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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 65 years 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

Although hospital admissions are common throughout life, they 
tend to become more frequent among those aged 65 and over 
[1, 2]. The higher likelihood of chronic diseases and an increased 
rate of complications during hospital stays lead to greater 

complexity in older adult patients, often resulting in longer 
hospitalizations and a more rapid cognitive decline during and 
after a hospital stay [3–5]. Cognitive decline typically refers to a 
measurable deterioration in one or more cognitive domains—
such as attention, memory, or executive function—that exceeds 
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 65 years 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 10 days 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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3 days 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 40.42 days ± 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]. Fernández-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] 

FIGURE 1    |    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).
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TABLE 1    |    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)

Fernández-Gonzalo 
et al. [18]

Spain Prospective observational 
cohort study

N = 156; analysed sample N = 92 
(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 
longitudinal study

N = 828 (40.7% men), mean age 
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 
descriptive study

N = 557 (> 75 years), 74.7% women, 
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. 
[25]

USA Prospective single-center study N = 299 (43.15% women), age range 50–75

Kindstedt et al. [26] Sweden Cross-sectional study N = 188 (63% women), mean age 84.2

Kunicki et al. [27] USA Prospective observational 
cohort study

N = 560 (58% women), mean age 76.7 ± 5.2

Lagarto et al. [28] Portugal Prospective observational study N = 269 (100% men), mean age 81.0 ± 7.9

Mahanna-Gabrielli 
et al. [29]

USA Prospective observational 
cohort study

N = 167, robust: 64 (33.3%); prefrail: 72 (48.1%); 
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-
based study

N = 663 (58.7% women), mean age 76.58 ± 6.56

Miao et al. [31] China Prospective observational 
cohort study

N = 2307 (36.4% women), mean age 64 ± 14. 
Age > 65 years, n (%) 1225 (53.1)

Mourao et al. [32] Brazil Cross-sectional 
observational study

N = 50 (44% women), mean age 65.5 ± 11.7

Mudge et al. [33] Australia Prospective cross-
sectional study

N = 261 (60,65% men), mean age 76 (range 65–98)

Mutchie et al. [34] USA Retrospective cohort study 
(cross-sectional analysis 
of baseline data from an 

observational cohort study)

N = 339 (50.4% women), mean age 81.6

Nagae et al. [35] Japan Prospective observational 
cohort study

N = 296 (57.3% women), mean age 84.7 ± 5.4

Niu et al. [36] China Cross-sectional study N = 192 (37% women), mean age 66.1 ± 10.6

(Continues)
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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 

Authors and 
publication year Country Study design Sample characteristics

Nomura et al. [37] USA Longitudinal 
observational study

N = 133, Non frail (N = 15) age 69.33 
(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 
study. Observational study.

N = 4587 (51% men), No hospitalization 
(N = 2965) Yes hospitalization (1 or More) 

(N = 1622), mean age 74 (range 69–81)

Sumida et al. [40] Japan Longitudinal 
observational study

N = 111 (50% men), median age 77 (range 71–85)

Tolley et al. [41] Australia Prospective, longitudinal, 
observational cohort study

N = 1716 (56.4% women), median 
age 83.4 (range 77.7–88.6)

Wiegand et al. [42] Switzerland Cross-sectional and 
prospective analysis

N = 273 (38.1% men), mean age 79.4 ± 6.5

Wilke et al. [43] Germany Prospective observational 
chart review study

N = 30 (50% women), mean age 
82.3 ± 6.6 (range 66–92)

Yamamoto et al. [44] Japan Cross-sectional 
observational study

N = 885, mean age 78.9. No gender 
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).
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iv
iti

es
 o

f D
ai

ly
 L

iv
in
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st
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m
en

ta
l A

ct
iv

iti
es
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f D

ai
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 L
iv

in
g 
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D

L-
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D
L)
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al

e,
 a
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ci

oe
co

no
m

ic
 q

ue
st

io
nn

ai
re

s

M
M

SE
 <

 26
/3

0 
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 M
in

i-C
og

 
<

 3,
 fo

llo
w

ed
 b

y 
cl

in
ic

al
 

ev
al

ua
tio

n 
us

in
g 

D
SM

-5
 

cr
ite

ri
a 

fo
r d

em
en

tia
/m

aj
or

 
ne

ur
oc

og
ni

tiv
e 

di
so

rd
er

.

