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ABSTRACT

Older adults often experience rapid cognitive decline following hospitalization, especially those with severe illness and extended
stays. Despite known links between increasing patient age and cognitive decline, 30% of older adults without major pre-existing
conditions prior to medical admission show potential undiagnosed cognitive decline. This scoping review aims to map the preva-
lence, assessment methods, and associated factors of cognitive decline among hospitalized older adults. We conducted an explor-
atory review in accordance with the Joanna Briggs Institute (JBI) methodological framework and the PRISMA-ScR guidelines.
The review targeted studies published between January 2018 and March 2025 in English or Spanish that reported in-hospital
cognitive assessments in individuals aged 65years and older. ‘Cognitive decline’ was operationally defined as performance below
established cut-off scores on validated tools, such as the Mini-Mental State Examination (MMSE <23) or the Montreal Cognitive
Assessment (MoCA <26), administered during hospitalization. Databases consulted included PubMed, Web of Science, and
ScienceDirect. A narrative synthesis was undertaken to organise findings by study design, cognitive instruments, prevalence rates,
and associated factors. A total of thirty studies met the inclusion criteria. Most employed cross-sectional or prospective cohort
designs, with wide variability in hospital settings, timing of assessments, and cognitive tools used. The reported prevalence of cog-
nitive impairment ranged from 10% to 85%, depending on the assessment tools and population characteristics. MMSE and MoCA
were the most frequently used tools. Associated factors included advanced age, comorbidities, pre-existing cognitive decline, and
frailty. Methodological heterogeneity hindered meta-analysis, but it also revealed important limitations in the comparability of the
studies. This review identifies substantial heterogeneity in the assessment and reporting of cognitive decline among hospitalized
older adults. The findings highlight the need for standardized screening protocols and improved methodological consistency to
optimise the detection, cross-study comparability, and clinical relevance of cognitive assessments in hospital settings.

1 | Introduction complexity in older adult patients, often resulting in longer

hospitalizations and a more rapid cognitive decline during and
Although hospital admissions are common throughout life, they ~  after a hospital stay [3-5]. Cognitive decline typically refers to a
tend to become more frequent among those aged 65 and over measurable deterioration in one or more cognitive domains—
[1, 2]. The higher likelihood of chronic diseases and an increased such as attention, memory, or executive function—that exceeds
rate of complications during hospital stays lead to greater expected age-related changes and may indicate pathological
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processes or acute insults [6]. This decline can be transient or
persistent, and in the context of hospitalization, may arise from
acute illness, stress, or iatrogenic factors, potentially impacting
functional recovery and long-term outcomes. This cognitive de-
terioration is related to poorer outcomes, especially during acute
medical admissions [7].

Despite this evidence linking hospital stays with cognitive de-
cline, much of the existing research has focused on other related
conditions such as delirium or frailty. In a recent systematic re-
view [8], it showed a 34% prevalence of frailty and 21% of delir-
ium in hospitalized older adults.

Studies have suggested that delirium contributes to long-term
cognitive decline, particularly in populations of vulnerable older
adults [9, 10]. Frailty is another well-known condition associated
with poorer outcomes during hospitalizations. Studies have shown
that frailty, when combined with cognitive decline, significantly
raises the risk of hospitalization and functional decline [11].

The existing literature on neuropsychology and cognitive func-
tion has already demonstrated a relationship between hospital-
izations in the older adult population and cognitive decline [4].
However, the association between hospitalization and decline in
older individuals is often underestimated because, despite the
well-known relationship between increasing patient age and
cognitive decline [12], 30% of advanced age individuals without
major pre-existing conditions prior to medical admission show
potential undiagnosed cognitive decline [3]. Notwithstanding
all these findings, there are few studies that focus specifically
on cognitive decline in hospitalized older adults [3, 5, 7, 12]. In
these emerging and methodologically diverse fields, exploratory
reviews offer a valuable approach to comprehensively map the
nature, scope, and extent of available evidence. While systematic
reviews [13] have addressed long-term cognitive outcomes after
hospitalization, scoping reviews are better suited to examine how
a topic has been researched, what types of evidence exist, and
where significant knowledge gaps persist. In this context, the
present scoping review focuses specifically on cognitive decline
that occurs during hospitalization, incorporating a broader set
of study designs and outcome measures. This exploratory and
flexible approach, aligned with the Joanna Briggs Institute (JBI)
methodology and PRISMA-ScR guidelines, allows us to map con-
ceptual and methodological variability and support future direc-
tions in clinical research.

2 | Method

The proposed scoping review was conducted in accordance with
the recommendations by JBI methodology for scoping reviews
[14]. In addition, the search methods implemented in this scop-
ing review were designed and executed in alignment with the
Preferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) criteria [15].

2.1 | Search Strategy

As the purpose of this research is to investigate how existing
studies have examined the association of hospitalizations with

cognitive decline among older inpatients, conducting a scop-
ing review was an appropriate methodology, as it allowed for
the expansion of the research's scope. In this review, cognitive
decline was defined as any reduction in cognitive performance
identified during hospitalization using validated tools (e.g., Mini
Mental State Examination (MMSE)<23, Montreal Cognitive
Assessment (MoCA)<26). Tools screening for delirium (e.g.,
Confusion Assessment Method—CAM) or both for delirium
and cognitive performance (4AT—Assessment Test for Delirium
and Cognitive Impairment) were also considered, as well as
clinical criteria. Studies using the term cognitive impairment
were included if the authors referred to acute or hospital-related
deterioration.

We independently searched three databases—PubMed, Web of
Science, and ScienceDirect—from January 1st, 2018 to January
16th, 2024. The decision to restrict the search to PubMed, Web
of Science, and ScienceDirect was based on their complemen-
tary strengths in indexing peer-reviewed studies across clinical
medicine, biomedical sciences, and interdisciplinary health
research. Prior to launching the review, we conducted a pilot
overlap analysis, which revealed substantial coverage of the
core literature on in-hospital cognitive decline across these da-
tabases. This triangulation allowed for efficient identification of
relevant studies from both medical and psychological domains.
Regarding the temporal restriction (i.e., from 2018), this deci-
sion was informed by the emergence of electronic health records
(EHRs) and evolving diagnostic practices over the past decade,
which have improved the consistency and documentation of in-
hospital cognitive assessments. By focusing on this recent time
frame, we sought to ensure greater comparability among stud-
ies and capture the most up-to-date clinical and methodological
developments.

We used the boolean operators “AND” and “OR” with the fol-
lowing search terms: “Length of stay” OR “Hospitalization”
OR “Inpatients” OR “discharge” OR “Hospital admission”
OR “Admitted Patients” AND (Cognit* OR Neuropsy*) AND
(Function OR Disorders OR Impairment OR Decline OR Profile
OR Phenotype OR Deficits OR Performance) AND (“aged”)
NOT (“cancer*” OR “schiz*” OR “bipolar disorder”). We re-
stricted this search to English or Spanish language. We per-
formed a final, additional search including papers published
since January 2024 to March 2025, but no additional studies
identified in this period matched the scope of this review.

2.2 | Study/Source of Evidence Selection

Following the search, all results were exported and uploaded
into Rayyan Systems Inc. (www.Rayyan.ai), an online software
for collaborative systematic reviews. A total of 980 results were
identified and 815 eligible studies remained, following the re-
moval of duplicate references. A three-stage screening and selec-
tion process was conducted by two independent reviewers, blind
to each other, with a third reviewer resolving disagreement.

This scoping review included articles that met the following
inclusion criteria: focused on (1) older adults aged 65years and
over, (2) condition and progress of the patients along hospital
stays, (3) all types of cognitive assessments conducted during
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hospital stays, including studies that employed the term cogni-
tive impairment when referring explicitly to acute or hospital-
related cognitive deterioration, and (4) articles published in the
period from 2018 to 2024 published in English or Spanish lan-
guage. Titles and abstracts were screened to determine if they
met inclusion criteria; those that did not were excluded from this
review. Furthermore, articles that were review articles, meta-
analyses, commentaries, theses, case reports, or studies lacking
direct engagement with hospitalized older adults were also ex-
cluded from this review.

2.3 | Data Extraction

A total of 815 eligible studies remained following the extraction of
duplicate references using Rayyan Systems Inc. (www.Rayyan.ai).
Titles and abstracts were reviewed to determine eligibility. A sig-
nificant number of studies were excluded based on the inclusion
criteria for this study. The main reasons to exclude studies at this
point were: wrong publication type, focus on prevalence of spe-
cific pathologies, COVID-19 outcomes, specific medication treat-
ments, outpatient population, psychiatric population, paediatric
population, and test validation.

Following the screening process, a total of 256 studies were
inspected further in full-text review by two reviewers, using
Rayyan Systems Inc. (www.Rayyan.ai) “blind mode” to ensure
relevance to the review and overall credibility. This research
panel examined full-text versions to decide the inclusion or
exclusion of each study. One of the reviewers was in charge of
resolving any disagreements after finishing the review process.

Numerous references were focused on a different population,
such as end-stage diseases, after-discharge population, brain
injury population, organ transplantation, and patients with
dementia. Several others were centred on mortality, including
predictive factors, mortality risk after different surgical inter-
ventions, and long-term survival after diverse pathologies.
Various others directed attention to medical interventions or
drugs, as in cardiovascular interventions, cardiac rehabilita-
tion, physical training, anticholinergic drugs, benzodiazepine,
or psychotropic drugs. A few other studies did not specify that
cognition was assessed, despite being mentioned in the abstract
or title. Finally, some of them were excluded because they were
focused on other specific outcomes such as surgery, emergency
hospitalization access or trends, physical activity, psychosocial
problems, delirium, nutrition, neuroimaging or biomarkers, pro-
tocols, and trial descriptions.

This procedure resulted in 30 eligible studies that were in-
cluded in the scoping review. Two independent reviewers ex-
tracted key information from each selected study including
study type (design), number and characteristics of the par-
ticipants, measures and assessment techniques used, length
of hospital stay, and the summary of main results. Figure 1
illustrates the flowchart detailing the literature search and ar-
ticle selection process. Table 1 summarises the main charac-
teristics of the reviewed studies, Table 2 shows the prevalence
data from these articles, Table 3 outlines the associated factors
identified, and Table 4 presents the long-term outcomes for
each case.

3 | Results

From the 30 studies included in this scoping review, in terms of
the study design, 10 were cross-sectional studies, 11 were obser-
vational (some of them with prospective data analysis), one was
a secondary data analysis, two were retrospective, and 6 were
longitudinal studies.

In terms of sample features, 25 of the studies reportedly focused
on older adults with no significant cognitive issues at the time
of hospital admission; two studies had a mixed sample of older
adults with normal cognitive aging and participants with cogni-
tive decline [22, 44]; two recruited samples in different stages of
frailty [29, 37] and one recruited a mixed sample of patients with
and without delirium [45].

In relation to the cognitive measures used in the studies,
14 studies relied on a single screening test to characterise
the cognitive status of the participants. Thus, seven studies
[16, 21, 22, 30, 35, 42, 43] used only the MMSE to assess cognitive
status, while another one [23] used DSM-V criteria; one study
relied only on the MoCA-Blind [25]; another research [26] used
the 4-item version of the Gottfries' cognitive scale; two studies
[31, 38] used only the Mini-Cog; another two relied respec-
tively on the Modified MMSE [34] and on the MoCA [36]; and
another one [40] used the Functional Independence Measure
(FIM-Cognitive).

Four studies used a maximum of two screening measures, such
as MMSE and FAB [19], MMSE and Mini-Cog [24], MMSE and
MoCA [41], or MMSE and STMT-R [44].

The combination of a screening test and an informant ques-
tionnaire was only reported in three studies [18, 28, 45|, while
another one [27] used it in the context of a broader neuropsycho-
logical battery. The use of such a battery was only reported in
Kunicki et al. [27] as well as five other studies [18, 20, 29, 37, 39].

