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Abstract

Background Dysphagia is a geriatric syndrome often unrecognized or underestimated, and there is a lack of studies in a
heterogeneous population in intermediate care (IC) services. This study aims to describe the prevalence of dysphagia and its
association with geriatric syndromes in older patients in IC.

Methods Prospective cohort study of patients 70 years and older admitted to an IC unit. At admission, the severity of the
clinical conditions, comorbidity, delirium, frailty, sarcopenia, nutritional status, and medications were assessed. Each patient
was evaluated with the 3-OZ test, and dysphagia was confirmed by a speech therapy consultation. Two multivariable logistic
regression models were used to evaluate the association of dysphagia at admission with geriatric syndromes (model 1), along
with the severity of illness and admission diagnosis (model 2).

Results A total of 455 patients were included. The prevalence of dysphagia was 10% and there was a high prevalence of
mild-moderate dysphagia in patients with cognitive impairment and moderate risk of malnutrition. In the univariate analysis,
an association was found between dysphagia and sarcopenia, malnutrition, and use of antipsychotics. In Model 1, higher
odds of dysphagia were associated with the severity of comorbidity (Odds Ratio 6.49, 95% Confidence Interval: 2.02—
20.78), and cognitive impairment (OR 0.91, 95% CI: 0.88—10.62); in Model 2, the severity of clinical conditions-NEWS2
(OR 1.61, 95% CI: 1.23-2.13) was associated with dysphagia, besides the severity of comorbidity and cognitive impairment.
In a subset of 300 patients, delirium was also associated with dysphagia.

Conclusions The study provides novel information on dysphagia prevalence in patients admitted to an IC unit and its associ-
ation with geriatric syndromes. Additional research is needed to further define the relationship between geriatric syndromes
and dysphagia, and to adequately standardize speech therapist treatments.
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older adults, and the projected ageing of the population
makes it an emerging threat for this demographic. The over-
all prevalence of dysphagia in older persons in the com-
munity is about 27% [2]. In the population aged 70 years
or older, the prevalence ranges between 27% and 91%,
according to the clinical settings, with higher rates observed
in acute hospital wards and nursing homes [3]. Despite this
high prevalence, dysphagia is not systematically screened
for or properly managed in clinical setting, and no research
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has been conducted in intermediate care (IC) units. IC
includes transitional care, that support the needs of older
adults, particularly those with chronic disease and frailty,
during care transitions and between different settings to
enhance recovery, promote ability, optimize management
and prevent adverse outcomes including functional decline
[4].

Dysphagia is recognized as a major geriatric syndrome
[5]. The association between dysphagia and other geriatric
syndromes is crucial, as these syndromes often overlap and
act synergically [6]. The prevalence of impaired nutritional
status (including malnutrition risk, and sarcopenia) among
older patients with dysphagia, whether associated with
either chronic or acute conditions, is high [3, 7]. Frailty
is a highly prevalent syndrome in the older patients and is
increasingly considered a significant public issue. Among
age-related diseases, sarcopenia and dysphagia are two
common syndromes in frail older individuals, which can
coexist and lead to worse outcomes [8]. In addition to these
associations, cognitive impairment also increases the risk of
dysphagia. Dysphagia occurs in up to 86% of individuals
with advanced dementia; [9] those with cognitive impair-
ment are at a higher risk of developing delirium, and the
occurrence of delirium may lead to the onset of dysphagia
or worsen a pre-existing diagnosis [10]. However, few stud-
ies in acute geriatric and rehabilitation wards have inves-
tigated the association between delirium and dysphagia
[9, 11]. Finally, a limited number of studies in acute hos-
pital settings, show contrasting evidence of the association
between dysphagia and polypharmacy, as well as exposure
to specific medications (i.e., benzodiazepines, antipsychot-
ics, opioids) [12—15].

The scarcity of studies investigating the association
between dysphagia and other geriatric syndromes in older
persons underscores the need for further research, particu-
larly in understudied settings such as IC services. The aims
of'this study are to report the prevalence of dysphagia among
older patients admitted to an IC service, and to investigate
its association with geriatric syndromes, including cognitive
impairment, delirium, frailty, sarcopenia, malnutrition, and
polypharmacy.

