10.1111/jnu.12758] [Medline: 34919335]

WHO global report on falls prevention in older age. World Health Organization (WHO). 2007. URL: https://iriswho.int/
bitstream/handl e/10665/43811/9789241563536_eng.pdf ?sequence=1 [accessed 2024-04-29]

Cooper R. Reducing fallsin acare home. BMJ Qual Improv Rep. Mar 01, 2017;6(1):u214186.w5626. [FREE Full text]
[doi: 10.1136/bmjquality.u214186.w5626] [Medline: 28321298]

https://www.i-jmr.org/2024/1/e57050 Interact JMed Res 2024 | vol. 13| €57050 | p. 13

RenderX

(page number not for citation purposes)


https://jmir.org/api/download?alt_name=ijmr_v13i1e57050_app2.docx&filename=1799ff1053d73a3eed7fc00119482451.docx
https://jmir.org/api/download?alt_name=ijmr_v13i1e57050_app2.docx&filename=1799ff1053d73a3eed7fc00119482451.docx
https://jmir.org/api/download?alt_name=ijmr_v13i1e57050_app3.docx&filename=4281adc97d179b4e31887dab6b40c7fe.docx
https://jmir.org/api/download?alt_name=ijmr_v13i1e57050_app3.docx&filename=4281adc97d179b4e31887dab6b40c7fe.docx
https://jmir.org/api/download?alt_name=ijmr_v13i1e57050_app4.docx&filename=3ab424b6499178a819a90771c6261fc1.docx
https://jmir.org/api/download?alt_name=ijmr_v13i1e57050_app4.docx&filename=3ab424b6499178a819a90771c6261fc1.docx
https://jmir.org/api/download?alt_name=ijmr_v13i1e57050_app5.docx&filename=e724391de3e4478d25518f3d79bb2a4b.docx
https://jmir.org/api/download?alt_name=ijmr_v13i1e57050_app5.docx&filename=e724391de3e4478d25518f3d79bb2a4b.docx
https://www.un.org/en/development/desa/population/publications/pdf/ageing/WorldPopulationAgeing2019-Report.pdf
https://www.un.org/en/development/desa/population/publications/pdf/ageing/WorldPopulationAgeing2019-Report.pdf
https://europepmc.org/abstract/MED/30902676
http://dx.doi.org/10.1016/j.jamda.2019.01.154
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30902676&dopt=Abstract
https://www.zhaw.ch/en/research/project/71259/
https://www.zhaw.ch/en/research/project/71259/
https://icd.who.int/en
https://icd.who.int/en
https://www.ncbi.nlm.nih.gov/books/NBK558911/
https://bmcmedicine.biomedcentral.com/articles/10.1186/s12916-020-1495-2
https://bmcmedicine.biomedcentral.com/articles/10.1186/s12916-020-1495-2
http://dx.doi.org/10.1186/s12916-020-1495-2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31983345&dopt=Abstract
https://europepmc.org/abstract/MED/25655162
http://dx.doi.org/10.1002/wps.20189
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25655162&dopt=Abstract
http://dx.doi.org/10.1093/gerona/57.5.m308
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=11983725&dopt=Abstract
http://dx.doi.org/10.1080/13607863.2013.775638
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23461826&dopt=Abstract
http://dx.doi.org/10.1016/j.jad.2004.06.001
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=15555706&dopt=Abstract
http://dx.doi.org/10.1016/j.jamda.2023.06.002
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37433427&dopt=Abstract
https://europepmc.org/abstract/MED/34919335
http://dx.doi.org/10.1111/jnu.12758
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34919335&dopt=Abstract
https://iris.who.int/bitstream/handle/10665/43811/9789241563536_eng.pdf?sequence=1
https://iris.who.int/bitstream/handle/10665/43811/9789241563536_eng.pdf?sequence=1
https://europepmc.org/abstract/MED/28321298
http://dx.doi.org/10.1136/bmjquality.u214186.w5626
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28321298&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

INTERACTIVE JOURNAL OF MEDICAL RESEARCH Matos Queirés et &

15.

16.

17.

18.

19.

20.

21

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

35.

36.

37.