D
ur

in
g 

ho
sp

ita
l a

dm
is

si
on

 (f
ro

m
 

O
ct

ob
er

 2
01

7—
M

ar
ch

 2
01

8)
D

em
en

tia
: 2

2%
.

K
ar

na
to

vs
ka

ia
 e

t a
l. 
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M
on

tr
ea

l C
og

ni
tiv

e 
A

ss
es

sm
en

t-B
lin

d 
(M

oC
A

-b
lin

d)
; H

os
pi

ta
l 

A
nx

ie
ty

 a
nd

 D
ep

re
ss

io
n 

Sc
al

e 
(H

A
D

S-
A

 a
nd

 H
A

D
S-

D
); 

Im
pa

ct
 

of
 E

ve
nt

s S
ca

le
-R

ev
is

ed
 (I

E
S-

R)

M
oC

A
-b

lin
d:

 <
 18

; 
H

A
D

S-
A

/H
A

D
S-

D
: ≥

 8;
 

IE
S-

R
 su

bs
co

re
: ≥

 1.
6
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6 h
 a

ft
er
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U

 d
is

ch
ar

ge
, 

w
hi

le
 st

ill
 h

os
pi

ta
liz

ed
M

oC
A

-b
lin

d 
<

 18
: 5

8%
; 

H
A

D
S-

D
 ≥

 8:
 3

7%
; 

H
A

D
S-

A
 ≥

 8:
 4

5%
; I

E
S-

R
 

su
bs

co
re

 ≥
 1.

6:
 3

9%
; 

C
og

ni
tiv

e 
im

pa
ir

m
en

t 
at

 3
 m

on
th

s: 
28

%

K
in

ds
te

dt
 e

t a
l. 

[2
6]

A
ss

es
sm

en
t T

oo
l f

or
 H

os
pi

ta
l A

dm
is

si
on

s R
el

at
ed
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M
ed

ic
at

io
ns

 1
0 

(A
T-

H
A

R
M

10
 to

 c
la

ss
if

y 
po

ss
ib

ly
 m

ed
ic

at
io

n-


re
la

te
d 
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m

is
si

on
s (

M
R

A
s))

; 4
-it

em
 v

er
si

on
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f t
he

 G
ot

tf
ri

es
' 
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gn

iti
ve

 sc
al

e 
fo

r c
og

ni
tiv

e 
sc

re
en

in
g

N
o 

m
or

e 
th

an
 o

ne
 n

eg
at

iv
e 

an
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er
 o

n 
th

e 
4-

ite
m

 G
ot

tf
ri

es
' 

sc
al

e 
to

 in
di

ca
te

 c
og

ni
tiv

e 
im

pa
ir

m
en

t (
se

ns
iti

vi
ty

 9
7.

8%
, 

sp
ec

ifi
ci

ty
 9

2.
5%

). 
In

 a
na

ly
si

s,
 

lo
w

es
t p

os
si

bl
e 

sc
or

e 
(0

/4
 

co
rr

ec
t) 

w
as

 c
om

pa
re

d 
ag

ai
ns

t 
al

l o
th

er
 sc

or
es

 c
om

bi
ne

d.

D
ur

in
g 

w
ar

d 
st

ay
36

%
 o

f h
os

pi
ta

l 
ad

m
is

si
on

s c
la

ss
ifi

ed
 

as
 p

os
si

bl
y 

m
ed

ic
at

io
n-


re

la
te

d.
 D

is
tr

ib
ut

io
n 

of
 M

R
A

s b
y 

co
gn

iti
ve

 
te

st
 sc

or
e:

 0
/4

 =
 15

%
, 

1/
4 =

 32
%

, 2
/4

 =
 47

%
, 

3/
4 =

 42
%

, 4
/4

 =
 34

%
.