Methods

This is a prospective cohort study of patients 70 years and
older admitted between January 2023 and December 2023 to
a 78-bed IC unit of the Azienda Speciale Cremona Solidale
(Italy). Patients can be admitted to the IC unit either from
an acute hospital ward or from the emergency department
to facilitate an early supported discharge from the hospital
(“step-down”) or from home, to substitute for an episode of
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inpatient care (“step-up” or admission avoidance pathway)
[16]. The study was approved by the ethics committee of the
ATS Valpadana, and informed consent was obtained by the
patient or by a suitable proxy. Patients were excluded if they
had a tracheostomy, were in coma, had severe acquired brain
injuries, died, were transferred to an acute hospital during
the IC stay, or refused consent to participate in the study.
The study was performed in accordance with the principles
of the Declaration of Helsinki and reported conforming to
the Strengthening the Reporting of Observational Studies in
Epidemiology Statement [17].

Data collection and assessment of geriatric
syndromes

The data collected at admission included: demographic
(age, sex), admission diagnosis, severity of clinical condi-
tions (National Early Warning Score 2, NEWS2), comor-
bidity (Cumulative Illness Rating Scale, CIRS), delirium
(4AT), frailty (Clinical Frailty Scale, CFS), probable sarco-
penia (Hand grip), nutritional status (Malnutrition Univer-
sal Screening Tool, MUST), number of medications and the
medications active on the central nervous system including
antipsychotics, benzodiazepines, and opioids.

The NEWS2 score includes respiratory rate, oxygen
saturation, need for oxygen therapy, heart rate, blood pres-
sure, level of consciousness/confusion and temperature.
The score ranges from 0 to 21 with a score of 0 indicating
monitoring every 12 h and a score>7 requiring continuous
monitoring of vital signs [18].

CIRS is a comorbidity index, assessing chronic medi-
cal illness burden while taking into account the severity of
chronic diseases; the score for each of the 14 conditions can
range from 1 (absence of pathology) to 5 (maximum level
of severity of the disease). The CIRS severity index is the
average score of the first 13 items [19].

The CFS score ranges from 1 to 9, where 1 indicates a
very fit person and 9 a terminally ill individual [20]. The
CFS has been widely used in other studies to define the pres-
ence of frailty in multiple settings [21]. The CFS score was
scored by an expert geriatrician (A.M.), after a multidimen-
sional geriatric assessment [22].

The presence of probable sarcopenia was defined accord-
ing to the European Working Group on Sarcopenia in Older
People (EWGSOP2) with a hand grip cut-off <27 kg for
men and <16 kg for women [23]. Hand grip strength was
measured using a non-digital Jamar hydraulic hand dyna-
mometer, as previously described [24].

Malnutrition was defined with the MUST scale with a
score of 0 indicative of low risk, 1 medium risk and 2 or
more high risk of malnutrition [25].



Aging Clinical and Experimental Research (2025) 37:89

Page30of8 89

Delirium was measured with the 4AT only a subset of
300 patients, since the 4AT was implemented in the clini-
cal evaluation at admission, after June 2023. The 4AT score
ranges from 0 to 12 [26]. A 4AT score of 0 suggests the
absence of delirium and dementia, a score between 1 and 3
is indicative of possible cognitive impairment but no delir-
ium, and a score>4 is indicative of delirium. A systematic
review reports a high sensitivity (0.88, 95% CI 0.80-0.93)
and specificity (0.88, 95% CI 0.82-0.92) of the 4AT for
delirium detection in different clinical settings [27].

Cognitive function was assessed with the Mini Mental
State Examination at admission [28], and the functional
status at admission and at discharge with the Barthel Index
[29].

Dysphagia assessment and speech therapist
treatment

At admission, each patient was assessed by a nurse with the
3-0Z test, followed by a speech therapy consultation to con-
firm the presence and severity of dysphagia using the DOSS
scale. The 3-OZ test is a sensitive screening tool for dys-
phagia, identifying patients at risk for clinically significant
aspiration when the patient shows an adequate level of con-
sciousness and pain control [30]. The DOSS is a seven-point
scale developed to rate the functional severity of dysphagia
based on objective assessment [31]. The DOSS scale ranges
from 7 (normal), 6 (functional limits), 5 (mild dysphagia),
4 (mild to moderate dysphagia), 3 (moderate dysphagia),
2 (moderate-severe dysphagia), 1 (severe dysphagia). The
speech therapist (FD) used a clinical evaluation protocol
to effectively and efficiently identify patients with possible
presbyphagia [32]. At the first and final evaluation (i.e., at
the end of treatment) the speech therapist (ST) assessed the
patient for the presence of delirium using the 4AT.