VuMQ, Weintraub N, Rubenstein LZ. Fallsin the nursing home: are they preventable? JAm Med Dir Assoc. Mar 2006;7(3
Suppl):S53. [doi: 10.1016/j.jamda.2005.12.016] [Medline: 16500282]

KimuraM, Ruller S, Frank C, Bell A, Jacobson M, Pardo JP, et al. Incidence morbidity and mortality from fallsin skilled
nursing facilities: a systematic review and meta-analysis. JAm Med Dir Assoc. Nov 2023;24(11):1690-9.€6. [doi:
10.1016/j.jamda.2023.07.012] [Medline: 37625452]

Cameron EJ, Bowles SK, Marshall EG, Andrew MK. Fallsand long-term care: areport from the care by design observational
cohort study. BMC Fam Pract. May 24, 2018;19(1):73. [FREE Full text] [doi: 10.1186/s12875-018-0741-6] [Medline:
29793427)

AleknaV, Stukas R, Tamulaityte-Morozoviene |, Surkiene G, Tamulaitiene M. Self-reported consequences and healthcare
costs of falls among elderly women. Medicina (Kaunas). 2015;51(1):57-62. [FREE Full text] [doi:
10.1016/j.medici.2015.01.008] [Medline: 25744776]

Giovannini S, Brau F, Galluzzo V, Santagada DA, Loreti C, Biscotti L, et al. Falls among older adults: screening,
identification, rehabilitation, and management. Appl Sci. Aug 08, 2022;12(15):7934. [doi: 10.3390/app12157934]
loannidis |, Mohammad Ismail A, Forssten MP, Ahl R, Cao Y, Borg T, et a. The mortality burden in patients with hip
fractures and dementia. Eur J Trauma Emerg Surg. Aug 27, 2022;48(4):2919-2925. [FREE Full text] [doi:
10.1007/s00068-021-01612-4] [Medline: 33638650]

Becker C, Fleischer S, Hack A, Hinderer J, Horn A, Scheible S, et al. [Disabilities and handicaps due to hip fracturesin
the elderly]. Z Gerontol Geriatr. Oct 1999;32(5):312-317. [doi: 10.1007/s003910050122] [Medline: 10552169]

Kannus P, Parkkari J, Niemi S, Palvanen M. Fall-induced deaths among elderly people. Am J Public Health. Mar
2005;95(3):422-424. [doi: 10.2105/ajph.2004.047779]

Dimet-Wiley A, Golovko G, Watowich SJ. One-year postfracture mortality rate in older adults with hip fractures relative
to other lower extremity fractures: retrospective cohort study. IMIR Aging. Mar 16, 2022;5(1):e32683. [FREE Full text]
[doi: 10.2196/32683] [Medline: 35293865]

Zhang N, Lu SF, Zhou Y, Zhang B, Copeland L, Gurwitz JH. Body mass index, falls, and hip fractures among nursing
home residents. J Gerontol A Biol Sci Med Sci. Sep 11, 2018;73(10):1403-1409. [doi: 10.1093/gerona/gly039] [Medline:
29506037]

Ibrahim JE, Ranson DL, Bugeja L. Premature deaths of nursing home residents: an epidemiological analysis. Med JAust.
Feb 19, 2018;208(3):143. [doi: 10.5694/mjal7.00695] [Medline: 29553694]

Costa-Dias M, Ferreira P. Escalas de avaliagdo de risco de quedas. Rev Enf Ref. Jun 30, 2014;1V Sérig(N° 2):153-161.
[doi: 10.12707/riii12145]

Friedman SM, Munoz B, West SK, Rubin GS, Fried LP. Falls and fear of falling: which comesfirst? A longitudinal
prediction model suggests strategiesfor primary and secondary prevention. JAm Geriatr Soc. Aug 07, 2002;50(8):1329-1335.
[doi: 10.1046/j.1532-5415.2002.50352.x] [Medline: 12164987]

Nagai K, Ikutomo H, Tagomori K, MiuraN, Tsuboyama T, Masuhara K. Fear of falling restricts activities of daily living
after total hip arthroplasty: a one-year longitudinal study. Clin Gerontol. Oct 09, 2018;41(4):308-314. [doi:
10.1080/07317115.2017.1364682] [Medline: 28990881]

Gambaro E, Gramaglia C, Azzolina D, Campani D, Molin AD, Zeppegno P. The complex associations between late life
depression, fear of falling and risk of falls. A systematic review and meta-analysis. Ageing Res Rev. Jan 2022;73:101532.
[FREE Full text] [doi: 10.1016/j.arr.2021.101532] [Medline: 34844015]

