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Abstract

Background: Aging exposes individualsto new health disorders and debilitating chronic diseases, yet most older adults, even
in functional decline, do not want to leave their homes. Nevertheless, for many, ingtitutionalization in a nursing home (NH) may
become essential to ensure their continued safety and health. Depression is one of the most common psychiatric disorders among
older adults, especially among those who areinstitutionalized. Depressed NH residents face ahigh risk of future functional decline
and falls, decreasing their quality of life. The relationship between depression and falls is complex and bidirectional. Previous
reviews have focused on home-dwelling older adults or explored the relationship between antidepressant drugs and falls. To the
best of our knowledge, no integrative literature reviews have explored the relationship between depression and falls among NH
residents.

Objective: Analyze studies on the relationship between depression and falls among NH residents.

Methods: We will conduct an integrative literature review of published articlesin relevant scientific journals on the relationship
between depression and depressive symptomatology and falls among NH residents. As usually defined, we will consider NH
residents to be people aged 65 years and older who can no longer live safely and independently in their homes. We will also
consider older adults on short-term stays in an NH for rehabilitation after hospital discharge. Retrieved articles will be screened
for eligibility and analyzed following previously reported steps. The most pertinent bibliographical databases will be examined
for qualitative, quantitative, and mixed methods studies, from inception until August 31, 2023, thus ensuring that all relevant
literature is included. We will also hand-search the bibliographies of al the relevant articles found and search for unpublished
studies in any language. If appropriate, we will consider conducting a meta-analysis of the studies retrieved.

Results: A first round of data collection was completed in March 2023. Weretrieved atotal of 2276 references. A supplementary
literature search to ensure the most up-to-date evidence is ongoing. We anticipate that the review will be completed in late
September 2023, and we expect to publish results at the end of December 2023.

Conclusions: Thisintegrativereview will increase knowledge and understanding of the complex rel ationship between depression
and falls in NH environments. Its findings will be important for developing integrated, multidisciplinary models and care
recommendations, adaptable to each NH resident’s situation and health status, and for creating preventive interventions to help
them maintain or recover optimal health stability.
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Introduction

Overview

The world's population is aging fast. The World Health
Organization predicts that about 2 billion people will be aged
65 years or older in 2030 [1-3]. For various biological,
psychological, and societal reasons, older adults are at greater
risk of developing psychopathologies such as depression and
dementia, conditions which lead to further loss of autonomy
and functional decline [4,5]. A recent study estimated a
prevalence of depression of 7% among community-dwelling
older adults[6]. A depressive episode can be defined asamood
disorder (acommon mental and behavioral disorder) that persists
for at least 2 weeks [7]. Depression can present at different
levels of clinical severity—mild, moderate, or severe—and can
occur on 1 unique occasion during alife course or be recurring
or chronic [7]. Older adults enduring severe depression and
other associated psychiatric diseases face a significant risk of
planned or unplanned admission to anursing home (NH) [8,9].
Several studies have reported that planned and unplanned
institutionalizationin an NH is often associated with debilitating
medical comorbidities, areduced ability to perform the activities
of daily living, problems with mobility, and cognitive
impairment [9]. NH residents, mostly older adults, are defined
as people aged 65 years and older [10]. However, it is not easy
to apply a strict definition because people age biologically at
different rates, so, for example, someone aged 75 may be
healthier than someone aged 65 [11]. NHs are facilities that
provide 24-hour functional support for older adultswho require
assistance with the activities of daily living or the instrumental
activitiesof daily living and have recognized health needs. They
are staffed with health care professionals and provide long-term
care and rehabilitation as part of hospital avoidance or to
facilitate early hospital discharge; they do not function as
hospital wards and are not hospital-based, and they may play a
role in providing palliative and hospice care at the end of life
[12]. Wewill also accept studies examining ol der adults staying
in NHs for short-term rehabilitation after hospital discharge.
However, most NH residents live there permanently because
they have ongoing physical or mental conditions that require
constant care and supervision [12].