K
un

ic
ki

 e
t a

l. 
[2

7]
Sc

re
en

in
g 

fo
r d

em
en

tia
 in

cl
ud

ed
 m

ed
ic

al
 re

co
rd

 re
vi

ew
, p

at
ie

nt
 

re
po

rt
, M

od
ifi

ed
 M

in
i-M

en
ta

l S
ta

te
 (3

M
S)

. C
om

pr
eh

en
si

ve
 

ba
tt

er
y 

of
 1

1 
ne

ur
op

sy
ch

ol
og

ic
al

 te
st

s w
as

 a
ss

es
se

d 
pr

eo
pe

ra
tiv

el
y 

an
d 

ac
ro

ss
 m

ul
tip

le
 p

oi
nt

s p
os

to
pe

ra
tiv

el
y 

to
 

72
 m

on
th

s o
f f

ol
lo

w
-u

p 
(in

cl
ud

in
g 

te
st

s o
f a

tt
en

tio
n,

 m
em

or
y,

 
la

ng
ua

ge
, a

nd
 e

xe
cu

tiv
e 

fu
nc

tio
n)

. D
el

ir
iu

m
 w

as
 a

ss
es

se
d 

da
ily

 d
ur

in
g 

ho
sp

ita
liz

at
io

n 
us

in
g 

th
e 

C
on

fu
si

on
 A

ss
es

sm
en

t 
M

et
ho

d 
(C

A
M

). 
C

ha
rl

so
n 

co
m

or
bi

di
ty

 sc
al

e 
sc

or
e,

 su
rg

er
y 

ty
pe

 
(o

rt
ho

pa
ed

ic
, v

as
cu

la
r, 

or
 g

as
tr

oi
nt

es
tin

al
), 

an
d 

im
pa

ir
m

en
ts

 in
 

ba
si

c 
an

d 
in

st
ru

m
en

ta
l a

ct
iv

iti
es

 o
f d

ai
ly

 li
vi

ng
 (I

A
D

Ls
).
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er
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 D
ep
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n 
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e 
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D
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te
d 
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fo

rm
an

t Q
ue

st
io

nn
ai

re
 o

n 
C

og
ni

tiv
e 

D
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lin
e 

in
 

th
e 

El
de
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y 

(I
Q

C
O

D
E)

N
o 

cu
t-o

ff 
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r i
m

pa
ir

m
en

t; 
G

C
P 

an
al
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ed

 a
s a

 c
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tin
uo

us
 

sc
or

e,
 sc

al
ed

 w
ith

 a
 m

ea
n 

of
 5

0 
(S

D
 1

0)
 b
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ed

 o
n 

a 
na

tio
na

lly
 

re
pr

es
en

ta
tiv

e 
sa

m
pl

e 
of

 a
du

lts
 

≥
 70

 ye
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 c

or
re
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ed

 fo
r 

re
te

st
 e

ffe
ct

s u
si

ng
 n
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ic

al
 

co
m
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so
n 

sa
m

pl
e.

 D
el

ir
iu

m
 

cl
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si
fic

at
io

n 
if 

ei
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er
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A
M

 o
r 

m
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al

 re
co
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 c
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a 

w
er

e 
m
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 o

n 
an

y 
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l d
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.
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se
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e 
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se

ss
m

en
t a
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ed
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al
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re
en

in
g 

w
er

e 
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te
d 

w
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0 d
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s 
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 su
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er
y 
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 9
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s; 
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R
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12
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 d
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, f
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w
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p 
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se
ss

m
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re
d 
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 1
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, 1
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0,
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s.
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pe

ra
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A
ut

ho
rs

 a
nd

 
pu

bl
ic

at
io

n 
ye

ar
A

ss
es

sm
en

t i
n

st
ru

m
en

t(
s)

C
ut

-o
ff

 u
se

d
A

ss
es

sm
en

t t
im

e 
po

in
t

R
ep

or
te

d 
pr

ev
al

en
ce

La
ga

rt
o 

et
 a

l. 
[2

8]
Le

ve
l o

f a
ro

us
al

: R
ic

hm
on

d 
A

gi
ta

tio
n 

an
d 

Se
da

tio
n 

Sc
al

e 
(R

A
SS

). 
D

el
ir

iu
m

 a
ss

es
sm

en
t: 

C
on

fu
si

on
 A

ss
es

sm
en

t M
et

ho
d 

(C
A

M
) a

nd
 D

SM
-5

 c
ri

te
ri

a.
 C

og
ni

tiv
e 

as
se

ss
m

en
t: 

M
in

i-
M

en
ta

l S
ta

te
 E

xa
m

in
at

io
n 

(M
M

SE
). 

D
em

en
tia

 a
ss

es
sm

en
t: 

In
fo

rm
an

t Q
ue

st
io

nn
ai

re
 o

n 
C

og
ni

tiv
e 

D
ec

lin
e 

in
 th

e 
El

de
rl

y 
(I

Q
C

O
D

E-
SF

). 
D

em
en

tia
 se

ve
ri

ty
: G

lo
ba

l D
et

er
io

ra
tio

n 
Sc

al
e.