ST treatments were categorized as praxis, deglutition,
meal type (including observation of eating habits, research
into dietary measures such as food consistencies and feed-
ing aids), passive stimulation and counseling.

Statistical analysis

Continuous variables are presented as mean=standard devi-
ation, median Interquartile range (IQR) while categorical
data as number and proportions. Normal distribution was
evaluated for each variable with a pretest for homogeneity
of variances. If an abnormal distribution was present, a non-
parametric test was used (Mann—Whitney). Otherwise, the
Student’s t test for pair comparison was used to examine
differences for continuous variables, while the Chi-square
test (Fisher’s Test) for categorical variables.

Two multivariable logistic regression models were used
to evaluate the association with the presence of dysphagia
at admission: Model 1 included age and geriatric syndromes
(cognitive impairment, delirium, frailty, probable sarco-
penia, malnutrition, polypharmacy); Model 2 included the
variables of Model 1 along with the severity of the clinical
conditions (NEWS2 score) and the admission diagnosis. For
descriptive purposes we described the evolution of dyspha-
gia severity, during the IC stay, according to the presence of
the geriatric syndromes.

We conducted an exploratory analysis to investigate the
association of dysphagia with delirium in the subset of 300
patients assessed with the 4AT. For descriptive purposes
we described the evolution of the presence and severity of
dysphagia according to the presence or absence of delirium
at the first speech therapist evaluation. We finally explored
the association between delirium and dysphagia in a multi-
variable logistic regression model, including age and other
geriatric syndromes.

All statistical analyses were performed using STATA v.
18 (www.stata.com), and statistical significance was set at
a p value<0.05.

Results

A total of 455 patients were included in the study. Dysphagia
was found in 10% of the patients (Table 1). At admission,
5% of the patients (N=3) had a severe dysphagia (DOSS
1), 32% (N=15) had moderate-severe dysphagia (DOSS
2-3), 23% (N=14) had moderate dysphagia (DOSS 4), 23%
(N=14) had mild dysphagia (DOSS 5), 16% (N=10) were
within functional limits (DOSS 6), and 10% (N=6) were
normal (DOSS 1). At discharge none had severe dysphagia,
7% (N=4) had moderate dysphagia (DOSS 3), 32% (N=20)
had mild-moderate dysphagia (DOSS 4-5), 34% (N=21)
were within functional limits (DOSS 6), and 26% (N=16)
were normal (DOSS 7). Overall, at admission, there was a
higher prevalence of mild-moderate dysphagia in patients
with cognitive impairment and moderate risk of malnutri-
tion. At discharge, there was still a higher prevalence of
mild-moderate dysphagia in patients at moderate risk of
malnutrition (Fig. 1).

The most common ST treatment, was the meal treat-
ment (93%), followed by counseling aimed at the patient’s
care-givers, nurses and nurses’ aides to share the correct
procedures to assist dysphagic patient (53%), swallow-
ing treatment (31%), praxis (27%) and passive stimulation
(7%). The mean treatments duration was 388 min, and the
mean number of treatments was 10.8+10.8. Praxis treat-
ment was more common in patients with moderate risk of
malnutrition Meal treatment and counseling were similar
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Table 1 Characteristics of the patients according to the presence of
dysphagia at admission

Variable Presence of  Absence of P
dysphagia at  dysphagiaat  value
admission admission
(N=46) (N=409)

Age (years) 85.21+6.82  83.17+8.32 0.05

Gender (female) 28 (61%) 287 (70%) 0.24

CIRS severity 2.11+40.31 1.91£0.31 <0.01

News2 at admission 1.45+1.89 0.32+0.90 <0.01

Clinical frailty scale 4.81+2.15 4.38+2.01 0.17

Probable sarcopenia 43 (94%) 3 (6%) <0.01

MUST 0.04

Low risk 10 (21%) 154 (38%)