The reported prevalence of depression among NH residents
varies from 15%-48%, with variations caused by the diversity
in methodological approaches and measurement instruments
used [6,13-15]. Depressed NH residents often become less able
to function, and the condition sometimes speeds them toward
functional disability, with an increased risk of falls[16]. NHs
implement person-centered care as best asthey can, considering
individuals' needs and striving to avoid functional and mental
decline (including disease- and drug-related fall risks) to ensure
the best possiblelevel of overall physical, emotional, and mental
well-being for their residents [17,18]. However, most care is
aimed at residents’ somatic complaints: even though psychiatric
disorders are prevalent, particularly clinical depression, they
frequently remain unidentified by health care staff [19,20].
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Furthermore, concerning functional decline, it seemsthat falls
are one of the most significant associated dangers faced by NH
residents[21-25]. Multiple causes can contribute to heightening
therisk of falls, including frailty, psychopathol ogical disorders,
and their pharmacological treatments—all of which are common
among NH residents [26-28]. They can even include an NH
resident’s new, spacious surroundings, involving more distance
to cover along corridors or less furniture to hold onto [29-31].
However, with any of these factors, a predicted higher or lower
risk may be underestimated or overestimated, creating the false
reassurance that something is being done about falls. Falls often
have severe consequences for NH residents, and between half
and three-quarters of them may take a fall in any given year.
Recent research reported that 10%-20% of fallsresult in serious
injury, and a significant fraction of NH residents die from
fall-related injuries [32]. Numerous factors can contribute to
fals [31,33]. (1) Many NH residents are prescribed
antipsychotics, antidepressants, Z-drugs, benzodiazepines, and
other drugsto abate neuropsychiatric symptomatol ogy; however,
these substances can cause confusion, unsteady gait, and loss
of balance. (2) Inadequate or insufficient NH staffing, especially
at night, can cause problems when residents need to get up but
no one is immediately available to help them. (3) An absence
of sufficient adaptive eguipment for mobility-impaired NH
residents. (4) Existing health conditions, such as orthostatic
hypotension, Parkinson disease, Alzheimer disease, and other
neuropsychiatric diseases, can result in an unsteady gait that
leads to falls. (5) An absence of any comprehensive fall
prevention plan for mobility-impaired NH residents at risk of
falls.

Depression and fallshave asignificant bidirectional relationship
[34]. Excessive fear of falling, which is frequently associated
with depression, increases the risk of fals [35,36]. Both
depression and fear of falling are associated with impaired gait
and balance, an association that is mediated through cognitive,
sensory, and motor pathways. Our integrative review will
explore the relationship between depression and falls. The
relationship between the variables will determine whether the
right conclusions are reached. In our review, a relationship is
defined as the existence of a correspondence between the 2
variables of depression and falls—it is a complex and
bidirectional relationship. The relationship between depression
and falls could be positive or negative associations, symmetrical,
causal, linear, or nonlinear [37]. We will also consider these
relationships according to their nature or pattern. A relationship
suggests that as 1 variable changes, the other also tends to
change. For example, 2 variables may have a quadratic
relationship. Moreover, depression will be considered as an
independent risk factor for falls. Previous studies of prospective
cohorts have shown that depression increases the risk of future
falls. A recent meta-analysis summarized the findings of 17
prospective studies and found an odds ratio for the association
of depression with falls of 1.63 (95% CI 1.36-1.94) [37].
Retrospective studies have reported 4 determinants of falls:
postural sway, history of falls, handgrip strength, and depressive
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symptoms[38,39]. Symptomsof depression may haveindividua
direct roles in promoting falls. Poor appetite and weight loss
are commonly seen in geriatric depression, and nutritional
deficienciesin vitamin D and folate may berelated to falls[39].
The relationships between depression, cognitive performance,
motor performance, and the risk of falls were illustrated by a
recent study that found that the association between depression
and slowed-choice stepping reaction time was mediated by 2
variables—quadriceps strength and executive function—that
influenced choice stepping reaction time via simple reaction
time and balance [40,41]. Depression and falls are also linked
indirectly through several common risk factors. Functional
decline, history of falls, and cognitiveimpairment has each been
linked separately to both depression and falls. Poor physical
health is aso a notable risk factor for depression and falls.
Vascular disease, in particular, and its related burden of white
matter lesions, may produce concurrent changes in balance,
gait, and mood [40]. The interaction between depression and
falls may also be self-perpetuating. Depressive symptoms are
particularly high among recurrent fallers, which may berelated
to the demoralizing effect of repeated falling [42]. Prospective
cohort studies have reported that increased depressive symptoms
were associated with increased falls [43]. Conversely, alower
rate of falls was associated with improved morale scores over
the follow-up period. The depressive cognitive-affective
symptoms seen in repeat falers include a lower sense of
self-efficacy and negative expectations of the future. Restricted
activity and decreased socia participation can beacomplication
of recurrent falls: the resulting social isolation is known to be
asignificant risk factor for depression among older adults [44].