Furthermore, the frequency of assessment showed a wide vari-
ation between studies. Thirteen of the reviewed studies did not
specify the timing of assessments, stating only that they were
conducted during the hospital stay. Nine studies conducted a
single assessment; of these, eight were performed within the
first few days of admission, while one assessed patients post-
discharge. Only six studies conducted multiple evaluations at
different times [25, 27, 29, 31, 37, 40]. One study did not provide
any details regarding the assessment process, while another con-
ducted assessments every three years, unrelated to hospital stay.

With relation to the length of hospital stay, up to 14 studies did not
clearly specify the length of stay for patients, including one that
only specified days before surgery [19, 20, 22-24, 26, 27, 29-31,
36, 37, 42, 45]. From the remaining 16, thirteen studies showed
a wide range of median lengths of hospitalization. Five of them
showed less than 10days of median stay [25, 33, 34, 38, 39], with
another five reporting between 10 and 19 days of median length
of stay [16, 18, 28, 32, 35], and three showing 20 or more days
of median length of hospitalization [21, 40, 43]. The last three
studies had mixed samples with different hospitalization stays.
Durlach et al. [17] separately reported days in ICU and in the in-
patient general ward, which ranged (ICU + general ward) from
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FIGURE1 | PRISMA flowchart for the literature search and article selection process (with two independent reviewers taking care of all stages,

with the support of a third reviewer to solve disagreements or conflicts).

3days for non-delirium patients, 8 for subsyndromal patients,
and 9 for delirium patients. Tolley et al. [41] reported a median of
7 days for those in the acute hospitalization unit, and a median of
20 for those in geriatric rehabilitation. Finally, Yamamoto et al.
[44] differentiated between those without cognitive dysfunction
(median of 31 days +2.89 days), those with cognitive dysfunction
(median of 40.42days + 2.21 days), and those unable to complete
the test (median of 54.66 + 3.78 days).

In terms of the prevalence of cognitive decline, ten of the re-
viewed studies specifically reported a high prevalence of cog-
nitive decline among hospitalized older adults, with some of
them highlighting that cognitive decline was most marked in
patients with prolonged hospital stays or those with pre-existing
cognitive impairments [25, 31, 33, 34, 36, 38, 39,41, 42, 44]. More
specifically, Karnatovskaia et al. [25] registered the highest prev-
alence with 58% of participants experiencing cognitive decline,
followed by Mudge et al. [33], who observed a rate of 43% (in 92
out of 216 patients); Shami et al. [38] with a prevalence of 35%;
and Mutchie et al. [34] with one-third of participants exhibiting
cognitive decline.

Additionally, other studies provided some information re-
lated to cognitive status or decline within their samples
[16, 19, 20, 22, 23, 26, 32, 35, 40, 45|. Fernandez-Gonzalo et al.
[18] identified three cognitive phenotypes in their studied sam-
ple, critically ill mechanically ventilated survivors, using the
unsupervized machine learning K-means clustering algorithm.

Four studies included information related to symptoms of acute
cognitive dysfunction; they specifically focused on delirium
[17, 27, 29, 43], while five other studies directed attention to fra-
gility [21, 29, 30, 37, 41]. Two different studies included infor-
mation related to dementia; Kamalzadeh et al. [24] reported a
prevalence of 22% in their study, whereas Lagarto et al. [28] re-
ported a prevalence of 43.5%. Both categorized their sample into
two groups: demented and non-demented.

In relation to factors contributing to cognitive decline during
hospitalization, older age is frequently cited as the primary
contributor, being highlighted in 17 of the studies analysed.
Moreover, factors such as being a female, suffering from depres-
sive symptoms, a lower education level, or length of hospital
stay are also referred to in various studies [20, 22, 31, 35, 44].
More specifically, gender was referenced in 10 of the reviewed
studies, while four of them indicated that males had worse cog-
nitive outcomes [25, 34, 43, 44]; another two suggested that fe-
males were more affected [18, 24], and four studies showed no
gender differences [23, 31, 36, 42]. Depressive symptoms were
mentioned in 18 of the studies, while lower education level ap-
peared in eight, and length of hospitalization in ten of them.
Some studies further emphasized the importance of lower
health status, malnutrition or dysphagia, frailty or dementia
[17,21, 24, 29, 30, 32, 37, 38, 42]. Dementia was referenced in half
of the reviewed studies, whereas malnutrition and dysphagia
were addressed in ten studies. Frailty received comparatively
less attention, being discussed in eight studies. Hou et al. [22]
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TABLE1 | Study characteristics.

Authors and
publication year Country Study design Sample characteristics
Bertschi et al. [16] Switzerland Cross-sectional study N=305 (65.6% women), median age 84 (79-89)
Durlach et al. [17] Argentina Prospective observational study N=270 (47.41% men), median
age 74.5 (range 33-97)
Fernandez-Gonzalo Spain Prospective observational N=156; analysed sample N=92
et al. [18] cohort study (38% women), age 64 (56-71)
Foran et al. [19] Australia Observational cohort study N=187 (community), N=78 (inpatients),
mean age 71.3 and 74.6. No gender
distribution information was provided.
Hallgren et al. [20] Sweden Population-based N =828 (40.7% men), mean age
longitudinal study 63.4. Twin participants.
Hammami et al. [21] Belgium Cross-sectional study N=124(72.6% women), mean age 85.9+5.5
Hou et al. [22] China Two-stage cross-sectional study N=1300, N=1100 to develop model. Cognitive
impairment group: median age 81 (75-85).
Normal cognition group: median age 75 (68-81).
Another 200 participants (aged 60-97 years)
were included to assess the model.
Jiménez Mola et al. [23] Spain Cross-sectional N=557 (>75years), 74.7% women,
descriptive study mean age 86.66 (range 75-105)
Kamalzadeh et al. [24] Iran Cross-sectional study N=205(46.8% women), mean age 71.3+7.35
Karnatovskaia et al. USA Prospective single-center study N=299 (43.15% women), age range 50-75
[25]
Kindstedt et al. [26] Sweden Cross-sectional study N=188 (63% women), mean age 84.2
Kunicki et al. [27] USA Prospective observational N=560 (58% women), mean age 76.7+ 5.2
cohort study
Lagarto et al. [28] Portugal Prospective observational study N=269 (100% men), mean age 81.0+ 7.9
Mahanna-Gabrielli USA Prospective observational N=167, robust: 64 (33.3%); prefrail: 72 (48.1%);
et al. [29] cohort study frail: 31 patients (18.6%). No gender distribution
information was provided. Age in robust: 70 (67,
74.5); prefrail: 70.5 (67, 75); frail: 71 (66, 74)
Mastaleru et al. [30] Romania Retrospective population- N=663(58.7% women), mean age 76.58 +6.56
based study
Miao et al. [31] China Prospective observational N=2307 (36.4% women), mean age 64+ 14.
cohort study Age>65years, n (%) 1225 (53.1)
Mourao et al. [32] Brazil Cross-sectional N=50(44% women), mean age 65.5+11.7
observational study
Mudge et al. [33] Australia Prospective cross- N=261 (60,65% men), mean age 76 (range 65-98)
sectional study
Mutchie et al. [34] USA Retrospective cohort study N=339 (50.4% women), mean age 81.6
(cross-sectional analysis
of baseline data from an
observational cohort study)
Nagae et al. [35] Japan Prospective observational N=296 (57.3% women), mean age 84.7+ 5.4
cohort study
Niu et al. [36] China Cross-sectional study N=192 (37% women), mean age 66.1 +10.6
(Continues)
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TABLE1 | (Continued)

Authors and
publication year Country Study design Sample characteristics
Nomura et al. [37] USA Longitudinal N=133, Non frail (N=15) age 69.33
observational study (7.90); Prefrail (N=74) age 71.72 (6.93);
Frail (N=44) age 73.48 (8.09). No gender
distribution information was provided.
Shami et al. [38] USA Secondary data analysis N=668 (57.6% women), median
age 80 (range 65-85+)
Sprung et al. [39] USA Population-based longitudinal N=4587 (51% men), No hospitalization
study. Observational study. (N=2965) Yes hospitalization (1 or More)
(N=1622), mean age 74 (range 69-81)
Sumida et al. [40] Japan Longitudinal N=111 (50% men), median age 77 (range 71-85)
observational study
Tolley et al. [41] Australia Prospective, longitudinal, N=1716 (56.4% women), median
observational cohort study age 83.4 (range 77.7-88.6)
Wiegand et al. [42] Switzerland Cross-sectional and N=273(38.1% men), mean age 79.4+6.5
prospective analysis
Wilke et al. [43] Germany Prospective observational N=30(50% women), mean age
chart review study 82.3+6.6 (range 66-92)
Yamamoto et al. [44] Japan Cross-sectional N=2885, mean age 78.9. No gender
observational study distribution information was provided.
Zipprich et al. [45] Germany Prospective observational study N=591 (Full delirium: N=64, age 78.6

(8.5); Two positive items on the Confusion

Assessment Test: N=75, age 72.9 (8.1); No

delirium: N=452, age 77.7 (7.1). No gender
distribution information was provided).

also highlighted the role of central obesity, smoking, diabetes,
and hypercholesterolemia as risk factors for cognitive decline,
whereas Lagarto et al. [28] indicated that delirium and reduced
arousal were significant predictors of cognitive decline during
hospitalization. Finally, Sprung et al. [39] reported that nonelec-
tive hospitalizations and hospitalizations for medical indications
were also associated with the acceleration of cognitive decline.

Finally, reviewed studies show that prolonged hospital stays were
associated with greater functional decline, an increased risk of in-
stitutionalization, mortality, or rehospitalization after discharge as
the main long-term outcomes [17, 23-25, 31, 33, 37, 38, 42].

In summary, regarding the main outcomes, this scoping review
has identified some key findings related to cognitive decline in
hospitalized older adults: (1) heterogeneous sample character-
istics, (2) diversity of cognitive measures used, (3) variability
in the way to report the length of hospital stay, (4) oscillations
across studies of the prevalence of cognitive decline, (5) variety
of factors contributing to cognitive decline, and (6) established
long-term effects.

4 | Discussion

The main goal of the current scoping review was to provide a
clearer view of the cognitive function during hospitalization

in older adult patients. In order to achieve this goal, we inves-
tigated how existing studies have examined the association of
hospitalizations with cognitive decline among older inpatients.
Specifically, our research focused on identifying assessment
tools used, frequency of evaluations during hospitalization,
types of samples collected, and length of hospital stay, as re-
ported in previous literature.

Results from this scoping review provided information re-
lated to cognitive decline in hospitalized older adults, more
specifically, in terms of prevalence of cognitive decline, fac-
tors contributing to that cognitive decline, and long-term
effects after discharge from the hospital. In relation to prev-
alence of cognitive decline, variability among percentages
of prevalence highlights the inconsistency of cognitive de-
cline rates across studies, populations, and methodologies
[25, 31, 33, 34, 36, 38, 39, 41, 42, 44]. Even though these fig-
ures are not always conclusive, some of the high percentages
observed warrant careful consideration. It is possible that the
variety of cognitive screening tools used across the studies, as
well as the diversity of assessment moments in which these
tools were used, may affect the estimation of the prevalence of
cognitive decline across reviewed studies.