Quach L, Yang FM, Berry SD, Newton E, Jones RN, Burr JA, et a. Depression, antidepressants, and falls among
community-dwelling elderly people: the MOBILIZE Boston study. J Gerontol A Biol Sci Med Sci. Dec 01,
2013;68(12):1575-1581. [FREE Full text] [doi: 10.1093/gerona/git084] [Medline: 23817088]

Stalenhoef PA, Diederiks J, Knottnerus J, Kester A, Crebolder H. A risk model for the prediction of recurrent fallsin
community-dwelling elderly: a prospective cohort study. J Clin Epidemiol. Nov 2002;55(11):1088-1094. [doi:
10.1016/s0895-4356(02)00502-4] [Medline: 12507672]

Wei TS, Liu B, Chang L, Liu S. Gait asymmetry, ankle spasticity, and depression as independent predictors of fallsin
ambulatory stroke patients. PLoS One. May 23, 2017;12(5):e0177136. [FREE Full text] [doi: 10.1371/journal.pone.0177136]
[Medline: 28542281]

Jehu DA, Davis JC, Falck RS, Bennett KJ, Tai D, SouzaMF, et a. Risk factorsfor recurrent fallsin older adults: asystematic
review with meta-analysis. Maturitas. Feb 2021;144:23-28. [doi: 10.1016/j.maturitas.2020.10.021] [Medline: 33358204]
Fuller GF. Fallsin the elderly. Am Fam Physician. Apr 01, 2000;61(7):2159-2168. [FREE Full text] [Medline: 10779256]
laboni A, Flint AJ. The complex interplay of depression and fallsin older adults: aclinical review. Am JGeriatr Psychiatry.
May 2013;21(5):484-492. [FREE Full text] [doi: 10.1016/j.jagp.2013.01.008] [Medline: 23570891]

Kvelde T, Lord SR, Close JC, Reppermund S, Kochan NA, Sachdev P, et a. Depressive symptoms increase fall risk in
older people, independent of antidepressant use, and reduced executive and physical functioning. Arch Gerontol Geriatr.
Jan 2015;60(1):190-195. [doi: 10.1016/j.archger.2014.09.003] [Medline: 25262556]

Thapa PB, Gideon P, Cost TW, Milam AB, Ray WA. Antidepressants and the risk of falls among nursing home residents.
N Engl JMed. Sep 24, 1998;339(13):875-882. [doi: 10.1056/NEJM 199809243391303] [Medline: 9744971]

https://www.i-jmr.org/2024/1/e57050 Interact JMed Res 2024 | vol. 13| €57050 | p. 14

(page number not for citation purposes)


http://dx.doi.org/10.1016/j.jamda.2005.12.016
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16500282&dopt=Abstract
http://dx.doi.org/10.1016/j.jamda.2023.07.012
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37625452&dopt=Abstract
https://bmcfampract.biomedcentral.com/articles/10.1186/s12875-018-0741-6
http://dx.doi.org/10.1186/s12875-018-0741-6
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29793427&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S1010-660X(15)00009-9
http://dx.doi.org/10.1016/j.medici.2015.01.008
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25744776&dopt=Abstract
http://dx.doi.org/10.3390/app12157934
https://europepmc.org/abstract/MED/33638650
http://dx.doi.org/10.1007/s00068-021-01612-4
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33638650&dopt=Abstract
http://dx.doi.org/10.1007/s003910050122
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10552169&dopt=Abstract
http://dx.doi.org/10.2105/ajph.2004.047779
https://aging.jmir.org/2022/1/e32683/
http://dx.doi.org/10.2196/32683
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=35293865&dopt=Abstract
http://dx.doi.org/10.1093/gerona/gly039
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29506037&dopt=Abstract
http://dx.doi.org/10.5694/mja17.00695
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29553694&dopt=Abstract
http://dx.doi.org/10.12707/riii12145
http://dx.doi.org/10.1046/j.1532-5415.2002.50352.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12164987&dopt=Abstract
http://dx.doi.org/10.1080/07317115.2017.1364682
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28990881&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S1568-1637(21)00279-8
http://dx.doi.org/10.1016/j.arr.2021.101532
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34844015&dopt=Abstract
https://europepmc.org/abstract/MED/23817088
http://dx.doi.org/10.1093/gerona/glt084
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23817088&dopt=Abstract
http://dx.doi.org/10.1016/s0895-4356(02)00502-4
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=12507672&dopt=Abstract
https://dx.plos.org/10.1371/journal.pone.0177136
http://dx.doi.org/10.1371/journal.pone.0177136
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28542281&dopt=Abstract
http://dx.doi.org/10.1016/j.maturitas.2020.10.021
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33358204&dopt=Abstract
https://www.aafp.org/link_out?pmid=10779256
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=10779256&dopt=Abstract
https://europepmc.org/abstract/MED/23570891
http://dx.doi.org/10.1016/j.jagp.2013.01.008
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23570891&dopt=Abstract
http://dx.doi.org/10.1016/j.archger.2014.09.003
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25262556&dopt=Abstract
http://dx.doi.org/10.1056/NEJM199809243391303
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=9744971&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

INTERACTIVE JOURNAL OF MEDICAL RESEARCH Matos Queirés et &

38.