Managing depression in fall-prone individuals is challenging
since antidepressant medications can increase the risk of fals,
selective serotonin reuptake inhibitors may increase the risk of
fragility fractures, and data are lacking about the effect of fall
rehabilitation programson clinically significant depression [45].
Antidepressant medications are indicated to treat moderate to
severe depression in fall-prone individuals, but this should
include appropriate precautions, including a low starting dose
and slow dose titration, the use of psychotropic monotherapy
whenever possible, and monitoring for orthostatic hypotension
[45-47]. Treating depressed NH residents at risk of fallsis a
major concern in those settings and deserves our full attention.
Thereisaneed to expand current knowledge about the potential
relationship between falls and depression among NH residents.
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Review Aims and Objectives

This review sought to analyze the literature examining the
rel ationship between depression or depressive symptomatol ogy
and falls among NH residents.

Research Question

This integrative review will explore the following question:
“What is the relationship between depression and falls among
nursing home residents?’

Methods

Design

Thisintegrativeliteraturereview aimsto synthesizethe literature
reporting on therel ationships between depression or depressive
symptomatology and fallsamong NH residentsreceiving or not
receiving treatment with antidepressant medication. Thereview
will be conducted based on the guidelines contained in Coleen’s
Sep-by-Sep Guide to Conducting an Integrative Review [48]
inthefollowing order: (1) formulation of areview question, (2)
systematic literature search, (3) critical appraisal of theresearch
retained, (4) literature analysis and synthesis, (5) discussion on
new knowledge, and (6) preparing a dissemination plan for
findings [49].

Types of Participants

The review will consider studies focusing on older adults with
amean or median age of 65 years or older living in a geriatric
or psychiatric NH.

Eligibility Criteria

Textbox 1 presents the eligibility criteria for the types of
information that publications retained in thisintegrative review
should contain. These criteria were based on an exploratory
literature review of sociodemographic features, long-term care
facilities and rates of depression among NH residents. We also
included NH residents' contextual and empirical experiences.
This review will consider NH’s skilled nursing facilities and
long-term care facilities as synonyms, providing a wide range
of health and personal care services.

A patient fall is defined as an unplanned descent to the floor,
with or without injury [50]. The review will not consider
publications reporting on the nonfatal falls of residentsreceiving
antidepressant medication without a diagnosis of depression.

We will include mixed methods studies and use the Mixed
Methods Appraisal Tool scale to assess their quality and bias
[51], asreported on the Equator Network website.
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Textbox 1. Inclusion and exclusion criteria for the population, phenomena of interest, type of publication, health care setting, and language.

Inclusion criteria
«  Population: Older adults (65 years or older) living in nursing homes

«  Depression criteria: Depression (diagnosed by aphysician) and depressive symptomatol ogy (reported by health care professionalsusing validated
scales), whether treated or not treated with antidepressants

« Fals: Incidence, prevaence, or occurrence of falls; recurrent falls, and reported or assessed risk of falls
«  Setting: Long-term geriatric or psychiatric nursing home o nursing home

« Article types: Original prospective research studies with a descriptive, correlational, or cohort design; retrospective cohort studies; and
mixed-methods studies

«  Language: No restrictions

Exclusion criteria

«  Population: Adults younger than 65 years

«  Depression criteria: Nursing home residents prescribed antidepressant medication but without recogni zed depression or depressive symptomatol ogy
«  Falls: Near fals (not reported in most publications)

«  Setting: Intrahospital or private nursing home contexts (older adults’ houses or apartments, assisted living apartments, and community careliving)

« Articletypes: Meeting abstracts; conference abstracts; posters; guidelines, commentaries, editorials, opinion papers, and book reviews and case
reports; literature reviews, whether narrative, rapid, scoping, or meta-syntheses, and systematic and meta-analyses

In cases where the study language is not mastered, we will

Types of Studies

This integrative review will include studies addressing
depressive conditions or symptomatol ogy and may include other
types of neuropsychiatric symptomatology. Studies examining
concepts surrounding falls and falling will also be associated
with the literature search strategy to respond to the research
question. Eligible studies will include prospective research
studies with a descriptive, correlational or cohort design,
retrospective cohort studies, and mixed methods studies.

Types of Sources

Theintegrative review’s searcheswill consider original articles
toidentify the prevalence of fallsamong NH residents and their
relationships with depression or depressive symptomatology.
We will consider publications in any language but will focus
on those identified in languages that the research team masters.

Textbox 2. Example of the Embase search strategy.

contact the authors and ask them to complete this study’s data
extraction and quality assessment forms. The articles retrieved
have been screened, and the review was completed in August
2023.