Regarding different factors contributing to that cognitive decline,
older age consistently emerged as a key factor. In contrast, other
factors such as gender, depressive symptoms, lower education

6 of 23

Psychogeriatrics, 2025

85UB017 SUOWILLIOD 8A1TER1D) 3|qeo! dde 8Ly Aq peuIsnob afe sajole YO ‘88N JO SaINI 10} Akeiqi8UIIUQ AB|IA UO (SUONIPUOD-PU-SULIBY WO A8 | 1M ATRIq 1 BU1|UO//StIY) SUORIPUOD pue SWie | 8y} 89S *[9202/70/60] Uo Ariqiauliuo A|IM ‘Yioouke  puepl| JO AiseAIUN UOIEN Aq ZOTOL BASH/TTTT'OT/10p/L00 A3 (1M ARIq 1 BUI|UO//SANY WO} papeojumod ‘9 ‘GZ0Z ‘TOES6LYT



14798301, 2025, 6, Downloaded from https://onlinelibrary.wiley.com/doi/10.1111/psyg.70102 by National University Of Ireland Maynooth, Wiley Online Library on [09/04/2026]. See the Terms and Conditions (https://onlinelibrary.wiley.com/terms-and-conditions) on Wiley Online Library for rules of use; OA articles are governed by the applicable Creative Commons License

(sonunuo))

(%05) 8L/6€ :pairedur
(U309 10) VA 10 HSIWIN
{(%67) 8L/€T (TT>)
pairedwt gV {(%0%)
8L/T€ :(yT>) pairedwr
ASININ :o1dures Juanjedur

*9%7¢ 93r10)s A1TowawW
%S T [eASLIIRI ATOUISUI
‘9% T€ UOTIOUNJ JATINOXD
‘%9¢ 3urssaooid jo
poads :s310139p d13109ds
-urewop ‘% /¥ :(yoeoidde
[eoIsse[o) JusurIredur
9ANIUS09 [eqO[D

%96°CT :q30q 10 wnupg
%€0°LT :ASS A[UO

(par1odai sousyeaard
QUII9P SANIUS0D OUr)
(uonoeId)UI [BIO0S
‘uorsuayarduod “3-9)
swd)1 9ANIUS0d pue
12303 N1 19M0] Y3Im
PIBIOOSS® (%9°7T

(9 =u) rendsoy Ut A[TYM }$9)91-159)
“uaryedur) uonezifeydsoy urng

*a81eyosip NI 191je
[IUOW [ PAIAISIUTWPE SeM
Juswssasse [edrdojoydAsdoinou
aarsuayaiduwod pue o39[dwod v
“(9sInu 2182 [BONIIO © £q SUTUS9I0S
A[1ep) UOISSTWpE D] J& PISSISSE SBM
juouareduw 9ANTUS00 SUNSIXIJ

pareadde wnrarap jo swoydwAs J1
pajeadar ‘Aejs N Surinp A[rep 9o1mJ,

(T1< 94 ST SN :paaredwt

-uou) 11> gV ‘v7> ASININ

(quowrareduir aAnIugod
Junsixaaid opnjoxs 03
pasn) 95°¢ < HAODOI-HoYS

BLISILIO [[NF JNOYIIM PAId)[E
UOLI)LIO T < (WnLII[op
orjewroIpuAsqns) gss
4 10 ¢ snid 7 + T BLIAIIO
NDI-INVD ‘wnuipg

(SPTOYSa1Y} PajepITeA
JO 30B[ 03 anp pasn

12-SSVA 110SYMQ (g V) £19118g JUSWSSISSY [BIUOI] ‘HSININ

Svd
189, Buryel [1R1],

1$9) pIop\ pue 1nojo) doons

(111 STVA) Yo1e3s [0qUIAS JO Isaiqns

1S9) uonualxy ~.N.Dm_> uojuag

159} SuTuIRdT [BQIDA AI1031pNY Aoy

(111 SINM) TIT

UOISIdA 9[BdS \COEQE I9[SYIIM 9] WOoI) Eﬁmm ﬁdﬁmmm Joisaigns
(ITT STVAA) TIT UOTSIOA

oﬁmom OOEQMEEQGH uﬁ:u< HQWSUOB oﬂu EO.@ mu_w_Q .wo ummubzm
-uorsIoA ystuedS—(LYVN) 189 Suipeay JNpy [BUOHEN YL
HA0DOI-0YS

“uos[IeyD
pue I HHOVAV ‘(1A V1) Sutary £[red Jo SOBIAIOY [BJUSWINLISU]
(1av4d) Surary A[red jo seniandy d1seq ‘(NJI-NVD) Hun

Q1) SAISUIU] 93 I0J POYISJA JUSWISSISSY UOISNJUO)

(N12)
a1nseaJA Juspuadapu] [euondOUN pue (Z00Z SYN) SuIua210s

[61] B 39 UBIOA

[81] ‘TR 30
O[ezuoH-zspupurdg

[£1] 'Te 10 yoepInQ

:9ouareadrd eruadoores uorsstwpe [e3dsoyq sa[nrenb 1) 3J0-INd ON YSLI TeuonLIINU Y} ‘(DN.L) 3593 08 pue dn pawn ay3 ‘GSININ [91] Te 30 TyOSIIRg
Jouareaaxd parroday jurod SWIT) JUSWSSISSY pasn jjo-iny (S)IUdUWNIISUT JUIWSSISSY xeak uoryesriqnd
pue sioyiny

elep ddudeAdld | THTIVL

7 of 23

Psychogeriatrics, 2025



14798301, 2025, 6, Downloaded from https://onlinelibrary.wiley.com/doi/10.1111/psyg.70102 by National University Of Ireland Maynooth, Wiley Online Library on [09/04/2026]. See the Terms and Conditions (https://onlinelibrary.wiley.com/terms-and-conditions) on Wiley Online Library for rules of use; OA articles are governed by the applicable Creative Commons License

(senunuo))

(TET=U) %L HT DIAIS
/a1eIapout (60T = U)

%¥'0T :PITW (£6T = U)

%6°1S :Juauaredw oN

%T'S 1D dI9A3S %191 1D
9JBIDPOW :%0°9¢€ 1D PIIW
{96t “BIUSWIAP ‘%G°LS
Juauniredwr aAnTugo)

%IC (¥ <S1-SAD)
uorssaxda( %1, :(s8nip
¢ <) AoewrreydAjod ‘%948
(9> zyey]) Kouopuadop
1AV %08 «(L1>
VNIA) UONLIINU[BA
{958¥ JUOISNFUOD)
1%G°6€ ‘BNUAWIJ

(durpdsp % jou
‘sarewur)se agueyd sy1odal
Surrepowr aAIMd YImoIrd

Jud3e]) parrodar JoN

(SP10991 [BIIPOW WIOIJ
PaIoRIIXa BIEP) 9ZIBYDSIP
endsoy 03 uonezipedsoy woig

(02707 IqUIBdd-STOT ATenue[ wWoIj elep
[BUO11095-SS019) A®3s Terdsoy Suring

(8T0T YoIRA pUE ATRNUR[ USIMII]
Pa193]109 ®Iep) ARlS [BIIdSOY Suring

‘uoneziedsoy 19)je pue
210J0q a8ueyd 29ANIUS0D d)eN[RAd
0] ‘s18aAG7 01 dn ‘s1eak ¢ A19AD
Arorewrtxoxdde Sunsay uosiad-ug

“BLIAILIO A-NSC UO
paseq juswaredw ou pue
‘PITW “9JBISPOUI/DIDAS OJUT
paz1103a1ed S[aA9 JuswIreduwy
2An1uS09 {JJ0-IND [BOLIdWINU ON

"UdWOM I0J G8°() PUE USW J0f
6'0< dHM ‘swolduwAs [esrurd
pue 01 < SO ‘Juswadpnf
[eOTUI pue 97> HSINIA

¥ <ST-SAD ‘LT >
VNN 72> ASWIN

BLIDILIO NS UO paseq
s1sougerp ‘UOIEN[BAd BIUIWP
pa12331n 147 snoraaxd woay

BLIDIIO A-JNSJ 03 SUIpIOddE SISOUSEIP [edIPaW J11IB119503110
SuIA1] A[Tep JO SONIAT)OR 2)BN[BAD 0) XopU] [9Ylieg

(dHM) onel dry-1stem

® paseq pasougerp sem £31saqo [enud) (SAD) oeds uoissaidap
ouyer1asd oY) pue swojdwAs [edrUI Yirm pasouserp sem
uorssa1da(q "sesougerp [eOTUT[O pue o7eds (FSININ) UOT)RUTWEXH
918)S [RIUSIA-TUIA oY} SUISN PIsSIsse Ssem snjeis dAnIudo)

s1sa10ydo13odo ursjord wniss

PUE ‘[9A9] (] UTWEJIA ‘QUIUNEBIID POO[q ‘JUN0D Poo[q d3o1dwiod
{(d¥D) ursroid 9AT3OBAI-D papn[oul s1ejourered [BIIWAYI0Iq
PasATeUY ‘PapI0daI aTom AI0)SIY [BIIPIUW PUB UOIIBIIPIA
'91098 (VOHS) JUSWSSISS Y OLIJBLIN AouaSiowy 110YS paljIipout
a1} Sulsn pajen[eAd sem dWOIPUAS A)rer] ‘A[oarzoadsar

91008 Z)BY pue ‘(VNIA) 21098 JUSWSSISSY [EUONLIINN TUTA
‘(ASINIA) 21008 UOTJRUTUIEXH 9)B)S [BIUSIAl TUIJA SUISn passasse
1M A)1AT30® [ed1sAyd pue snjels [eUOHLIINU ‘9ATIIUS0))

‘(uonyeayUSpP]I 2In31J
pue ‘(z86T ‘WIWS) Jse) uonmmnsqns 3S1q [0quIAS Y3 Jo
UOISIDA PJIAAUT UR) NTIJ [0qUIAS :SanIIqe paads urssooorg o
"yse], AIOWSN
21n)014 s,puolsIny ], pue (Y-SIvVA) ueds 3181g Suisn :AIOWSN o
uone)oy
pIeD pue ‘(Y-SIVM) udisap yoo[g 01807 a1n31d :pinyy/[eneds
‘((se18o1eUY pUE ‘SWAUOUAS ‘61861
I9[SYI9M ) [M-SIVM | WOI)) 1S91qNS UOHJRULIOJU] ([BQIOA o
*2100s 931s0dwod 2ATITUS00 [eqO[3 B
pue sani[Iqe paads Surssaooid pue L1owaw ‘prnyj/Teneds ‘Teqioa
‘SUTRWOP dATITUS0D INOJ PIssasse A1917eq 1593 dANIUZ0D YSIVS
(193S139Y JUSNIRd [BUOIIEN YSIPIMS 91} WOI))
AdN 23} WOIj pajoeIIXd Sem suorezIfe)rdsoy Jo roquint [ejo],
“UI[eaY 03 ANP SIHIANOR UL SUOHBIWI] PUB YI[BIY SIOYIO0 YIIm
paredwod 3[eay UMO ‘03e SIBIAG [)[BAY SNSISA [I[ed1] JUSLIND
UIreay [BISUSS JUSIIND STBNPIAIPUI :3[BIS YI[BdY PIIBI-J[2S
{(@-SAD) 9reds uoissaxdag sarpnis ordojorwapidy
10J 193U Y3 Aq painseaw se ‘swojduwAs aarssardoq

[€2] "Te 30 RO ZouguwiIf

[22Z] ‘Te 10 noH

[1Z] TR 39 TwreW IR

QU3 %0T < 10 ST> ASININ 91098 SINIA [0Z] T 10 ua1S[TeH
doudreaaxd payroday jurod dUIT) JUIWSSISSY pasn jjo-1n) (S)IUdWNIISUT JUIWSSISS Y 1eak uonyesriqnd
pue sioyny

(ponunuo))

cHT14dVL

Psychogeriatrics, 2025

8 of 23



14798301, 2025, 6, Downloaded from https://onlinelibrary.wiley.com/doi/10.1111/psyg.70102 by National University Of Ireland Maynooth, Wiley Online Library on [09/04/2026]. See the Terms and Conditions (https://onlinelibrary.wiley.com/terms-and-conditions) on Wiley Online Library for rules of use; OA articles are governed by the applicable Creative Commons License

(senunuo))

(reT=u) %t e
TWNLI[P dAneIado-1s0d

‘BYE=V/V ‘bTY=1/E
“BLY=V/T BTE=V/T
‘%S T =1/0 :2100sS 1S}
2AITUS00 AQ SYYIN JO
uonnqrnsIqg ‘pajear
-uonedrpauw A[qissod se
POIJISSE[O SUOISSTUIPE
readsoy jo %9¢

%8T [SYIUOW € 1B
juouIreduwr aAnIUS0)
{9%6€ 19°T < 2100sqns
d-SHI ‘%S :8< V-SAVH
“%LE <X A-SAVH
‘%8S ‘81> pulq-VOON