 
So

ci
od

em
og

ra
ph

ic
 d

at
a 

an
d 

co
m

or
bi

di
tie

s: 
C

ol
le

ct
ed

 fr
om

 
cl

in
ic

al
 fi

le
s,

 in
cl

ud
in

g 
th

e 
C

ha
rl

so
n 

C
o-

M
or

bi
di

ty
 sc

al
e 

an
d 

Ba
rt

he
l I

nd
ex

IQ
C

O
D

E-
SF

 sc
or

e 
≥

 3.
9 

fo
r d

em
en

tia
; R

A
SS

 ≤
 −

3 
co

ns
id

er
ed

 to
o 

se
da

te
d 

fo
r 

co
gn

iti
ve

 a
ss

es
sm

en
t; 

po
si

tiv
e 

C
A

M
 sc

re
en

in
g 

co
nf

ir
m

ed
 w

ith
 

D
SM

-5
 c

ri
te

ri
a 

fo
r d

el
ir

iu
m

.

W
ith

in
 th

e 
fir

st
 7

2 h
 o

f a
dm

is
si

on
 

an
d 

ev
er

y 
ot

he
r d

ay
 u

nt
il 

di
sc

ha
rg

e
Ba

se
lin

e 
de

lir
iu

m
 

pr
ev

al
en

ce
 1

5.
4%

; 
cu

m
ul

at
iv

e 
pr

ev
al

en
ce

 
23

.4
%

 (4
0.

8%
 in

 p
at

ie
nt

s 
w

ith
 d

em
en

tia
 v

s.
 1

2%
 

w
ith

ou
t d

em
en

tia
)

M
ah

an
na

-G
ab

ri
el

li 
et

 a
l. 
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9]

Pr
eo

pe
ra

tiv
e 

fr
ai

lty
 w

as
 d

et
er

m
in

ed
 u

si
ng

 th
e 

FR
A

IL
 sc

al
e,

 
a 

si
m

pl
e 

qu
es

tio
nn

ai
re

 th
at

 c
at

eg
or

is
es

 p
at

ie
nt

s a
s r

ob
us

t, 
pr

ef
ra

il,
 o

r f
ra

il.
 D

el
ir

iu
m

 w
as

 a
ss

es
se

d 
w

ith
 th

e 
C

on
fu

si
on

 
A

ss
es

sm
en

t M
et

ho
d 

fo
r t

he
 in

te
ns

iv
e 

ca
re

 u
ni

t (
C

A
M

-I
C

U
). 

N
eu

ro
ps

yc
ho

lo
gi

ca
l b

at
te

ry
 (C

al
ifo

rn
ia

 V
er

ba
l L

ea
rn

in
g 

Te
st

 II
 

an
d 

U
ni

fo
rm

 D
at

as
et

 B
at

te
ry

 (U
D

S)
:T

ra
il 

M
ak

in
g 

Te
st

, s
ub

te
st

s 
fr

om
 th

e 
W

ec
hs

le
r A

du
lt 

In
te

lli
ge

nc
e 

Sc
al

e,
 L

og
ic

al
 M

em
or

y 
St

or
y 

A
, I

m
m

ed
ia

te
 a

nd
 D

el
ay

ed
 R

ec
al

l, 
A

ni
m

al
 a

nd
 V

eg
et

ab
le

 
ve

rb
al

 fl
ue

nc
y,

 B
os

to
n 

N
am

in
g 

Te
st

, a
nd

 th
e 

M
in

i-M
en

ta
l S

ta
tu

s 
E

xa
m

in
at

io
n)

C
A

M
-I

C
U

 c
ri

te
ri

a 
fo

r d
el

ir
iu

m
 

(p
os

iti
ve

 if
 c

ri
te

ri
a 

I a
nd

 II
 

pl
us

 e
ith

er
 II

I o
r I

V
 m

et
); 

PO
C

D
 d

ef
in

ed
 a

s ≥
 1 

SD
 

de
cl

in
e 

in
 c

og
ni

tiv
e 

sc
or

e 
fr

om
 b

as
el

in
e 

to
 3

 m
on

th
s.