Search Strategy

The search strategy isdevel oped in collaboration with amedical
librarian (JRA). The following bibliographic databases will be
examined for qualitative, quantitative, and mixed methods
studiesto ensurethat al therelevant literatureisincluded: Ovid
MEDLINE ALL, Embase, CINAHL with Full Text, APA
Psycinfo Ovid, Web of Science Core Collection, ProQuest
Dissertations& Theses A&, and Cochrane Library. All searches
will be conducted without language or date restrictions. Textbox
2 presents an exampl e of the equation developed in Embase.

(‘nursing home'/exp OR 'nursing home patient’/exp OR 'long term care’/de OR 'assisted living facility'/exp OR 'home for the aged'/exp OR ((nursing
NEXT/2 home*) OR “skilled nursing facilit*” OR (“long term” NEXT/3 care) OR “care home*” OR “assisted living facilit*” OR (“assisted living”
NEAR/2 resident*) OR “extended care facilit*” OR “intermediate care facilit*” OR “medical home*” OR (institutionali* NEXT/2 elderly) OR
“geriatrichomes’ OR “homefor the elderly” OR “homesfor theelderly” OR “homefor theaged” OR “homesfor the aged”):ab,ti,kw) AND (‘aged/exp
OR 'elderly care'/de OR 'geriatric care'/exp OR 'geriatric patient'/de OR 'geriatrics/exp OR 'home for the aged'/exp OR (elder* OR eldest OR geriatr*
OR “old age*” OR (older NEXT/1 (patient* OR people OR subject* OR age* OR adult* OR man OR men OR woman OR women OR popul ation*
OR person*)) OR aging OR ageing OR senior* OR “late life” OR “oldest old*” OR “very old*” OR “home for the aged” OR “homes for the aged”
OR geronto* OR psychoger*)) AND (‘falling/exp OR 'fear of falling/exp OR 'fall risk'/exp OR (fall OR falls OR falling):ab,ti,kw) AND (‘mood
disorder'/de OR 'depression'/exp OR "antidepressant agent'/exp OR (depress* OR “mood disorder*” OR “ affective disorder*” OR “mood decline” OR
antidepress*):ab,ti,kw) NOT [conference abstract]/lim

could befound, aconsensus was reached after discussionswith
the coauthors (AvG and MM M). In addition, the reviewerswill
independently assess the full-text articles to seeif they met the
literature review's inclusion criteria. Again, the coauthors
discussed and resolved disagreements (HV, AvG, and MMM).
Theintegrative review selection process flowchart will be drawn
in accordance with the guidelines in the 2020 PRISMA

Data Management

Selection Process

All the titles and abstracts identified in the searches will be
independently screened by 2 reviewers (AMQ and HV) to assess
which studies met theinclusion criteria. Disagreementswill be
resolved through discussions, and in cases where no agreement
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(Preferred Reporting Items for Systematic Reviews and
Meta-Analyses) statement [52] to present the number of articles
identified at each step of the review selection process.

Data Extraction

Dataextraction will use aspecially designed and structured data
extraction form. The following information will be collected
from each study finally included in thereview: (1) study authors,
year of publication, study duration, and country location; (2)
study characteristics, including setting, design, and sample size;
(3) participants' characteristics, including sex and mean (SD)
age; (4) types of results, such as the prevalence of depression
or depressive symptoms, depression evaluation tools, the
prevalence of antidepressant use, and the prevalence of falls;
(5) statistical results; and (6) the studies’ recommendations.

Assessment of the Risks of Biasin the Studies I ncluded

The risks of bias in all the cross-sectional, retrospective, and
prospective cohort studies; mixed methods studies;, and
pragmatic or randomized and nonrandomized controlled trials
will beindependently assessed by 2 reviewers (AMQ and HV).
Disagreements will be resolved through discussion and
consultation with coauthors (MMM and AvG). We will usethe
validated Robins-| tool for assessing the risk of bias in
nonrandomized studies of interventions[53]: (1) preintervention
and at intervention (bias dueto confounding, biasin the selection
of study participants, and bias in the classification of the
intervention), and (2) postintervention (bias due to deviations
from intended interventions, bias due to missing data, bias in
the measurement of outcomes, and bias in the selection of the
reported results) [53]. Bias in cohort and case-control studies
will be assessed using the Newcastl e-Ottawa Quality Assessment
Form for Cohort Studies (NOSGEN) [54] and the Appraisal
tool for Cross-Sectional Studies (AXIS) [55]. The NOSGEN
tool coverstwo dimensions of bias and seven domains through
which that bias might beintroduced into nonrandomized studies
of intervention: (1) preintervention and at intervention (biasdue
to confounding, bias in the intervention, bias due to deviations
from intended interventions, bias due to missing data, bias in
the measurement of outcomes, and bias in the selection of the
reported results) [54]. The AXIStool assesses study quality and
risk of bias, but it does not provide a numerical scale for
assessing that quality—a degree of subjective assessment is
required [55]. How the tool is used thus has implications for
interpreting the results astherewill be differencesin individuals
judgments. However, it has been argued that numerical scales
for quality can be problematic as the outputs from assessment
checklists are not linear and, as such, difficult to sum up or
weigh, making them unpredictable for assessing study quality.