“%TT FeIusWa(

‘SYIuowW 7L PUB ‘09 ‘8% ‘9€ ‘0€ ‘¥T
QT ‘T 9 7 ‘T ¥ PAIINII0 SJUSWISSISSE
dn-morjoj “981eyosip 1033V "(SAepzT
01 ‘skep 6 ‘uerpawr) £1931ns 910J0q
SAep O UIYIIM Pajonpuod a1om uruaaids
PI0AI [BOIPAW PUE JUSUISSISSE dUI[Aseg

Kejs prem Suring

pozifeidsoy [[1s o[Iym
‘981eUdSIP NDI 19138 Y96 UM

(8T0T Y21BN—LTOT 1990100
woIy) uoisstwpe [ejdsoy Suring

‘Kep [endsoy Aue uo jowt
9I0M BLIDILIO PIOII [RIIPAW
10 NV I9YII9 JI UOTIBIIJISSBIO
wnuR ordures uostreduwod
[eo131nsuou uisn s309JJ9 159391
10J P3J031I00 pue ‘SIBIL(L <
synpe jo ardwes aAneuasaIdal
Aqreuoneu e uo paseq (0T AS)
0S JO UBAW © )IM PI[LIS ‘91008
SNONUNUOJ € St pask[eue JOo
“uauriredur 10§ J§0-1nd ON

*PaUIqUIOD SII0JS IS0 [[B
jsurege paredwod sem (3091100
/0) 2100s 9[qIssod }samo]
‘sisA[eue ug (%S 76 Aolyroads
‘%8°L6 K1AnISULs) Judwiredurr
2ATITUS0D 9)BIIPUI 03 J[BIS
SOLIJ)I0D WdYI-H Y} UO IOMSUE
9ATIE3QU QUO URY) 9I0W ON

9'1 < :21008qnS ¥-SHI
‘8<:d-SAVH/V-SAVH
‘81> :pUIq-VION

*I9PIOSIP 9ANIUS000INU
Jo[eUI/BUSWAP JOJ BIIAILID
G-INS{ Sulsn uonenyeAd
[ed1ur[o £q pamoroy ‘¢ >
80D-TUIN 10 0£/9Z > HSININ

(HA0D01) A11epid a3

UI QUI[I9(J 9ANRIUS0)) U0 2ITRUUONSINY) JUBUIIOIU] PjeI-£X01]
(SaD) 1eds uorssardo dL1IBLIND WI-GT

*(STAVI) SUIAI] A[TEp JO SANIAIOE [BIUSWINIISUTI PUB JISBq

ur sjusuaredw pue ‘{(Jeunsajuror)sesd Jo ‘Ternosea orpaedoy)io)
od £y £1331ns 01095 91€ds A)1pIqIowod uosiIey) (INVD) POUIRIA
JUSWISSaSSY uoIsnyuo)) ay) Sursn uonezipeydsoy Surinp Ajrep
Passasse sem WNLIR( (UONIUNJ 9A1INOXS pue ‘9fenSue|
‘KI0WAW ‘UOTIUR)I). JO $3s9) Surpnour) dn-moj[oy Jo Syjuow 7.

0} A[oaneradoisod syutod spdnynuw ssoioe pue Ajoaneradoard
Ppoassasse sem s3s9) [eardojoyoLsdoinau 17 jo £19)3eq
aarsuayaIdwo) “(SINE) 91831 [BIUSIA-TUIIAl PILFIPOIA ‘}odax
juanjed ‘“MaIASI PI0JII [BIIPAW PIPN[OUT BIIUSWIP J0F SUTUSIOS

Furuaa1ds 9ATIIUZ09 10] 9[edS 9ANTUZ0D

SA11J3305) ) JO UOISIOA WI-§ {((SYYJA) SUOISSTUIPE pajefar
-uonyedrpaw A1qrssod £J1ssed 03 OTNYVH-LV) 0T SUOIIBIIPAIA
0 PoJe[Y SUOISSIWPY [eIIASOH 10J [00], JUSWSSISSY

(4-SHAI) pastaay-a[eds sjuaAg Jo
yoedw] {(-SAVH pue V-SAVH) 9[edS uoissardog pue Ajo1xuy
[edsoH {(pul[q-yDOIA) PUI[G-IUSWSSISSY dANIUS0D) [BIIUON

saIreuuor)sanb o1wou02301908

pue 9[eds (1A VI-IAY) Sutar] £[1ed JO SOBIANOY [BJUSWNIISU]
-3urArT Ared JO SOBIANOY (ST-SAD) 9[8IS UoIssa1da( dLIIRIID
4593 80D-TUIN ‘(HSININ) UOHRUIWEXH 378)S [BIUSN-TUTIA

[LZ] ‘Te 30 pyoruUny

[92] T& 12 1parspury

[sz]

‘Te 19 eleysAojeuIey]

[¥2] Te 10 yapezrewresy

doudreaaad pajrodoy

jutod dWIT) JUSWISSISSY

pasn jjo-1n)

(S)JusWINIISUT JUSWISSISSY

1eak uonyesriqnd
pue sioyny

(ponunuo))

cHT14dVL

9 of 23

Psychogeriatrics, 2025



14798301, 2025, 6, Downloaded from https://onlinelibrary.wiley.com/doi/10.1111/psyg.70102 by National University Of Ireland Maynooth, Wiley Online Library on [09/04/2026]. See the Terms and Conditions (https://onlinelibrary.wiley.com/terms-and-conditions) on Wiley Online Library for rules of use; OA articles are governed by the applicable Creative Commons License

(sonunuo))

(STE=u) %S "8Y ‘yyuow T
Je uonIu30d [ewLIOU
0] PAIdA0DI (619 =U)
%T1°8¢ :981eY0SIp 210Joq
juouaredur aAnTuS0)
(67T =) %€ ‘yjyuow
e Juaurrredwr aAn U300
19SU0-MAU {(§S9T =1U)
%61 :981BYISIP 210J9q
uonIugod [BULION

%86 :STAVI UL
juapuadap A[21eIopoN
%CT¥9 STAV Ul
yuspuadapur %"t
:uo1ssa1dap 91eISpoIN
%EL KTl
9%¢€° €7 "uonouNsAp
2ATITUS0D 9JBISPON

"%1°CT ‘WNMIPRP ‘%€ TT
((@pOod) uonounysAp
aAnTug00 aanyeIadoisoq

(erIU_WAP INOYIIM
%21 "SA RIJUDAWIAD YIIM
syuanyed ur %8°0t) %r'€C
moﬂm~.m>®u@ 2A1RINWIND
‘%S T ousreadrd
WNLII[AP dul[aseqg

*a8reyosip-isod syjuowrZ1 pue ‘9
‘T 3e dn pamorjoj pue uonezijerdsoy
xopurt 9y} SurInp pajos[[od d1am ele(

‘porrad Yjuow-€ 1 © WOIJ SPI0JAT
[BOIPAW JO MIIADI dAT}O3dS0I)A1 UO
paseq ‘uorsstwpe [ejidsoy Surngq

"PIEMId)JE SYHUOW € Je
pue Ajeanieradoaid pawroyrad
K19130q [Eo130[0YdASdoINON
"a8reyosip edsoy [r3un woox
K19A0001 23 uT Sunaels ‘A[rep 201m)
(NDI-INVD) Passasse sem wnupRg

931eyosIp [UN Aep I9YI0 AI9Ad pue
UOISSTWPE JO U 7/ ISTIJ 9 UIYIIM

juouwreduir AN TUS00
10y 7> S0D-TUIN

‘[Iely = RLIIIO € < ‘[Te)
-o1d = ©1103110 7T ‘[TRIJ
-UOU = BLISILID () 'BLIdILID PALL]

"SYIUOWI § 0) QUI[OSBQ WOI}
91098 2AT)TUS0D UI SUI[OIP
ds T< se pauysp dD0d
‘(30w AT J0 IT Ioy3te snyd
II pu® I BLISILIO 1 9ATIS0d)
WNLITPP 10] BLIDILIO NDT-INVD

“WNLIT[AP I0J BLIALIO S-INSA
I PIULIJUO0d SUTUIRIOS NV
aAnIsod JusuISSasse dATITUZ0D
I0J Paepas 00) PAISPISUOD
€— > SSVY ‘enuawap 10y
6°¢ < 91008 4S-HA0DOI

(¢1-000%)

z1-aareuuonsang) Ayjedofworpie) £1) sesuey oyj uisn
painseawr seam snjejs 9§11 Jo Lirend) (z-OHJ) ¢-2Ireuuonsand)
UIESH Juanied 2y} Sursn pajenyead a1om swojduwAs aarssardoq
(Surmerp }o0[o © pue [[BI31

Wd)I-9911[) B 9PN[IUT 18y} sjuauoduwiod om3) 3593 0D -TUTA UL,

paads Supyem paseaidap

‘L31an300 1eo1sAyd paseaIoap ‘YiSuaIls S[OSNW PISBIIIAP ‘SSO[
JYS1oM ‘SSAUNBIM :BLIILIO SUIMO][0F o) JO 9oudsa1d Y3 10J
Ppassasse arom sjudnied oY ], “BLISILID PALL] 93 SUISN PIUTULISIIP
sem snye)s K)rer “(VNIA) JUSWSSaSSY [eUONLIINN TUTIA 39U}
Sursn snjejs feuOnIIINU {(SAD) IS uoIssaIda( JLIRLIdD
wWYI-GT oY} SuIsn passasse uolssaidop “TV] pue 1AV Ul
douapuadapur/eouspuadap Jo 92139p o) (ASINIA) UoIeUTWeXq
91e1S [BIUSA-TUIIAL oY) SuISn passasse sem snjels daniugo)

(uoneuTWIEXY

SNJe)S [RIUSN-TUTIA 9} puE ‘I, SurwieN uoisog Aousnyj [eqIaan
9[qe1e89A pue [BWIUY ‘[[809Y pake[od pue djerpawrwi] ‘y £101S
KI0WIA 1801307 “9[B0S 0USSI[[IUT NPV I[SYIIA Y3 WO}
$3s91qns )97, SUTRIN [TeIL:(SAN) A1911ed 19SeIR( ULIOJIUN) PUR
11391, Suruiea] [eqId9A BIUIOJI[BD) A1913eq [edo1300y0AsdoInaN
(NDI-IN VD) 3TUN 918D SAISUIIUIL 3} 10J POYISJA JUSWISSISSY
UOISNFUOD) ) YIIM PISSISSE SeM WNLIT[R( ‘[rely Io ‘[rexyard
)snqo1 se syuarjed sas1I0393ed Jey) a1reuuonsonb ordurs v

91eds TIV Y. oY) SuIsn paurualap sem Ajjrerj saneradoard

Xopuf [oylreq
pue 3[eds AJIPIQION-0D UOS[IRYD) Y3 SUIpN[our ‘SI[IF [RIIUID
WOIJ PIJOI[0D :SANTPIGIOWOD puek ejep dryderSomwaporoos
*9[BIS UOHRIONID( [BqO[D :AI110AdS elIUaWR( “(AS-HA0DVI)
AJI9PTH Y3 Ul SUI[I9( ANTUSO0)) UO SITBUUOIISIN() JUBULIOJUT
JUSWISSISSE BNUAWR( “(HSINIA) UOIIRUTWERXH 9)RIS [BIUIN
-TUTJA] :JUSWISSASSE 2ANIUS0D) “BIINIO S-INST Pue (INVD)
POYIQA JUSWISSISSY UOISNJUO)) :JUSWISSISSe WNLIIA( (SSVH)
3[BOS UOIIEPAS puk UoneISy puowyory :[esnoie jo [9A9]

[1€] ‘18 10 ORI

[0€] 'Te 10 nigrRISEIN

[62] ‘Te 30
1[[oLIqeD-BUURY RN

[82] ‘Te 30 01183e]

doudreaaad pajrodoy

jutod dWIT) JUSWISSISSY

pasn jjo-1n)