D
el

ir
iu

m
 w

as
 a

ss
es

se
d 

(C
A

M
-I

C
U

) 
tw

ic
e 

da
ily

, s
ta

rt
in

g 
in

 th
e 

re
co

ve
ry

 
ro

om
 u

nt
il 

ho
sp

ita
l d

is
ch

ar
ge

.
N

eu
ro

ps
yc

ho
lo

gi
ca

l b
at

te
ry

 
pe

rf
or

m
ed

 p
re

op
er

at
iv

el
y 

an
d 

at
 3

 m
on

th
s a

ft
er

w
ar

d.

Po
st

op
er

at
iv

e 
co

gn
iti

ve
 

dy
sf

un
ct

io
n 

(P
O

C
D

): 
12

.3
%

; d
el

ir
iu

m
: 2

2.
1%

.

M
as

ta
le

ru
 e

t a
l. 

[3
0]

C
og

ni
tiv

e 
st

at
us

 w
as

 a
ss

es
se

d 
us

in
g 

th
e 

M
in

i-M
en

ta
l S

ta
te

 
E

xa
m

in
at

io
n 

(M
M

SE
), 

th
e 

de
gr

ee
 o

f d
ep

en
de

nc
e/

in
de

pe
nd

en
ce

 
in

 A
D

L 
an

d 
IA

D
L,

 d
ep

re
ss

io
n 
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se

ss
ed

 u
si

ng
 th

e 
15

-it
em

 
G

er
ia

tr
ic

 D
ep

re
ss

io
n 

Sc
al

e 
(G

D
S)

, n
ut

ri
tio

na
l s

ta
tu

s u
si

ng
 

th
e 

M
in

i N
ut

ri
tio

na
l A

ss
es

sm
en

t (
M

N
A

). 
Fr

ai
lty

 st
at

us
 w

as
 

de
te

rm
in

ed
 u

si
ng

 th
e 

Fr
ie

d 
cr

ite
ri

a.
 T

he
 p

at
ie

nt
s w

er
e 

as
se

ss
ed

 
fo

r t
he

 p
re

se
nc

e 
of

 th
e 

fo
llo

w
in

g 
cr

ite
ri

a:
 w

ea
kn

es
s,

 w
ei

gh
t 

lo
ss

, d
ec

re
as

ed
 m

us
cl

e 
st

re
ng

th
, d

ec
re

as
ed

 p
hy

si
ca

l a
ct

iv
ity

, 
de

cr
ea

se
d 

w
al

ki
ng

 sp
ee

d

Fr
ie

d 
cr

ite
ri

a:
 0

 c
ri

te
ri

a =
 n

on
-

fr
ai

l, 
1–

2 
cr

ite
ri

a =
 p

re
-

fr
ai

l, 
≥

 3 
cr

ite
ri

a =
 fr

ai
l.

D
ur

in
g 

ho
sp

ita
l a

dm
is

si
on

, b
as

ed
 

on
 re

tr
os

pe
ct

iv
e 

re
vi

ew
 o

f m
ed

ic
al

 
re

co
rd

s f
ro

m
 a

 1
3-

m
on

th
 p

er
io

d.

M
od

er
at

e 
co

gn
iti

ve
 

dy
sf

un
ct

io
n:

 2
3.

3%
Fr

ai
lty

: 7
3%

M
od

er
at

e 
de

pr
es

si
on

: 
45

.1
%

 In
de

pe
nd

en
t 

in
 A

D
Ls

: 6
4.

2%
 

M
od

er
at

el
y 

de
pe

nd
en

t 
in

 IA
D

Ls
: 4

9.
8%

M
ia

o 
et

 a
l. 

[3
1]

Th
e 

M
in

i-C
og

 te
st

 (t
w

o 
co

m
po

ne
nt

s t
ha

t i
nc

lu
de

 a
 th

re
e-

ite
m

 
re

ca
ll 

an
d 

a 
cl

oc
k 

dr
aw

in
g)

D
ep

re
ss

iv
e 

sy
m

pt
om

s w
er

e 
ev

al
ua

te
d 

us
in

g 
th

e 
Pa

tie
nt

 H
ea

lth
 

Q
ue

st
io

nn
ai

re
-2

 (P
H

Q
-2

). 
Q

ua
lit

y 
of

 li
fe

 st
at

us
 w

as
 m

ea
su

re
d 

us
in

g 
th

e 
K

an
sa

s C
ity

 C
ar

di
om

yo
pa

th
y 

Q
ue

st
io

nn
ai

re
-1

2 
(K

C
C

Q
-1

2)

M
in

i-C
og

 ≤
 2 

fo
r 

co
gn

iti
ve

 im
pa

ir
m

en
t

D
at

a 
w

er
e 

co
lle

ct
ed

 d
ur

in
g 

th
e 

in
de

x 
ho

sp
ita

liz
at

io
n 

an
d 

fo
llo

w
ed

 u
p 

at
 1

, 
6,

 a
nd

 1
2 m

on
th

s p
os

t-d
is

ch
ar

ge
.