39.

40.

41.

42.

43.

45,

46.

47.

48.

49,

50.

51.

52.

53.

55.

56.

57.

58.

59.

60.

Slaughter JR, Beck DA, McDonald A. Antidepressants and falls among nursing home residents. N Engl J Med. Jan 28,
1999;340(4):320. [doi: 10.1056/NEIM 199901283400416] [Medline: 9935352]

Montero-Odasso M, van der Velde NP, Martin FC, Petrovic MA, Tan MP, Ryg J, et al. Task Force on Global Guidelines
for Fallsin Older Adults. World guidelines for falls prevention and management for older adults: a global initiative. Age
Ageing. Sep 02, 2022;51(9):afac205. [FREE Full text] [doi: 10.1093/ageing/afac205] [Medline: 36178003]

Hewitt J, Goodall S, Clemson L, Henwood T, Refshauge K. Progressive resistance and balance training for falls prevention
in long-term residential aged care: a cluster randomized trial of the sunbeam program. JAm Med Dir Assoc. Apr
2018;19(4):361-369. [doi: 10.1016/].jamda.2017.12.014] [Medline: 29402651]

Dawson R, Gilchrist H, Pinheiro M, Nelson K, Bowes N, Sherrington C, et a. Experiences of older adults, physiotherapists,
and aged care staff in the TOP UP telephysiotherapy program: interview study of the TOP UP interventions. IMIR Aging.
Feb 07, 2024;7:€53010. [FREE Full text] [doi: 10.2196/53010] [Medline: 38324369]

Toronto CE, Remington R. A Step-by-Step Guide to Conducting an Integrative Review. Cham, Switzerland. Springer;
2020.

Whittemore R, Knafl K. The integrative review: updated methodology. J Adv Nurs. Dec 02, 2005;52(5):546-553. [doi:
10.1111/j.1365-2648.2005.03621.x] [Medline: 16268861]

Matos Queirds A, von Gunten A, Rosselet Amoussou J, Martins MM, Verloo H. Relationship between depression and falls
among nursing home residents: protocol for an integrative review. IMIR Res Protoc. Oct 19, 2023;12:e46995. [FREE Full
text] [doi: 10.2196/46995] [Medline: 37856175]

Sanford AM, Orrell M, Tolson D, AbbatecolaAM, Arai H, Bauer JM, et a. Aninternational definition for "nursing home".
JAm Med Dir Assoc. Mar 2015;16(3):181-184. [doi: 10.1016/j.jamda.2014.12.013] [Medline: 25704126]

Page M J, McKenzie JE, Bossuyt PM, Boutron |, Hoffmann TC, Mulrow CD, et a. The PRISMA 2020 statement: an updated
guidelinefor reporting systematic reviews. BMJ. Mar 29, 2021;372:n71. [FREE Full text] [doi: 10.1136/bmj.n71] [Medline:
33782057]

WEells GA, Shea B, O'Connell D, Peterson J, Welch V, Losos M, et al. The Newcastle-Ottawa Scale (NOS) for assessing
the quality of nonrandomised studiesin meta-analyses. OttawaHospital Research Institute. 2020. URL : https://www.ohri.cal
programg/clinical_epidemiology/oxford.asp [accessed 2024-04-29]

Downes MJ, Brennan ML, Williams HC, Dean RS. Development of acritical appraisal tool to assess the quality of
cross-sectional studies (AX1S). BMJ Open. Dec 08, 2016;6(12):e011458. [FREE Full text] [doi:
10.1136/bmjopen-2016-011458] [Medline: 27932337]

Deeks JJ, Higgins JP, Altman DG. Analysing data and undertaking meta-analyses. In: Higgins JP, Thomas J, Chandler J,
Cumpston M, Li T, Page MJ, et a, editors. Cochrane Handbook for Systematic Reviews of Interventions. London, UK.
The Cochrane Collaboration; 2023.