(S)JusWINIISUT JUSWISSISSY

1eak uonyesriqnd
pue sioyny

(ponunuo)) |

C¢HTdVL

Psychogeriatrics, 2025

10 of 23



14798301, 2025, 6, Downloaded from https://onlinelibrary.wiley.com/doi/10.1111/psyg.70102 by National University Of Ireland Maynooth, Wiley Online Library on [09/04/2026]. See the Terms and Conditions (https://onlinelibrary.wiley.com/terms-and-conditions) on Wiley Online Library for rules of use; OA articles are governed by the applicable Creative Commons License

(senunuo))

“UTeWop DI U0 ISeI|
Je ur juouiredw! pey
sjuedronred Jo %9°G6

“(612=u) IDON,
sjuedronred Sururewal
pue (T¢ =u) yiod, %t'6

‘(8¢ =u) A[uQ p1odoy
[eNdsoH, %511 ‘(¢ =u)
A0 SIE, %L21:(10S)

uonedyuap] Juswiredwy

2ATITUS0D) JO 921N0S

%¥C "WNLIP 9[qRqoId
%€t yuauaredul
aAnrugo)

%06 930138 JO
£10381Y Snotaa1g
%€ TRIWAYIST IOLIIUY
%¢€°L9 :uoisudladAH
%0G UOTSSTWpE

(worssTwIpe Jo y gy
UIyIIm) uorssiupe [ejdsoy 3y

"UOISSTWIpe JO SAep 77 UIy)m Surse)
‘uonyeziferdsoy SuLINp 2INSLIW ON

8T0OT YoIBIN +T :Aep HpNY

-93xeyostp [eydsoy je pue
‘uonezifelndsoy] 1033 Yz, ‘(d301s

"AloAnoadsal ‘g pue ‘T ‘¢
Jo sa109s (Tear3ojoyoLsd) D1
paugisse a1om ST-QT pue
‘6—S “p—0JO S3109s ST-SAD
(paarasaid 10 parredur
ApySis = ‘parredur
Arenaed =1 ‘parredwr
K[919A9S =) 7-0 JO
$2109s (uontugod) JT
poudIsse a1om Og-Lg pue
‘97-0T1°6—0 JO S3100s HSINIA

Juourireduwr
2ATTUZ00 10J 82> SINE

€ < LV ‘wnurp s[qeqord

m Jusuaredwl 9ARIUSo)
€-T LV ‘WNLIIOP NoyIm
jusurreduwt oARTug09 A1

[2A3] uoOT}EINPS 03 SUIPIOIIE
330-10 gV /HSININ ‘e1deyds£p
919A3s = 6—( ‘e13eydsAp
Jjerspowt = $1-0T “e1eydsAp

Pl =61-ST ‘TewIou=0¢ :SSNO

uonepeIs S104 (S104)
a7edS 9 EIU] [BIQ TRUONIUN,]

(A1911R TRIQ2IDD S[PPIWT
93 Jo AI10)1119) S[OYM ) UT

Xapuj
Ayprqiowo) uosIey Yy} SUISn pajenyeAd 919M SINIPIGIOWO)
*(ST-SAD) ST-9[€dS uoIssaIda(q J1IIBIIOD Y} SUISN PISSISSE SeM

Kyroedes 1eor3ojoyaAsqd “uerorsAyd e £q (ou/sak) jusuraredur
Jurresay pue [ensIA 10§ UOIJBUIWEXS UO paseq sem Ajoeded
K10SU3S *(IS-VNIA) WIO }I0YS-JUSWSSISSY [BUONLINN-TUTA
o) £q passasse sem AJENA (HSINIA) UOHBUTWEXH 9)B)S [BIUIA
-IUTAl oY) Suisn passasse sem uonruSo) (1) xopur [oylred ay)
J0 1039780 A31T1q0oW :UOnOW0207T Ajoeded [edrdojoydAsd pue
‘K10suds ‘K)1eina ‘uoniusod ‘UOTIOWO0I0] :PAJBNRAS dI0M OH M
a3 £q pasodouid (D1) A3oede) JISULIIUT JO SUTBWOP dATJ YL,

(10D) xapu] A)pIgIOWO) UOS[IBYD PIFIPOI "P100Y [e3IdsoH
"(SINE) uoleUTUIEXH 9)BIS [BIUIN-TUTIAl PAJIPOIN “UOISSIWPE JO
skep gz uryim Sunsay aanrugo) “uonezierdsoy Ioy) Surmp
10 21n)oeIJ-21d UOTIOUNJ SANIUS0D JO SINSLIW OU SBM I,

UuonBIUAWNOOP UISINU A[1ep WOIJ PIPIOIAI Sem TAY
"1rRUUONSANY I9Ie) PUR LV

(s104)

9e0S Ay BIU] [BIQ [RUONIUN, pUE (SSND) UdIdS SUIMO[[emS
Su133ny ay3 Sursn pawrroyrad Aresrur|d sem eideydsAp jo
UOT}RUTWEXA Y[, "9301IS UI BATR PIJOJJJE UI}JO JSOW oY) ‘AI1d)1%
[BIG9I A[PPIW Y} JO AI0ILLIS) ) UT SUSIS OTWAYDST A[T€D JO
sueowl £q sadueyd anss1} ureiq Ajnuenb pue 10939p 03 parjdde
SBM (SLOHASV) 21095 (1.D) Aydeidowo], payndwo) Lreq
werdo1d 9Y0NS BIIQ[V YL "UONIUS0D SSISSE 0 PIsN a19m
(4V:) yuawIssassy K19)1eg JUSWISSISSY [BIUOL] Pue (HSININ)
uoneuIWEeXy 91e)S [BJUSN-TUTIA 9 I, “Jusuriredwr [esrSojoinau
Ajryuenb o) pasn sem $SSHIN Y.L "UOISS[ 3} JO UOIIBIO0]
[edrwojeue Y} 03 SUIPIOIIE SONSLISIORIBYD [BITUI]D Y} AJISSBD
0) pasn sem (4SO O) 199[014 901S ATUNWWO)) ITYSPIOFXQ

[s€] ‘T 10 oe3eN

[€] Te 10 aryoINy

[€€] ‘T 10 98pnI

1e eideydsAq I9Je Y S) uolssiwpe [eidsoy 1y RIWAYOST 9SNIIIP) 0 =SLOAISY oYL ((LSVOL.L) 1USWIBaL], OIS 9INOY Ul ZLT 0T S10 JO [e1LL, [z€] ‘e 30 ovInON
Joudreaaxd parroday jurod SWIT) JUSWISSISSY pasn jyo-iny (S)JUAWINIISUT JUIWISSISS Y xeak uonyesrqnd
pue sioyny

(ponunuo)) | ATAVL

11 of 23

Psychogeriatrics, 2025



14798301, 2025, 6, Downloaded from https://onlinelibrary.wiley.com/doi/10.1111/psyg.70102 by National University Of Ireland Maynooth, Wiley Online Library on [09/04/2026]. See the Terms and Conditions (https://onlinelibrary.wiley.com/terms-and-conditions) on Wiley Online Library for rules of use; OA articles are governed by the applicable Creative Commons License

(senunuo))

(syuedronted 91/ Jo
8tt) %8'ST ‘WNLIRQ
(syuedronaed
9TLT JO 6¥1T) %L9
Juaurreduwr aaniugo)

uonrudod parredwr
se payyIssepd (sjuaned
TITJ0 9S) %S°0S

dn-morjoy Surinp
uonezieidsoy 1<

pey (syuedronaed
L8St 3O TTIT) %¥'S€E

%6 ¢ yuawrredwr
aAnTugo)

WNLIIAP %8 {[Teld
SWINLITRP %8 :[Te1jaId
SWINTIOP %ET :[FeIJUON

%L reruaormIsd Ay

931eyosIp a10joq pue
UOISSTWPE 1938 [ 81 UTIM VOO

931eyOSIp pUB UOISSIWPY

STeAId)UI qjuow-GT pue auleseyq

UOISSTWPE JO YT UIYIA

'A1931ns 19)J6 1BAA T pPUE SYOoM 9—1 U}
pue £1931nS JO SYoam g UIyim pauriojrod
Aqrerouad sem 3urnsay [eardojoyoLsdoinaN

111 A[TeuruIa)/[rely A[9I0Ads
K19 6-8 :(6-T) 91008 SAD
SPI0231 [BJTpaW
ur sisouSerp enuawoq
€C> Svand
97> VOO
YT > HSININS

(ouegsisse [[nJ) §
91008 9ANTUS0D-INTA
(uontugod pairedur)

7€ S 01008 9ANTUS0D-IN T

pasn $a100s-Z
SNONUIIUOJ $JJ0-1ND ON

(8-5=100d ‘p—-7 =118]
‘T-0=1Ud[[99%3) SAHY
uaurrredurt
9ANIu309 103 7S S0D-TUIN

(ewo2) § —10 y—:SSVY
c—e=qrelq
‘T-1=[Ie1ja1d ‘0 =[IelJuoN
K1981ns-1s0d 1894 T pue
‘JUOW T ‘QUI[aSBq U23MIdq
SQI0JS U S0USIJJIP Y] S

P9IB[NO[BD SUI[IP (QUI[oSEq WOIJ

21008-7 aANTUS0 3)1soduwio)
(BLIDILIO UOISN[IXI)
€7 > ZTUOnRUIWEXY
9181S [RIUSN-TUTIN

uorssaxdap 103 €6 < SAS

(SAVH) oreds uorssaxda pue L1orxuy [e3dsoH

{(SVYANY) 91BIS JUAUWISSISS Y BIUIWI( [BSIAIU[ PUBIMOY
pue (VDO Juawissassy aan1udo)) [eanuoy ‘(ASINIAS)
UONBRUIWEXH 91®}S [BIUSIN-TUIN ‘(SHID) 9[80S Suney ssauf(l
aAnemun) ‘(JNVD 110Us) POYIRJAl JUSWSSISSY ‘U0ISNJuo))
310ys (1DD) xapu] A)pIqiowo) (S.40) 2[edS A1l [edIUl[D

*SJUQWISSIsSe [ed130[oyoAsd pue ‘Teuorouny ‘TRUONLIINU ‘TeIIPIW

‘oryderSowap (YD) JUSWISSISSY JLIIBIID SAISUIYRIdUIO)

(IS-VNIN)
ULI0,] 110YS-JUSWISSaSS Y UONLINN-TUTIA {([ed1sAyd-INId pue
aAnTu80)-INIA) (NIJ) 2Insedy Sduspuadapu] [euoroun,g

UONRUTUIEXS JI30[0INSU UL ‘MIIASI KI0ISTY
[eoIpawl © ‘snjels [BIUSIA JO 1S9, 310yS "SurdLiouad HOJV

(SATY) areds Lyrel uoyuowpy pajroday
pue (SUIMBIp JO0[0 PUE 1S9) [[BIAT WI-321Y}) S0D-TUTA

aedS uonepas uonedy puowyory

(prem>[oeq I8 9Y) JO SYIUOW PAWT) PUE ‘pIemddeq
/premaiof ueds ISP ‘HSINIAN) POYISIA JUSWISSISSY UOISNJUOD)
a1eds AJ[1e1y parig

1897, preoq3ad

P9A0OID) pue ‘g pue Y sIS9L, SUINBIA [TBIL ISOL, SSII[EPOIN
s8I [0qUIAS ‘)91, UOI)BIDOSSY PIOM [BIQ PI[[0IIUOD) 1S9,
a1n31] xordwo) A9y ‘159, SUIUIBT [BQI9A AI103IpNY A9 U}
JO PISISUO0D A1333eq 1593 Ay I, "A193INS OBIpIEd Aq PIDJJFE 2q
0) UMOUY| SUTBUIOP dAIIUS0D JO I3qUINU € PISSISSE 1S9} YL,