Our search strategy will include being very careful to select
original research papersonly, and it will try to avoid duplicates
of published data reappearing in longitudinal studies.
Additionally, our data extraction sheet will pay special attention
to longitudinal cohort studies and any secondary analyses of
published results.

Statistical Analyses

Wewill compute descriptive statistics of the review population’s
mean and median age, the distribution of men and women, and
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the number of falls recorded in the studies retained. Additional
descriptive statistics will be computed to report differences
between NH residents’ profiles and types of NHs.

We will consider whether it is appropriate to combine the
numerical results from all the studies retained—or at least 2 of
them—in a meta-analysis to yield overall statistics (together
with their Cls) summarizing the rel ationship between depression
and falls based on risk ratios. For dichotomous outcomes,
average intervention effects will be calculated as relative risks
or odds ratio with 95% Cls using arandom effects model [56].
A random effects model will also be used on continuous data
to calculate weighted mean differences with 95% Cls. If
required, we will calculate SDs from the SEs or 95% Cls
presented in the articles. Heterogeneity will be quantified using

the 12 and chi-squaretests. Funnel plotswill bedrawn, and Egger
testswill be computed to explore the possibilities of publication
bias [57]. Reasons for effect estimate heterogeneity will also
be sought via meta-analyses [58]. To explore the possible
determinants of heterogeneity, we will conduct subgroup
analyses according to selected study characteristics (eg,
participants’ age and sex). Furthermore, sensitivity analyses
will be calculated by (1) excluding relatively small studies (with
fewer than 20 participants) and (2) restricting analyses to the
best-quality studies. These data will also be analyzed using
SPSS (version 29.0; IBM Corp).

Results

A first round of data collection was completed in March 2023.
Our searchin Ovid MEDLINE ALL (n=385), Embase (n=810),
Cinahl with full text (n=303), APA PsycINFO Ovid (n=178),
Cochrane Library (n=123), Web of Science (n=455), and
ProQuest Dissertations and Theses A& | (n=22) returned 2276
references. A supplementary literature search to ensure the most
up-to-date evidence is ongoing. Studies will be screened
independently by 2 research team members. The inclusion and
exclusion criteria will be rigorously respected throughout the
study selection. Disagreements in article selection will be
resolved through discussion. We anticipate that the review will
be completed in late September 2023, and we expect to publish
results at the end of December 2023.

Discussion

Principal Findings

This literature review will investigate original work on the
sometimes complex and bidirectiona relationship between
depression or depressive symptomatol ogy and falls or fall risks
among NH residents. Depression will be considered an
independent risk factor for falls, one that may lead to increased
fal risks through behavioral, neuromuscular, or
psychopathological pathways, as demonstrated in prospective
cohort studies [59-61]. We will retrieve studies reporting on
depression and falls identified as risks among NH residents,
mostly presenting poor physical and mental health and
producing concurrent changes in balance, gait, and mood. The
review will explore studies indicating any evidence of the
bidirectional relationship between depression and falls due to
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deficits in executive function, poor nutritional status, and
cognitive disorders. Factors related to falls will be highlighted
if they are documented in the publications retrieved. Although
the risk factors identified do not always contribute directly to
falls, our review will assess whether these factors are useful for
detecting fall risks among NH residents.

Limitations of the Literature Review

Although antidepressant medication can mitigate depression or
depressive symptoms, which should lower fall risks, it can also
increase fall risks independently of depression. We will not
consider the contributing factor of antidepressant medication
as an independent risk factor for falls within the relationship

Matos Queirés et al

Conclusions

The researchers anticipate that thisintegrative literature review
will increase overall knowledge and understanding of the
complexity of the phenomena of depression and falls in NH
environments. Indeed, most preceding reviews have focused on
home-dwelling older adults or research into antidepressant drugs
and fall. The proposed study’s findings will be important for
developing integrated, multidisciplinary models and
recommendations of care that can be adapted to each NH
resident’s situation and health status, and for creating preventive
interventions to enable them to maintain or recover optimal
health stahility.

between falls and depression.
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