Kioh SH, Rashid A. The prevalence and therisk of fallsamong institutionalised elderly in Penang, Malaysia. Med JMalaysia.
Aug 2018;73(4):212-219. [FREE Full text] [Medline: 30121683]

Damian J, Pastor-Barriuso R, Valderrama-Gama E, de Pedro-Cuesta J. Factors associated with falls among older adults
living in ingtitutions. BMC Geriatr. Jan 15, 2013;13(1):6. [FREE Full text] [doi: 10.1186/1471-2318-13-6] [Medline:
23320746]

Khater MS, Mousa SM. Predicting falls among Egyptian nursing homeresidents: a 1-year longitudinal study. J Clin Gerontol
Geriatr. Jun 2012;3(2):73-76. [doi: 10.1016/j.jcgg.2012.04.005]

KuYC, LiuME, Tsai YF, LiuWC, Lin SL, Tsal SJ. Associated factors for falls, recurrent falls, and injurious fallsin aged
men living in Taiwan veterans homes. Int J Gerontol. Jun 2013;7(2):80-84. [doi: 10.1016/j.ijge.2012.07.004]

Wang YC, Lin FG, Yu CP, Tzeng YM, Liang CK, Chang YW, et a. Depression as a predictor of falls amongst
institutionalized elders. Aging Ment Health. Aug 2012;16(6):763-770. [doi: 10.1080/13607863.2012.678479] [Medline:
22548355]

Sylliaas H, Selbak G, Bergland A. Do behavioral disturbances predict falls among nursing home residents? Aging Clin
Exp Res. Jul 31, 2013;24(3):251-256. [doi: 10.1007/bf03325253]

Kron M, Loy S, Sturm E, Nikolaus TH, Becker C. Risk indicatorsfor fallsin institutionalized frail elderly. Am JEpidemiol.
Oct 01, 2003;158(7):645-653. [doi: 10.1093/aje/kwg203] [Medline: 14507600]

Delbaere K, Close JC, Menz HB, Cumming RG, Cameron ID, Sambrook PN, et al. Development and validation of fall risk
screening tools for usein residential aged care facilities. Med J Aust. Aug 18, 2008;189(4):193-196. [doi:
10.5694/].1326-5377.2008.tb01980.x] [Medline: 18707561]

Delbaere K, Close JC, Heim J, Sachdev PS, Brodaty H, Slavin MJ, et al. A multifactorial approach to understanding fall
risk in older people. JAm Geriatr Soc. Sep 02, 2010;58(9):1679-1685. [FREE Full text] [doi:
10.1111/j.1532-5415.2010.03017.x] [Medline: 20863327]

Tinetti ME, Speechley M, Ginter SF. Risk factors for falls among elderly persons living in the community. N Engl J Med.
Dec 29, 1988;319(26):1701-1707. [doi: 10.1056/NEJM 198812293192604] [Medline: 3205267]

Lord SR, Sherrington C, Menz HB, Close JC. Fallsin Older People Risk: Factors and Strategiesfor Prevention. Cambridge,
MA. Cambridge University Press; 2007.

https://www.i-jmr.org/2024/1/e57050 Interact JMed Res 2024 | vol. 13| €57050 | p. 15

(page number not for citation purposes)