[1#] 'Te 32 £o110L

[ot] Te 10 epruung

[6€] 'Te 30 Sunidg

[8€] 18 10 Twreys

[L€] ‘1B 39 RINWON

%9°€S :yusuriredwr [edsoy oy} woij Juouriredur (Sas) areos uoissarda Suney-jos Sunyz oY) Jo UOISIAA
aanTugo) 931eYDSIp 210J3q YT UTYIM aAnIu80d 10§ 97 > VOO 9SAUIYY) ‘JUSWISSISSY SANTUS0D) [BIIIUOIA Y3 Jo uorsiaa Surllog [9€] "Ie 30 nIN
ouareaaad pajrodoy jutod dWIT) JUSWISSISSY pasn jjo-mn)H (S) UdWNIISUT JUIUWISSISS Y ek uonyesrqnd
pue sioyiny

(ponunuo)) | HATAVL

Psychogeriatrics, 2025

12 of 23



14798301, 2025, 6, Downloaded from https://onlinelibrary.wiley.com/doi/10.1111/psyg.70102 by National University Of Ireland Maynooth, Wiley Online Library on [09/04/2026]. See the Terms and Conditions (https://onlinelibrary.wiley.com/terms-and-conditions) on Wiley Online Library for rules of use; OA articles are governed by the applicable Creative Commons License

%8°6€ 17> VOO
%€ ¢€ TuauLIredwr
2A1IUS0d PIIA
%8°0T WnLIRg

(syuened 972
J0 09%) %TE'€9
uonouNnJsAp aaniuso)

%€ ¢t uorssaidap
pasougerpaig
%07 yusuwiredw|
2AnIuS0) PIIA
pasougderpaig
%L°9€ eTIUdWAP
pasougerpaig

%6T :swoidwAs
aarssaxda

(LT ASININ) %SS
[euLIou A[oAnTuso)

'SYIUOW O¢ PUB QT ‘TT ‘9 I9}Je PISSISSe

9I9M S9I0JS dwodINQ ‘Ae)s syuaned
9} SurInp passasse dI9M WNLII[AP JO
$10308J YSII pue douareadid jurod ay I,

UOISSTWPE JO ooM © UIYIIM

‘wy)AyI Aep-¢-¢ & ut pauuerd
(86-¥-SYA + ASIWIA) SUOJRUIUIEXD
dn-mof|o] pue UoBUIWEXS dUI[dSeY

uorsstwpe Tejdsoy jo
SAep 1IN0 ISI1J Y UTYIIM

(s30139p 2ANTUZ0D)
syutod 97 > VOO

(uonounysAp
aAnTu30d) > Y-LINLS

(wnLIrep Jo 9oudsaid)
SLLT<86-9-S¥d
(quauiredur
2AnIud00) $7> ASIWIN

‘sjutod a10W 10 T peY Aoy}
J1reay-axd :snyeys Kyfreiy
paLi] jo uoisioa paydepe

(paystmourew) L1 > (VNIN)
JUSWISSISS Y [BUONLIINN TUTA
(passaxdap £[qissod) s 2 ST-SAD
(€2-L1) L1> ASINIA

Xapul
Kyreay (JOS) saanjoelg a11010doalsQ jo Apnis aareuuonsanb
(AVSI) S Je SIOTUSS JO UOHEIPNUSPI (HAODDI) ALOPIA
3} UI U9 dANIUS0D) U0 dITRUUONSINY) JUBULIOFUT U}
‘97> VOO 31 ‘NDI-INVD PUB 3[BIS BWIOD MOSSEL) 10 (INVD)
JS9L, JUSWISSASS Y UOISNJU0)) {(VIOJA) JUSWISSISSY dANTUS0D
[eanUOIA {(SSV ) 9[BIS UONepas-uone)dy puowyory

(3593 TT€921 AIOWOW WIId}-}I0YS
payriduts pasiaal) Y-LIANLS PUe UOIJBUTWEXD dJ)S [RIUSW-TUTA

s1oyIewoIq Surdewr ureid ‘(1g) Xopur

PyIeg ‘OgM pue JgD—s1eourered A101eioqe] ‘(86-9-SYA)
86 PasIAYY 9[edS Suney wniIRg (SAO) 9[eds uorssaxdoq
OLITRLIRD ‘(HSINIA) UOIBUTWEXH-ST1)BIS-[BIUSIA-TUTIA

uorssTurpe [e3idsoy Jo s£ep Inoj I1sIiy oY)

UIYIIM SI9OMIIAIIUL paurer) Aq pajonpuod aIoM SJUSUWISSISSE AL,
Ky1A1300 TROISAYJ ‘JuswaInseaw YiSuans

duro ‘snjels A)[reay paLig jo uorsiaa pajdepe

{(VNIA) JUSWISSasS Y [eUONLIINN TUIA (SN A) Uoneuruexy
91e)S [BIUSIN-TUTIAL (S T-SAD) 9[BdS UoIssaIda(] JLIIBLIDY

[st] Te 30 yorddiz

[¥¥] Te 10 ojowrewrex

[v] Te 10 aIm

[cp] e 30 puedarm

doudreaaad pajrodoy

jutod dWIT) JUSWISSISSY

pasn jjo-1n)

(S)JusWINIISUT JUSWISSISSY

1eak uonyesriqnd
pue sioyny

(ponunuo)) | ¢HTIAVL

13 of 23

Psychogeriatrics, 2025



TABLE 3 | Associated Factors.

Authors and
publication year OR/RR Covariates
Bertschi et al. [16] OR=1.28 (95% CI 1.02-1.59) for comprehension; Not reported

OR=1.27 (95% CI 1.03-1.57) for social interaction

Durlach et al. [17] Delirium (multivariate):
MVS (OR 20.82; 95% CI 3.47-124.75)

Cognitive impairment (OR 7.84; 95% CI 2.57-23.89)
Age>75years (OR 3.02; 95% CI 1.19-7.64)
Neurological reason for admission (OR 8.93; 95% CI 2.14-37.28)
Skin sores (OR 48.11; 95% CI 2.54-907.98)
Polypharmacy during admission (OR 4.57; 95% CI 1.31-15.94)
Digestive rest (OR 3.04; 95% CI 1.12-8.19)

Shock as reason for admission (OR 4.94; 95% CI 1.05-23.22)
SSD (multivariate):

IADL <8 (OR 4.14;95% CI 1.85-9.26)

Enteral nutrition (OR 26.05; 95% CI 4.34-156.35)
Illiterate or primary education (OR 2.83;95% CI 1.23-6.48)
Reason for admission other than cardiovascular
(OR 4.04; 95% C11.26-12.91)

Charlson > 5 (OR 2.46; 95% CI 1.10-5.52)

Fernandez-Gonzalo
et al. [18]

Age (OR 1.05;95% CI1.00-1.01)
Gender (OR 2.81; 95% CI 1.01-7.84)
Cognitive reserve (OR 0.37;95% CI 0.16-0.83)
Days with opioids (OR 0.17; 95% CI 0.03-1.08; trend)

Foran et al. [19] Positive likelihood ratios (LR+) for QuickSort predicting impairment
(MMSE or FAB or both): cut-score <4 — sensitivity 0.41, specificity
0.94, LR+ 6.95 (95% CI 3.75-12.86); cut-score < 10 — sensitivity
0.88, specificity 0.77, LR+ 3.75 (95% CI 2.81-5.00). Note: these are

diagnostic accuracy metrics, not odds ratios or relative risks.

Hallgren et al. [20] Not reported (latent growth curve models

used; no OR/RR calculated)

Dementia (OR 4.04; 95% CI 1.1-4.7), polypharmacy >5 (OR
3.2;95% CI 1.01-6.7), living in nursing home (OR 3.42; 95%
CI 1.5-4.9), Katz score <6 (OR 4.7; 95% CI 1.9-5.6).

Hammami et al. [21]

Hou et al. [22] Age: OR 1.091 (95% CI1.072-1.110); Primary school or below:
OR 1.412 (95% CI 1.087-1.833); Diabetes: OR 1.373 (95% CI

1.035-1.822); Depression: OR 1.910 (95% CI 1.317-2.770)

Jiménez Mola et al.
[23]

Not applicable (no OR/RR reported)

Kamalzadeh et al. [24] Gender (OR 1.98); Age > 71years (OR 1.96); History of

unemployment (OR 1.79); Number of children >4 (OR 2.53).

Multivariate logistic regression
model including listed predictors.

Final multivariable model
including age, gender, cognitive
reserve, and days with opioids

Not reported (diagnostic
accuracy analysis only)

Main model: age, sex, education.
Additional models: number of illnesses,
self-rated health, depression, number of
admissions (hospitalized participants),

years between first hospitalization
and subsequent IPT, dementia.

Dementia, polypharmacy > 5, living
in nursing home, Katz score <6,
age, sex, depression, MNA score,

CRP, albumin, confusion.

Age, sex, educational level, BMI,
central obesity, smoking, drinking,
diabetes, hypertension, depression,

hypercholesterolemia.

Not applicable (no multivariable
model reported)

Gender, age, educational level, marital
status, occupation, income level, number
of children, nicotine use, other substance

use, sedative-hypnotic use, ever been to

a psychiatrist/psychologist, history of
head trauma, stroke, Parkinson's disease,
hypertension, diabetes mellitus, ischemic

heart disease, depression, other psychiatric
disorders, hyperlipidemia, cancer,
hearing impairment, visual impairment,
falls history, ADL dependency, IADL
dependency, GDS score, polypharmacy.

(Continues)
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TABLE 3 | (Continued)

Authors and
publication year

OR/RR

Covariates

Karnatovskaia et al.
[25]

Kindstedt et al. [26]

Kunicki et al. [27]

Lagarto et al. [28]

Mahanna-Gabrielli
et al. [29]

Mastaleru et al. [30]

Miao et al. [31]

Mourao et al. [32]

Mudge et al. [33]

HADS-D > 8: Depression OR 4.62 (1.63-13.11), Drug abuse OR 23.81
(3.46-163.93), PTSD OR 17.67 (3.07-101.85), Invasive ventilation
days OR 1.68 (1.01-2.81), PT in ICU OR 0.28 (0.11-0.69).

HADS-A >8: Anxiety OR 3.69 (1.31-10.37).

MoCA-Blind <18: In-hospital MoCA-Blind OR 0.60 (0.48-0.75),
Invasive ventilation days OR 0.54 (0.32-0.89), NIV OR 0.26
(0.08-0.80), Neuromuscular block OR 0.21 (0.06-0.80).
IES-R>1.6: Age OR 0.92 (0.85-0.98), Anxiety OR 3.69 (1.31-10.37),
NIV OR 3.25(1.04-10.15), Neuromuscular block OR 0.18 (0.05-0.61).

Lowest cognitive test score (0/4) vs. all other
scores: OR 0.28 (95% CI 0.10-0.84).

Gottfries' 4-item cognitive test score—O0 positive answers vs.
1-4 positive answers: OR 0.31 (95% CI 0.10-0.93; p=0.037).

Not applicable (cognitive trajectories modelled as adjusted
mean differences in GCP over time by delirium status)

Dementia: independently associated with moderate/
severe sedation (RASS < —3) at admission (p <0.001).
Greater dementia severity (GDS) predicted lower RASS

scores in patients with RASS <0 (p=0.012).

Presence of RASS < —3 at admission and/or during
hospitalization associated with increased mortality until

discharge (HR: 6.1; 95% CI: 2.0-18.5; p=0.001).

Prefrail or frail vs. robust: OR=2.7 (97.5% CI: 1.0-7.3);
Baseline cognitive score: OR=0.4 (97.5% CI: 0.2-0.7).

No Odds Ratio (OR) or Relative Risk (RR) values reported;
correlations with frailty status (MMSE: r=—0.094, p=0.039;
MNA: r=-0.151, p=0.001; GDS: r=0.093, p=0.046)

HR 1.35 (1.07-1.70) for cardiovascular death or HF rehospitalization
in patients with new-onset cognitive impairment.

HR 1.17 (0.95-1.44) for persistent cognitive
impairment (not statistically significant).
HR 0.91 (0.73-1.13) for transient cognitive
impairment (not statistically significant).