N
or

m
al

 c
og

ni
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 d
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 c
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ra
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ra
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 m
ild

 
dy

sp
ha

gi
a,

 1
0–

14
 =

 m
od

er
at

e 
dy

sp
ha

gi
a,

 0
–9

 =
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l d
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 d
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t d
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 d
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 d
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f c
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at
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 C
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r c
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 d
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.
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 p
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 C
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 c
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l c
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 C
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at
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) b
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 c
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D
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 o
f 0

–9
,1

0–
26

, 
an

d 
27

–3
0 

w
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r p
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 o
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w
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s o
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 o
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 o
f p
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r p
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ro
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 d
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ic

, 
m

ed
ic

al
, n

ut
ri

tio
na

l, 
fu

nc
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ra
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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; 
OR = 1.27 (95% CI 1.03–1.57) for social interaction

Not reported

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 ≥ 75 years (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% CI 1.26–12.91)
Charlson > 5 (OR 2.46; 95% CI 1.10–5.52)

Multivariate logistic regression 
model including listed predictors.

Fernández-Gonzalo 
et al. [18]

Age (OR 1.05; 95% CI 1.00–1.01)
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)

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

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.

Not reported (diagnostic 
accuracy analysis only)

Hallgren et al. [20] Not reported (latent growth curve models 
used; no OR/RR calculated)

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.

Hammami et al. [21] 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).

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

CRP, albumin, confusion.

Hou et al. [22] Age: OR 1.091 (95% CI 1.072–1.110); 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)

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

hypercholesterolemia.

Jiménez Mola et al. 
[23]

Not applicable (no OR/RR reported) Not applicable (no multivariable 
model reported)

Kamalzadeh et al. [24] Gender (OR 1.98); Age ≥ 71 years (OR 1.96); History of 
unemployment (OR 1.79); Number of children ≥ 4 (OR 2.53).

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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Authors and 
publication year OR/RR Covariates

Karnatovskaia et al. 
[25]

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).

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.

Kindstedt et al. [26] 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—0 positive answers vs. 
1–4 positive answers: OR 0.31 (95% CI 0.10–0.93; p = 0.037).

Gottfries' 4-item test score (0 
positive answers), Cohabitant 

status, home health care

Kunicki et al. [27] Not applicable (cognitive trajectories modelled as adjusted 
mean differences in GCP over time by delirium status)

Age, sex, race, preoperative IQCODE 
score, any IADL impairment at baseline, 

Geriatric Depression Scale score, Charlson 
Comorbidity Index score, surgery type

Lagarto et al. [28] 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).

Dementia diagnosis; age; use of 
benzodiazepines, antipsychotics, 

antidepressants; dementia severity 
(GDS); comorbidity burden

Mahanna-Gabrielli 
et al. [29]

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).

Age, sex, education, surgical 
duration, surgical type,

American Society of Anesthesiologists 
physical status, frail or prefrail, 
robust, baseline cognitive score

Mastaleru et al. [30] 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)

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

Miao et al. [31] 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.

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, β-blockers, 

aldosterone receptor antagonists).

Mourao et al. [32] Not reported Cognitive function (MMSE, FAB), 
neurological function (NIHSS ASPECTS), 

dysphagia severity (GUSS, FOIS)

Mudge et al. [33] Not applicable 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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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]).

Age, education, Charlson Comorbidities 
Index (CCI); Source of Cognitive 

Impairment Identification (SCI); Charlson 
Comorbidities Index (CCI); Modified 

Mini-Mental State Examination (3MS).

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)

Age, sex, education years, comorbidities, 
and medication numbers. HACs, 

Hospital-Associated Complications.
IC, Intrinsic Capacity.