http://dx.doi.org/10.1056/NEJM199901283400416
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=9935352&dopt=Abstract
https://europepmc.org/abstract/MED/36178003
http://dx.doi.org/10.1093/ageing/afac205
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36178003&dopt=Abstract
http://dx.doi.org/10.1016/j.jamda.2017.12.014
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29402651&dopt=Abstract
https://aging.jmir.org/2024//e53010/
http://dx.doi.org/10.2196/53010
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=38324369&dopt=Abstract
http://dx.doi.org/10.1111/j.1365-2648.2005.03621.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=16268861&dopt=Abstract
https://www.researchprotocols.org/2023//e46995/
https://www.researchprotocols.org/2023//e46995/
http://dx.doi.org/10.2196/46995
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37856175&dopt=Abstract
http://dx.doi.org/10.1016/j.jamda.2014.12.013
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=25704126&dopt=Abstract
http://www.bmj.com/lookup/pmidlookup?view=long&pmid=33782057
http://dx.doi.org/10.1136/bmj.n71
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=33782057&dopt=Abstract
https://www.ohri.ca/programs/clinical_epidemiology/oxford.asp
https://www.ohri.ca/programs/clinical_epidemiology/oxford.asp
https://bmjopen.bmj.com/lookup/pmidlookup?view=long&pmid=27932337
http://dx.doi.org/10.1136/bmjopen-2016-011458
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27932337&dopt=Abstract
http://www.e-mjm.org/2018/v73n4/risk-of-falls.pdf
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30121683&dopt=Abstract
https://bmcgeriatr.biomedcentral.com/articles/10.1186/1471-2318-13-6
http://dx.doi.org/10.1186/1471-2318-13-6
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23320746&dopt=Abstract
http://dx.doi.org/10.1016/j.jcgg.2012.04.005
http://dx.doi.org/10.1016/j.ijge.2012.07.004
http://dx.doi.org/10.1080/13607863.2012.678479
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22548355&dopt=Abstract
http://dx.doi.org/10.1007/bf03325253
http://dx.doi.org/10.1093/aje/kwg203
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=14507600&dopt=Abstract
http://dx.doi.org/10.5694/j.1326-5377.2008.tb01980.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=18707561&dopt=Abstract
https://core.ac.uk/reader/188726671?utm_source=linkout
http://dx.doi.org/10.1111/j.1532-5415.2010.03017.x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20863327&dopt=Abstract
http://dx.doi.org/10.1056/NEJM198812293192604
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=3205267&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

INTERACTIVE JOURNAL OF MEDICAL RESEARCH Matos Queirés et &

61.

62.

63.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

79.

80.

81.

Falls. World Health Organization (WHO). URL: https.//www.who.int/news-room/fact-sheets/detail/falls [accessed
2024-12-29]

Sakurai R, Okubo Y. Depression, fear of falling, cognition and falls. In: Montero-Odasso M, Camicioli R, editors. Falls
and Cognition in Older Persons: Fundamentals, Assessment and Therapeutic Options. Cham, Switzerland. Springer;
2020:49-66.

Kramer D, Allgaier A, Fejtkova S, Mergl R, Hegerl U. Depression in nursing homes: preval ence, recognition, and treatment.
Int J Psychiatry Med. 2009;39(4):345-358. [doi: 10.2190/PM.39.4.a] [Medline: 20391857]

Abrams RC, Teresi JA, Butin DN. Depression in nursing home residents. Clin Geriatr Med. May 1992;8(2):309-322. [doi:
10.1016/S0749-0690(18)30482-8]

Fatima M, Sehar A, Ali M, Igbal A, Shaukat F. Incidence of depression among community dwelling healthy elderly and
the predisposing socio-environmental factors. Cureus. Mar 21, 2019;11(3):e4292. [ FREE Full text] [doi: 10.7759/cureus.4292]
[Medline: 31183273]

Tengku Mohd TA, Yunus RM, Hairi F, Hairi NN, Choo WY. Sacial support and depression among community dwelling
older adultsin Asia: a systematic review. BMJ Open. Jul 17, 2019;9(7):e026667. [FREE Full text] [doi:
10.1136/bmjopen-2018-026667] [Medline: 31320348]

Chun A, Reinhardt J°, Ramirez M, Ellis M, Silver S, Burack O, et al. Depression recognition and capacity for self-report
among ethnically diverse nursing homes residents: evidence of disparitiesin screening. J Clin Nurs. Dec 26,
2017;26(23-24):4915-4926. [FREE Full text] [doi: 10.1111/jocn.13974] [Medline: 28722775]

Kvelde T, McVeigh C, Toson B, Greenaway M, Lord SR, Delbaere K, et al. Depressive symptomatology as arisk factor
for fallsin older people: systematic review and meta-analysis. JAm Geriatr Soc. May 25, 2013;61(5):694-706. [doi:
10.1111/jgs.12209] [Medline: 23617614]

Portlock GE, Smith MD, van Poelgeest EP, Welsh TJ, EUGM S Task and Finish Group on FRIDs (Fall-Risk-Increasing
Drugs). Therapeutic dilemmas: cognitive enhancers and risk of falling in older adults-a clinical review. Eur Geriatr Med.
Aug 07, 2023;14(4):721-732. [FREE Full text] [doi: 10.1007/s41999-023-00821-x] [Medline: 37418063]

Fernando E, Fraser M, Hendriksen J, Kim CH, Muir-Hunter SW. Risk factors associated with fallsin older adults with
dementia: a systematic review. Physiother Can. May 2017;69(2):161-170. [FREE Full text] [doi: 10.3138/ptc.2016-14]
[Medline: 28539696]