HR 1.22 (1.00-1.49) for all-cause death or rehospitalization in
new-onset cognitive impairment (borderline significance).

HR 1.17 (0.99-1.40) for persistent cognitive
impairment (not statistically significant).

OR 1.21 (1.12-1.31) per 5-year age increase; OR 1.67
(1.19-2.34) female sex; OR 1.45 (1.02-2.07) less than high
school education; OR 1.56 (1.07-2.27) prior atherosclerotic
CVDs; OR 1.08 (1.01-1.16) per 10-point KCCQ-12 decrease;
OR 1.46 (1.22-1.74) per 1-point Mini-Cog decrease.

Not reported

Not applicable

Age, sex, ICU type, APACHE III, Charlson
index, ICU LOS, delirium, benzodiazepines,
steroids, propofol, invasive ventilation,
non-invasive ventilation, neuromuscular
block, physical therapy, anxiety,
depression, PTSD, drug abuse, alcohol
abuse, baseline psychocognitive scores.

Gottfries' 4-item test score (0
positive answers), Cohabitant
status, home health care

Age, sex, race, preoperative IQCODE
score, any IADL impairment at baseline,
Geriatric Depression Scale score, Charlson
Comorbidity Index score, surgery type

Dementia diagnosis; age; use of
benzodiazepines, antipsychotics,
antidepressants; dementia severity
(GDS); comorbidity burden

Age, sex, education, surgical
duration, surgical type,
American Society of Anesthesiologists
physical status, frail or prefrail,
robust, baseline cognitive score

MMSE, MNA, GDS, ADL, IADL,
chronic medication use

Age, sex, education level, marital status,
NYHA functional class, new-onset HF or
acute decompensated HF, hypertension,
diabetes, prior myocardial infarction,
atrial fibrillation, stroke, peripheral artery
disease, chronic obstructive pulmonary
disease, systolic blood pressure, LVEF
group, estimated glomerular filtration
rate, NT-proBNP tertiles, depressive
symptoms, and self-reported use of
medications at 1 month (including renin-
angiotensin system inhibitors, B-blockers,
aldosterone receptor antagonists).

Cognitive function (MMSE, FAB),
neurological function (NTHSS ASPECTS),
dysphagia severity (GUSS, FOIS)

Not applicable (analyses compared 4AT

cognitive impairment categories by age,

sex, admission source, ward type, length
of stay, and discharge destination)

(Continues)
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TABLE 3 | (Continued)

Authors and

publication year OR/RR

Covariates

Mutchie et al. [34] Males had greater odds of CI identified by ‘Both’ (OR =2.33, 95% CI

[1.07, 5.10]) and ‘3MS Only’ (OR =2.31, 95% CI [1.16, 4.58]) compared

to females, but not ‘Hospital Record Only’ (OR=1.42, 95% CI [0.71,
2.84]). After adjustment for age, education, and CCI, only the ‘Both’
category remained significant (OR =2.70, 95% CI [1.15, 6.34]).

Nagae et al. [35] In-hospital death: IC composite score OR=0.59 (95% CI
0.37-0.94); High IC vs. Low IC OR=0.14 (0.02-1.13)
Hospital-associated complications (HACs): IC composite
score OR=0.71 (0.59-0.84); Cognition OR =0.87

(0.83-0.92); Psychological OR =0.51 (0.35-0.74)

Niu et al. [36] Not applicable (standardized 8 coefficients from
multiple linear regression are reported) §=—0.353 (age),
B=0.297 (education), §=—-0.188 (hs-CRP), §=-0.261

, f=—0.130 (serum s =0.014
(SDS) ( UA, AR? )

Delirium incidence—Prefrail vs. Nonfrail: OR 6.43
(95% CI1.31-31.64, p=0.022); Frail vs. Nonfrail:
OR 6.31 (95% CI 1.18-33.74, p=0.031)

Nomura et al. [37]

Shami et al. [38] 30-day readmission: OR=1.02 (95% CI: 0.64-1.64)
60-day readmission: OR=1.18 (95% CI: 0.79-1.75)
90-day readmission: OR =1.39 (95% CI: 0.94-2.06)

1-year survival: OR=0.82 (95% CI: 0.53-1.27)

Sprung et al. [39] Not applicable (estimates of change in

cognitive z-score slopes reported)

Sumida et al. [40] Age: OR 1.06 (95% CI 1.00-1.13); MNA-SF: OR 0.73 (95% CI

0.56-0.95); FIM-Physical score: OR 0.94 (95% CI 0.90-0.99)

Tolley et al. [41] Improvement vs. no change: CIRS score OR =1.044 (95% CI
1.016-1.072), Medications OR =1.045 (95% CI 1.007-1.085)
Worsening vs. no change: CIRS score

OR=0.954 (95% CI 0.922-0.988)

Wiegand et al. [42] OR=2.62(95% CI=1.08-6.34) for discharge to acute

geriatric care vs. home in depressed patients

Wilke et al. [43] Regression estimates (8): —1.42 (95% CI: —1.90 to —0.92) decrease
in DRS-R-98 total score per day; +0.93/day improvement in
MMSE for male sex X time (baseline ~ —4.45 points); +0.81/
day improvement in MMSE for prediagnosed dementia X time
(baseline ~ —4.65 points); motor retardation, orientation, and

visuospatial ability were negative predictors of MMSE final scores

Yamamoto et al. [44] Age: OR 1.049 (95% CI 1.024-1.077, p<0.0001); Male gender:
OR 1.671 (95% CI 1.075-2.613, p<0.05); Hypoalbuminemia
(<3.5g/dL): OR 9.755 (95% CI 5.137-20.561, p <0.001); Nil per
o0s: OR 2.708 (95% CI 1.744-4.211, p<0.001); ITG (incomplete

testing group): OR 4.764 (95% CI 2.323-10.275, p <0.001)

Age, education, Charlson Comorbidities
Index (CCI); Source of Cognitive
Impairment Identification (SCI); Charlson
Comorbidities Index (CCI); Modified
Mini-Mental State Examination (3MS).

Age, sex, education years, comorbidities,
and medication numbers. HACs,
Hospital-Associated Complications.
IC, Intrinsic Capacity.

Not applicable (hierarchical regression: age,
gender, educational level, NYHA function
class, LVEF, BMI, haemoglobin, hs-CRP,
eGFR, hypertension, type 2 diabetes,
atrial fibrillation, SDS score, serum UA)

Age, gender, education, and
logistic European System for
Cardiac Operative Risk Evaluation

Demographics, principal diagnosis,
admission from home, functional capacity,
self-reported general health, comorbidities

Age, sex, education, marital status,
education, smoking status, APOE ¢4
genotype, cardiometabolic conditions,
global cognitive z-score.

Factors included in the multiple logistic
regression model: Age, gender, smoking,
AF, BMI, HR, SBP, DBP, Haemoglobin,
In(BNP), In(HbA1c), In(hs-CRP),
In(Creatinine), Uric acid, Sodium,
Potasium, MNA-SF, LVEF, FIM-Physical
score, Anti-dementia medication

Variables included in final backward
stepwise prediction model: cardiac
admission, cognitive impairment, delirium,
CClI score, CIRS score, medication,
SPPB score, HADS anxiety score

Age, gender, study period, nutritional status,
cognitive function (MMSE <17, 18-23,
>24), grip strength (quartiles), frailty status
(frail, pre-frail, robust), comorbidities,
presence of fractures (multiple vs. single)

Final LME model: DRS-R-98
symptoms, demographic variables,
and their temporal interactions

Age, gender, albumin status, nil per
os status, cognitive function
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TABLE 3 | (Continued)

Authors and

publication year OR/RR

Covariates

Zipprich et al. [45]

OR (Backward selection): Age (OR 1.05, 95% CI1.02-1.08),
Cancer (OR 2.47, 95% CI 1.21-5.02), Surgery no/yes (OR 0.35,
95% CI0.18-0.69), ICU no/yes (OR 3.51, 95% CI 1.53-8.07),
ISAR (OR 1.21, 95% CI 1.05-1.40), Chair rising test (OR 1.01,
95% CI1.00-1.01), Polypharmacy > 6 drugs/day (OR 1.99, 95%
CI 1.07-3.70), Electrolyte imbalance no/yes (OR 2.35, 95% CI
1.26-4.37), Urinary catheter no/yes (OR 3.36, 95% CI 1.82-6.19),

Predisposing risk factors, Hospital-
acquired or trigger risk factors.
The fitted Cox proportional
hazards regression revealed
the effects of age,
presence of cancer, surgery, and stay in
the ICU interactions with ward changes.

Fixation/restraints no/yes (OR 2.46, 95% CI 1.28-4.72).

OR (Forward selection): Age (OR 1.04, 95% CI 1.02-1.07), Cancer
(OR 2.53,95% CI 1.25-5.12), ICU no/yes (OR 3.30, 95% CI
1.45-7.50), ISAR (OR 1.20, 95% CI 1.05-1.37), Chair rising test
(OR 1.01, 95% CI 1.00-1.01), Polypharmacy > 6 drugs/day (OR
1.98, 95% CI 1.07-3.66), Electrolyte imbalance no/yes (OR 2.36,
95% CI 1.27-4.40), Urinary catheter no/yes (OR 3.30, 95% CI
1.80-6.05), Fixation/restraints no/yes (OR 2.37, 95% CI 1.25-4.50).
RR: Predisposing factors — Restricted mobility (RR 2.13, 95%
CI 1.37-3.32), Cognitive deficits (RR 1.99, 95% CI 1.22-3.23),
Higher age (RR 1.84, 95% CI 1.15-2.94), Polypharmacy > 6 drugs/
day (RR 1.72, 95% CI 1.07-2.76). Hospital-acquired factors —
Electrolyte imbalance (RR 1.93, 95% CI 1.20-3.09), Urinary
catheter (RR 3.06, 95% CI 1.97-4.74), Fixation/restraints (RR
2.27,95% CI 1.45-3.54), Mechanical ventilation (RR 3.15,
95% CI1.87-5.30), ICU stay (RR 2.79, 95% CI 1.77-4.40).

Note: Not applicable means that the type of information required was not feasible to obtain based on the paper's data. Not reported implies that, based on the paper's

data, these might be calculated, but still, they were not reported.

level, length of hospital stay, lower health status, malnutrition or
dysphagia, frailty or dementia were less frequently reported. These
results suggest that, although older age is a widely recognized fac-
tor, other influential factors may still be underexplored. Further
research is needed to clarify the influence of gender in cognitive
outcomes. A broad, well-balanced sample may be crucial in pro-
viding more robust insights. Along with this, it may be valuable to
explore factors such as dementia, depressive symptoms, and length
of hospital stay in greater depth to better understand their role in
cognitive status among older adults during hospitalization.

Lastly, concerning the long-term effects of cognitive function in
older adults during hospitalization, our scoping review identified
various outcomes. Prolonged hospital stays were often associated
with greater functional decline, increased risk of institutionaliza-
tion, mortality, or rehospitalization after discharge.

In terms of the clinical significance and implications of the
results, the findings from this review may help improve the
outcomes for this population. More specifically, these findings
underscore the need for appropriate cognitive screening and tar-
geted interventions for older patients to mitigate the long-term
negative effects associated with hospital stays [17, 23-25, 31, 33,
37,38, 42].

This review has limitations due to its own nature as a scoping
review. A systematic review with meta-analysis was not feasible
due to the limited research in this area and the heterogeneity of
existing studies. As previously mentioned, the available litera-
ture on the topic is limited, with some research results being
highly specific while others lacking sufficient depth, making it
difficult to achieve definitive conclusions.