Niu et al. [36] Not applicable (standardized β coefficients from 
multiple linear regression are reported) β = −0.353 (age), 

β = 0.297 (education), β = −0.188 (hs-CRP), β = −0.261 
(SDS), β = −0.130 (serum UA, ΔR2 = 0.014)

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)

Nomura et al. [37] Delirium incidence—Prefrail vs. Nonfrail: OR 6.43 
(95% CI 1.31–31.64, p = 0.022); Frail vs. Nonfrail: 

OR 6.31 (95% CI 1.18–33.74, p = 0.031)

Age, gender, education, and 
logistic European System for

Cardiac Operative Risk Evaluation

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)

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

Sprung et al. [39] Not applicable (estimates of change in 
cognitive z-score slopes reported)

Age, sex, education, marital status, 
education, smoking status, APOE ε4 

genotype, cardiometabolic conditions, 
global cognitive z-score.

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)

Factors included in the multiple logistic 
regression model: Age, gender, smoking, 
AF, BMI, HR, SBP, DBP, Haemoglobin, 

ln(BNP), ln(HbA1c), ln(hs-CRP), 
ln(Creatinine), Uric acid, Sodium, 

Potasium, MNA-SF, LVEF, FIM-Physical 
score, Anti-dementia medication

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)

Variables included in final backward 
stepwise prediction model: cardiac 

admission, cognitive impairment, delirium, 
CCI score, CIRS score, medication, 

SPPB score, HADS anxiety score

Wiegand et al. [42] OR = 2.62 (95% CI = 1.08–6.34) for discharge to acute 
geriatric care vs. home in depressed patients

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)

Wilke et al. [43] Regression estimates (β): −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 × time (baseline ≈ −4.45 points); +0.81/

day improvement in MMSE for prediagnosed dementia × time 
(baseline ≈ −4.65 points); motor retardation, orientation, and 

visuospatial ability were negative predictors of MMSE final scores

Final LME model: DRS-R-98 
symptoms, demographic variables, 

and their temporal interactions

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 

(≤ 3.5 g/dL): OR 9.755 (95% CI 5.137–20.561, p < 0.001); Nil per 
os: 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, gender, albumin status, nil per 
os status, cognitive function

(Continues)
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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 

Authors and 
publication year OR/RR Covariates

Zipprich et al. [45] OR (Backward selection): Age (OR 1.05, 95% CI 1.02–1.08), 
Cancer (OR 2.47, 95% CI 1.21–5.02), Surgery no/yes (OR 0.35, 
95% CI 0.18–0.69), 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% CI 1.00–1.01), 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), 
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% CI 1.87–5.30), ICU stay (RR 2.79, 95% CI 1.77–4.40).

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.

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.
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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, 
Expression, Social interaction, 

Problem solving, Memory)

Not applicable

Durlach et al. [17] At hospitalization and three 
months after discharge.

None (no formal 
cognitive testing)

Not reported

Fernández-Gonzalo 
et al. [18]

1 month after ICU discharge Premorbid intelligence 
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)

Not reported (group 
comparisons only)

Foran et al. [19] Not applicable (no post-
discharge follow-up; 

assessments conducted 
during hospitalization, 

including inpatient 
test–retest)

Global cognition, executive 
function (MMSE and FAB)

Not applicable

Hallgren et al. [20] Up to 25 years Verbal, spatial/fluid, memory, 
processing speed, and global 

cognitive composite score

Not reported (only growth 
model estimates provided)

Hammami et al. [21] Not applicable (no 
follow-up after discharge; 

data collected during 
hospital stay)

Global cognition (MMSE) Not applicable

Hou et al. [22] Not applicable (cross-
sectional study)

Global cognition (MMSE 
and clinical diagnosis).

Not applicable

Jiménez Mola et al. 
[23]

Not applicable (cross-
sectional study)

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

severe impairment according 
to DSM-V criteria)

Not applicable for long-term 
outcome (cross-sectional 

study). Effect size reported as 
R2 in comparative analyses

Kamalzadeh et al. [24] Not applicable (cross-
sectional study)

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

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

memory (Mini-Cog)

Not applicable

(Continues)
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Authors and 
publication year Follow up duration Cognitive domains Effect size

Karnatovskaia et al. 
[25]

3 months follow up 
(questionnaires and MoCA-
blind by telephone; Medical 

data was abstracted from 
the electronic health record)

Global cognition (MoCA-blind) PT in ICU predicting 3 m HADS-D: 
β = −2.08 (95% CI −3.21, −0.96, 

p < 0.001); Depression predicting 
3 m HADS-D: β = 1.67 (95% CI 

0.62–2.73, p = 0.002); Non-invasive 
ventilation predicting 3 m MoCA-
Blind: β = 1.33 (95% CI 0.50–2.17, 

p = 0.002); In-hospital MoCA-Blind 
predicting 3 m MoCA-Blind: β = 0.52 

(95% CI 0.39–0.65, p < 0.001)

Kindstedt et al. [26] Not applicable (cross-
sectional study).