Cameron ID, Murray GR, Gillespie LD, Robertson MC, Hill KD, Cumming RG, et al. Interventions for preventing falls
in older peoplein nursing care facilities and hospitals. Cochrane Database Syst Rev. Jan 20, 2010;(1):CD005465. [doi:
10.1002/14651858.CD005465.pub?] [Medline: 20091578]

Lee SH, Kim HS. Exercise interventions for preventing falls among older peoplein care facilities: a meta-analysis.
Worldviews Evid Based Nurs. Feb 16, 2017;14(1):74-80. [doi: 10.1111/wvn.12193] [Medline: 27984675]

Santiago Martinez P, Lord SR, Close JC, Taylor ME. Associations between psychotropic and anti-dementia medication
use and fallsin community-dwelling ol der adultswith cognitiveimpairment. Arch Gerontol Geriatr. Nov 2023;114:105105.
[EREE Full text] [doi: 10.1016/].archger.2023.105105] [Medline: 37364485]

Ge ML, Chu NM, Simonsick EM, Kasper JD, Xue Q. Order of onset of physical frailty and cognitive impairment and risk
of repeated falls in community-dwelling older adults. JAm Med Dir Assoc. Apr 2023;24(4):482-8.e4. [FREE Full text]
[doi: 10.1016/j.jamda.2023.01.020] [Medline: 36852758]

Resnick B, Boltz M, Galik E, Zhu S. The impact of arandomized controlled trial testing the implementation of
function-focused care in assisted living on resident falls, hospitalizations, and nursing home transfers. J Aging Phys Act.
Jun 17, 2021;29(6):922-930. [doi: 10.1123/japa.2020-0426] [Medline: 34140425]

Zimmerman S, Greene A, Sloane PD, Mitchell M, Giuliani C, Nyrop K, et a. Preventing fallsin assisted living: results of
aquality improvement pilot study. Geriatr Nurs. May 2017;38(3):185-191. [doi: 10.1016/j.gerinurse.2016.09.003] [Medline:
27776786]

Jung S, Lee S, Lee S, Bae S, Imaoka M, Harada K, et al. Relationship between physical activity levels and depressive
symptoms in community-dwelling older Japanese adults. Geriatr Gerontol Int. Mar 20, 2018;18(3):421-427. [doi:
10.1111/ggi.13195] [Medline: 29052928]

Miller RR, Ballew SH, Shardell MD, Hicks GE, Hawkes WG, Resnick B, et a. Repeat falls and the recovery of social
participation in the year post-hip fracture. Age Ageing. Sep 08, 2009;38(5):570-575. [FREE Full text] [doi:
10.1093/ageing/afp107] [Medline: 19586976]

Filotto A, CellaA, Pilotto A, Daragjati J, Veronese N, Musacchio C, et a. Three decades of comprehensive geriatric
assessment: evidence coming from different healthcare settings and specific clinical conditions. JAm Med Dir Assoc. Feb
01, 2017;18(2):192.€1-192.11. [doi: 10.1016/j.jamda.2016.11.004] [Medline: 28049616]

Collaborative approachesto treatement: depression among older peoplelivingin care homes. Royal College of Psychiatrists
& The British Geriatrics Society. 2018. URL: https://www.bgs.org.uk/sites/defaul t/files/content/resources/files/2018-09-19/
Depressi on%20among%200l der%20peopl €%620living%20in%20care%20homes%20report%202018 0.pdf [accessed
2024-04-29]

PFilotto A, Aprile PL, Veronese N, Lacorte E, Morganti W, Custodero C, et al. The Italian guideline on comprehensive
geriatric assessment (CGA) for the older persons: a collaborative work of 25 Italian Scientific Societies and the National

https://www.i-jmr.org/2024/1/e57050 Interact JMed Res 2024 | vol. 13| €57050 | p. 16