First, a major limitation is the widespread use of screening
methods. The vast majority of studies reviewed relied on
different general screening tools (e.g., MMSE, MoCA, FIM-
Cognitive, or Mini-Cog) to evaluate cognitive function, which
may not capture the full extent of cognitive status. Relying
solely on these screening tools, which typically provide only a
general score, may result in oversimplification of the cognitive
assessment. This screening approach can overlook important
details, such as impairment in specific cognitive domains or
error patterns consistent with particular neurodegenerative
diseases. In contrast, a smaller proportion employed com-
prehensive neuropsychological batteries providing a more
in-depth assessment. Moreover, the variability in assessment
tools affects the comparison between studies, challenging
possibilities to draw consistent conclusions. Furthermore, the
frequency of assessment varied widely across studies. Nearly
half of the studies did not specify the timing of assessment
during hospitalization. Some conducted multiple evaluations
at different time points during and after hospitalization, while
others assessed patients only once, either at the beginning of
their hospital stay or post-discharge. This inconsistency in as-
sessment timing further complicates a clear vision in assess-
ment methods.

Second, the length of hospital stays was not clearly specified in
nearly half of the included studies. Additionally, a substantial
number of studies reported only a wide range of median hospital-
ization durations. A clear and consistent report of hospitalization
duration may be key to better understanding cognitive outcomes
in relation to the length of stay. Furthermore, there was a lack
of informant questionnaires, with most studies focusing solely
on assessing the patient, thereby missing valuable insights into
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TABLE 4 | Long-term outcomes.

Authors and
publication year Follow up duration Cognitive domains Effect size
Bertschi et al. [16] Not applicable FIM (Comprehension, Not applicable
Expression, Social interaction,
Problem solving, Memory)
Durlach et al. [17] At hospitalization and three None (no formal Not reported
months after discharge. cognitive testing)
Fernandez-Gonzalo 1 month after ICU discharge Premorbid intelligence Not reported (group

et al. [18]

Foran et al. [19]

Hallgren et al. [20]

Hammami et al. [21]

Hou et al. [22]

Jiménez Mola et al.
[23]

Kamalzadeh et al. [24]

Not applicable (no post-
discharge follow-up;
assessments conducted
during hospitalization,
including inpatient
test-retest)

Up to 25years

Not applicable (no
follow-up after discharge;
data collected during
hospital stay)

Not applicable (cross-
sectional study)

Not applicable (cross-
sectional study)

Not applicable (cross-
sectional study)

quotient (IQ) estimation
Verbal attention and
working memory
Visual attention and
working memory
Learning, short- and long-
term verbal memory
Visual memory
Speed of processing
Speed of processing and

Executive function (Automatic

response inhibition)
Speed of processing and

Executive function (Flexibility)

Executive function
(phonetic verbal fluency)

Global cognition, executive
function (MMSE and FAB)

Verbal, spatial/fluid, memory,
processing speed, and global
cognitive composite score

Global cognition (MMSE)

Global cognition (MMSE
and clinical diagnosis).

Global cognition (classified
as no impairment, mild
impairment, moderate/

severe impairment according
to DSM-V criteria)

Global cognition based on
orientation to time and
place, registration and

short-term recall, language,
concentration, and visual
construction (MMSE) and
memory (Mini-Cog)

comparisons only)

Not applicable

Not reported (only growth
model estimates provided)

Not applicable

Not applicable

Not applicable for long-term

outcome (cross-sectional

study). Effect size reported as
R? in comparative analyses

Not applicable
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TABLE 4 | (Continued)

Authors and
publication year

Follow up duration

Cognitive domains

Effect size

Karnatovskaia et al.
[25]

Kindstedt et al. [26]

Kunicki et al. [27]

Lagarto et al. [28]

Mahanna-Gabrielli
et al. [29]

Mastaleru et al. [30]

3 months follow up

(questionnaires and MoCA-
blind by telephone; Medical
data was abstracted from
the electronic health record)

Not applicable (cross-
sectional study).

After discharge, follow-up
assessments occurred at
1,2,6,12, 18, 24, 30, 36,

48, 60, and 72 months.

Not applicable (no

follow-up after discharge;

data collected during
hospital stay)

Neuropsychological

battery three months after
surgery, at patient's home.

Not applicable (cross-
sectional study)

Global cognition (MoCA-blind)

Global Cognitive
screening (Gottfries' 4-
item cognitive scale).

Global cognition (General
Cognitive Performance
composite score, assessing
memory, language, executive
function, and attention).

Global cognition (MMSE)

Composite score (Memory,
language, speed,
executive function)

Global cognition (MMSE)

PT in ICU predicting 3m HADS-D:
B=-2.08 (95% CI —3.21, —0.96,

p <0.001); Depression predicting
3m HADS-D: 3=1.67 (95% CI
0.62-2.73, p=0.002); Non-invasive
ventilation predicting 3m MoCA-
Blind: £=1.33 (95% CI 0.50-2.17,
p=0.002); In-hospital MoCA-Blind
predicting 3m MoCA-Blind: §=0.52
(95% CI 0.39-0.65, p<0.001)

Not applicable.

Postoperative delirium associated
with a slope of cognitive decline
of 0.14 population SD units/
year, 0.04 faster than the 0.10
SD/year in comparison groups
without surgery or delirium
(40% faster rate of decline).

Not applicable

Not applicable.

Correlation coefficients:
MMSE (r = —0.094), MNA
(r=-0.151), GDS (r=0.093)

Miao et al. [31] Cognitive function Global cognition (Mini-Cog) Not reported
was measured before
discharge and at 1-
month post-discharge.
Mourao et al. [32] Not applicable (no Global cognition, executive Not applicable
follow-up after discharge; function (MMSE and FAB)
data collected after 72h
of hospitalization, and
at hospital discharge)
Mudge et al. [33] Not applicable (cross- Global cognition (4AT) Not applicable
sectional study)
Mutchie et al. [34] Not applicable (cross- Cognitive status (Modified Not applicable
sectional study) Mini-Mental State
Examination 3MS)
Nagae et al. [35] Not applicable Global cognition (MMSE) Not reported
(Continues)
Psychogeriatrics, 2025 19 of 23

85UB017 SUOWILLIOD 8A1TER1D) 3|qeo! dde 8Ly Aq peuIsnob afe sajole YO ‘88N JO SaINI 10} Akeiqi8UIIUQ AB|IA UO (SUONIPUOD-PU-SULIBY WO A8 | 1M ATRIq 1 BU1|UO//StIY) SUORIPUOD pue SWie | 8y} 89S *[9202/70/60] Uo Ariqiauliuo A|IM ‘Yioouke  puepl| JO AiseAIUN UOIEN Aq ZOTOL BASH/TTTT'OT/10p/L00 A3 (1M ARIq 1 BUI|UO//SANY WO} papeojumod ‘9 ‘GZ0Z ‘TOES6LYT



TABLE 4 | (Continued)

Authors and
publication year

Follow up duration

Cognitive domains

Effect size

Niu et al. [36]

Nomura et al. [37]

Shami et al. [38]

Sprung et al. [39]

Sumida et al. [40]

Tolley et al. [41]

Wiegand et al. [42]

Wilke et al. [43]

Not applicable (cross-
sectional study)

1month and 1year
post-surgery

Not applicable (no
cognitive function
follow-up. 30-, 60-, 90-day
readmission and 1-year
post-discharge mortality)

15-month intervals
(median 3.2years after
first hospitalization)

Not applicable (no follow-up
after discharge; data
collected at admission
and discharge)

Not applicable (no
follow-up after discharge;
data collected from
admission and discharge)

Not applicable (no
follow-up, cross-
sectional study)

Not applicable (no follow-up
after discharge; 3 repeated
assessments within one
week during hospital stay)

Visuospatial/executive
function, naming, memory,
attention, language,
abstraction, delayed recall,
and orientation (MoCA)

Composite cognitive Z-
score (global cognition)

Global cognition (Mini-Cog)

Memory, attention/
executive function,
language, and visuospatial
skills (global cognition)

Global cognition
(FIM-Cognitive)

Global cognition
(SMMSE, MoCA)

Global cognition (MMSE)

Orientation, verbal memory,
attention, language and
visuospatial praxis (MMSE)

Not applicable (R? values reported
correspond to variance explained
in cross-sectional regression
models, not to longitudinal effect
sizes over a follow-up period.)

B-coefficient (Baseline to 1 month,
Frail vs. Nonfrail: §=-0.35, 95%
CI-0.69 to —0.0079, p=0.045).
B-coefficient (Baseline to
lyear) $=0.004 (95% CI
-0.3220.33,p=0.979)

1-year survival: OR =0.82
(95% CI: 0.53-1.27)

Annual slope change in cognitive
z-scores—Global cognition:
—0.051 (95% CI: —0.057 to —0.045);
Memory: —0.042 (95% CI: —0.048
to —0.036); Language: —0.028 (95%
CI: —0.034 to —0.022); Visuospatial:
—0.019 (95% CI: —0.023 to —0.014);
Attention/executive: —0.041
(95% CI: —0.048 to —0.035).

£=0.29 (p=0.018) for In(HbA1c);
B=-0.29 (p=0.016) for AF;
B=-0.26 (p=0.034) for
In(hs-CRP); R2=0.377

Continuous model: Improvement
in frailty predicted by cardiac
admission B=-0.319 (95% CI —0.614
to —0.023), CIRS score B=-0.059
(95% CI —0.075 to —0.043), SPPB
score B=-0.046 (95% CI —0.075
to —0.017). Worsening predicted
by cognitive impairment B=0.245
(95% CI 0.075-0.414), delirium
B=0.273 (95% CI 0.082-0.463),
CCI score B=0.034 (95% CI
—0.003-0.072), HADS anxiety score
B=0.022 (95% CI 0.004-0.041)

Not applicable

Regression estimates (3):
MMSE +0.93/day for male
sex X time; MMSE +0.81/day
for prediagnosed dementia X
time; DRS-R-98 -1.42/day

(Continues)
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TABLE 4 | (Continued)

Authors and

publication year Follow up duration

Cognitive domains

Effect size

Yamamoto et al. [44] Not applicable (cross-

sectional study)

Zipprich et al. [45] 6,12, 18, and 36 months.
Longitudinal outcome
measures after 6 months
included the Karnofsky
Performance Score (KPS),
the 3-level EuroQol (EQ)-
5D-3L, and mortality
as well as the IQCODE
for those patients who
were assessed with the
IQCODE at baseline.

Global cognition (STMT-R)

Global cognition (MoCA)

Mortality: CDG vs. NCDG: OR 1.888
(95% CI10.977-3.871, p=0.059);
ITG vs. NCDG: OR 4.764 (95%
CI 2.323-10.275, p<0.001)

Adjusted HR for all-cause
mortality after delirium: 2.2
(95% C1=1.4-3.4); after 2-CAM
state: 1.8 (95% C1=1.2-2.7)

Note: Not applicable means that the type of information required was not feasible to obtain based on the paper's data. Not reported implies that, based on the paper’s

data, these might be calculated, but still, they were not reported.

cognitive status that could be provided by caregivers. Finally,
available studies did not provide enough information to explore
further whether or how in-hospital environmental factors (e.g.,
disruptions, sleep disturbances) or patient-related factors (e.g.,
medication use) contributed to cognitive decline.

In summary, to our knowledge, this is the first scoping review to
investigate cognitive decline in hospitalized older adults, aiming
to provide a clearer understanding of how existing studies have
examined the association of hospitalization with cognitive sta-
tus in this population.

Future research should aim for longitudinal assessments, by
means of evaluating patients at multiple time points (e.g., at hos-
pital admission and after 2weeks, as a minimum), which would
offer a clearer way to monitor cognitive evolution and capture
changes during hospitalization with greater accuracy. Including
a two-week follow-up assessment after routine admission cogni-
tive evaluation may aid in monitoring cognitive status in hospi-
talized older adults. This follow-up should monitor preservation
of cognitive function during hospital stay and also may allow for
timely identification of specific cognitive decline. Additionally,
the establishment of an international, common standardized
assessment protocol is essential to thoroughly address key cog-
nitive domains associated with cognitive decline during hospi-
talization. Incorporating caregiver input is also recommended to
establish a more clear view of patients' cognitive status through-
out their hospital stay. Developing an assessment protocol that
includes proxy information and tests covering cognitive domains
known to decline during hospitalization, as identified in previ-
ous literature, is a critical gap for future research.
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