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

Not applicable.

Kunicki et al. [27] After discharge, follow-up 
assessments occurred at 
1, 2, 6, 12, 18, 24, 30, 36, 
48, 60, and 72 months.

Global cognition (General 
Cognitive Performance 

composite score, assessing 
memory, language, executive 

function, and attention).

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).

Lagarto et al. [28] Not applicable (no 
follow-up after discharge; 

data collected during 
hospital stay)

Global cognition (MMSE) Not applicable

Mahanna-Gabrielli 
et al. [29]

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

Composite score (Memory, 
language, speed, 

executive function)

Not applicable.

Mastaleru et al. [30] Not applicable (cross-
sectional study)

Global cognition (MMSE) Correlation coefficients: 
MMSE (r = −0.094), MNA 

(r = −0.151), GDS (r = 0.093)

Miao et al. [31] Cognitive function 
was measured before 

discharge and at 1-
month post-discharge.

Global cognition (Mini-Cog) Not reported

Mourao et al. [32] Not applicable (no 
follow-up after discharge; 
data collected after 72 h 
of hospitalization, and 
at hospital discharge)

Global cognition, executive 
function (MMSE and FAB)

Not applicable

Mudge et al. [33] Not applicable (cross-
sectional study)

Global cognition (4AT) Not applicable

Mutchie et al. [34] Not applicable (cross-
sectional study)

Cognitive status (Modified 
Mini-Mental State 
Examination 3MS)

Not applicable

Nagae et al. [35] Not applicable Global cognition (MMSE) Not reported

(Continues)
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Authors and 
publication year Follow up duration Cognitive domains Effect size

Niu et al. [36] Not applicable (cross-
sectional study)

Visuospatial/executive 
function, naming, memory, 

attention, language, 
abstraction, delayed recall, 

and orientation (MoCA)

Not applicable (R2 values reported 
correspond to variance explained 

in cross-sectional regression 
models, not to longitudinal effect 

sizes over a follow-up period.)

Nomura et al. [37] 1 month and 1 year 
post-surgery

Composite cognitive Z-
score (global cognition)

β-coefficient (Baseline to 1 month, 
Frail vs. Nonfrail: β = −0.35, 95% 
CI –0.69 to −0.0079, p = 0.045).

β-coefficient (Baseline to 
1 year) β = 0.004 (95% CI 
–0.32 a 0.33, p = 0.979)

Shami et al. [38] Not applicable (no 
cognitive function 

follow-up. 30-, 60-, 90-day 
readmission and 1-year 

post-discharge mortality)

Global cognition (Mini-Cog) 1-year survival: OR = 0.82 
(95% CI: 0.53–1.27)

Sprung et al. [39] 15-month intervals 
(median 3.2 years after 

first hospitalization)

Memory, attention/
executive function, 

language, and visuospatial 
skills (global cognition)

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).

Sumida et al. [40] Not applicable (no follow-up 
after discharge; data 

collected at admission 
and discharge)

Global cognition 
(FIM-Cognitive)

β = 0.29 (p = 0.018) for ln(HbA1c); 
β = −0.29 (p = 0.016) for AF; 

β = −0.26 (p = 0.034) for 
ln(hs-CRP); R2 = 0.377

Tolley et al. [41] Not applicable (no 
follow-up after discharge; 

data collected from 
admission and discharge)

Global cognition 
(sMMSE, MoCA)

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)

Wiegand et al. [42] Not applicable (no 
follow-up, cross-
sectional study)

Global cognition (MMSE) Not applicable

Wilke et al. [43] Not applicable (no follow-up 
after discharge; 3 repeated 

assessments within one 
week during hospital stay)

Orientation, verbal memory, 
attention, language and 

visuospatial praxis (MMSE)

Regression estimates (β): 
MMSE +0.93/day for male 

sex × time; MMSE +0.81/day 
for prediagnosed dementia × 

time; DRS-R-98 –1.42/day

(Continues)
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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 2 weeks, 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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