(page number not for citation purposes)


https://www.who.int/news-room/fact-sheets/detail/falls
http://dx.doi.org/10.2190/PM.39.4.a
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20391857&dopt=Abstract
http://dx.doi.org/10.1016/S0749-0690(18)30482-8
https://europepmc.org/abstract/MED/31183273
http://dx.doi.org/10.7759/cureus.4292
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31183273&dopt=Abstract
https://bmjopen.bmj.com/lookup/pmidlookup?view=long&pmid=31320348
http://dx.doi.org/10.1136/bmjopen-2018-026667
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=31320348&dopt=Abstract
https://europepmc.org/abstract/MED/28722775
http://dx.doi.org/10.1111/jocn.13974
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28722775&dopt=Abstract
http://dx.doi.org/10.1111/jgs.12209
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23617614&dopt=Abstract
https://europepmc.org/abstract/MED/37418063
http://dx.doi.org/10.1007/s41999-023-00821-x
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37418063&dopt=Abstract
https://europepmc.org/abstract/MED/28539696
http://dx.doi.org/10.3138/ptc.2016-14
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28539696&dopt=Abstract
http://dx.doi.org/10.1002/14651858.CD005465.pub2
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=20091578&dopt=Abstract
http://dx.doi.org/10.1111/wvn.12193
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27984675&dopt=Abstract
https://linkinghub.elsevier.com/retrieve/pii/S0167-4943(23)00183-8
http://dx.doi.org/10.1016/j.archger.2023.105105
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=37364485&dopt=Abstract
https://europepmc.org/abstract/MED/36852758
http://dx.doi.org/10.1016/j.jamda.2023.01.020
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=36852758&dopt=Abstract
http://dx.doi.org/10.1123/japa.2020-0426
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=34140425&dopt=Abstract
http://dx.doi.org/10.1016/j.gerinurse.2016.09.003
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27776786&dopt=Abstract
http://dx.doi.org/10.1111/ggi.13195
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=29052928&dopt=Abstract
https://europepmc.org/abstract/MED/19586976
http://dx.doi.org/10.1093/ageing/afp107
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=19586976&dopt=Abstract
http://dx.doi.org/10.1016/j.jamda.2016.11.004
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28049616&dopt=Abstract
https://www.bgs.org.uk/sites/default/files/content/resources/files/2018-09-19/Depression%20among%20older%20people%20living%20in%20care%20homes%20report%202018_0.pdf
https://www.bgs.org.uk/sites/default/files/content/resources/files/2018-09-19/Depression%20among%20older%20people%20living%20in%20care%20homes%20report%202018_0.pdf
http://www.w3.org/Style/XSL
http://www.renderx.com/

INTERACTIVE JOURNAL OF MEDICAL RESEARCH Matos Queirés et &

Institute of Health. Aging Clin Exp Res. May 27, 2024;36(1):121. [FREE Full text] [doi: 10.1007/s40520-024-02772-0]
[Medline: 38797797]

Abbreviations

ADL: activity of daily living

AXIS: Appraisal tool for Cross-Sectional Studies

GDS-15: 15-item Geriatric Depression Scale

NH: nursing home

NOS: Newcastle-Ottawa Scale

OR: oddsratio

PRISMA: Preferred Reporting Items for Systematic Reviews and Meta-Analyses
RR: risk ratio

WHO: World Health Organization

Edited by T de Azevedo Cardoso; submitted 03.02.24; peer-reviewed by MT Moreira, KK Alharbi; comments to author 25.07.24;
revised version received 28.09.24; accepted 28.10.24; published 28.11.24

Please cite as:

Matos Queirds A, von Gunten A, Rosselet Amoussou J, Lima AM, Martins MM, Verloo H
Relationship Between Depression and Falls Among Nursing Home Residents: | ntegrative Review
Interact J Med Res 2024;13:€57050

URL: https://wwww.i-jmr.org/2024/1/€57050

doi: 10.2196/57050

PMID: 39608784

©Alcina Matos Queirés, Armin von Gunten, Joélle Rosselet Amoussou, Andreia Maria Lima, Maria Manuela Martins, Henk
Verloo. Originally published in the Interactive Journal of Medical Research (https.//www.i-jmr.org/), 28.11.2024. This is an
open-access  article  distributed under the terms of the Creative Commons Attribution License
(https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work, first published in the Interactive Journal of Medical Research, is properly cited. The complete

bibliographic information, a link to the original publication on https.//www.i-jmr.org/, as well as this copyright and license
information must be included.

https://www.i-jmr.org/2024/1/e57050 Interact JMed Res 2024 | vol. 13| €57050 | p. 17
(page number not for citation purposes)

RenderX


https://europepmc.org/abstract/MED/38797797
http://dx.doi.org/10.1007/s40520-024-02772-0
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=38797797&dopt=Abstract
https://www.i-jmr.org/2024/1/e57050
http://dx.doi.org/10.2196/57050
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=39608784&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