Moderate risk 4 (2%) 7 (2%)

High risk 34 (74%) 248 (60%)
Medications admission 7.47+0.49 7.50+0.15 0.95
Benzodiazepines admission 13 (28%) 97 (23%) 0.47
Antipsychotics admission 10 (22%) 34 (8%) <0.01
Opioids admission 3 (6%) 60 (14%) 0.17
Barthel Index admission 14.34+12.72 35.37+25.70 <0.01
Barthel Index discharge 37.69+25.51 67.79+28.92 <0.01
MMSE admission 15.89+8.78  21.86+£6.05 <0.01
Setting of admission 0.08

Acute hospital 38 (82%) 302 (74%)

Home 8 (17%) 107 (26%)
Admission diagnoses <0.01
Neurological 19 (41%) 9 (36%)

Orthopaedic non elective 9 (20%) 85 (21%)

Orthopaedic elective 0 43 (15%)

Pneumological 2 (4%) 27 (4%)

Cardiological 3 (7%) 27 (6%)

Gait disturbances 14 (30%) 85 (28%)

Variables are presented as mean+standard deviation, median Inter-
quartile range (IQR) while categorical data as number and propor-
tions

across all geriatric syndromes, while swallowing treatment
was more common in patients with cognitive impairment
and low-moderate risk of malnutrition (Fig. 2).

Ahigher prevalence of dysphagia was found in the female
population (61%), and those with dysphagia were older
(Table 1). The predominant diagnosis in dysphagic patients
was related to neurologic disease (41%) followed by gait
disturbance due to multiple etiologies (28%) and non-elec-
tive orthopedic surgery (20%). The majority of patients in
both groups were admitted from acute hospital. Dysphagic
patients also had a higher prevalence of probable sarcope-
nia (94%), moderate to high risk of malnutrition (76%), and
higher degree of comorbidity. No difference was detected in
the presence of frailty. Patients with dysphagia had a higher
severity of clinical conditions. There was no difference in
the number of medications, on opioids and benzodiazepines
use, while there was a higher prevalence of neuroleptics in
those with dysphagia (22% vs. 8%). Dysphagic patients had
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both greater functional and cognitive impairment compared
to non-dysphagic patients, as evidence by lower perfor-
mance in the Barthel Index and on the MMSE.

In the first multivariable logistic regression model,
higher odds of dysphagia were associated with a higher
comorbidity (Odds Ratio 6.49, 95% Confidence Interval:
2.02-20.78), and cognitive impairment (OR 0.91, 95% CI:
0.88-10.62) (Table 2). In the second multivariable logis-
tic regression model, higher comorbidity (OR 4.55, 95%
CI: 1.18-17.55), cognitive impairment (OR 0.94, 95% CI:
0.88-0.99), and severity of the clinical conditions-NEWS2
(OR 1.61, 95% CI: 1.23-2.13) were associated with higher
odds of dysphagia (Table 2). Admission diagnoses, includ-
ing cardio-pneumological, orthopedic non-elective, and gait
disturbances were associated with lower odds of dysphagia
compared to neurological diagnoses.

In the exploratory analysis investigating the association
between dysphagia and delirium, patients with dysphagia
were still older, with higher comorbidity, a higher prevalence
of probable sarcopenia, a moderate-high risk of malnutri-
tion. and more severe functional and cognitive impairment
(Supplement 1). The prevalence of delirium was higher in
dysphagic patients. We did not find a difference in the type
of ST treatment in the two groups (Supplement 2). Although
the difference was not statistically significant, patients with
delirium had lower scores on the DOSS at the first evalua-
tion, indicating greater severity of the dysphagic symptoms.
At the end of the ST treatment, all patients were delirium-
free, and half of the patients who initially had delirium and
medium-severe DOSS scores showed scores indicative of
mild dysphagia or no dysphagia. In the multivariable logis-
tic regression (Supplement 3), delirium at admission was
associated with higher odds of dysphagia (OR 5.09, CI
1.85-25.01).

Discussion

The prevalence of dysphagia was 10%, the severity of dys-
phagia decreased from admission to discharge, with more
severe dysphagia found in patients with cognitive impair-
ment and moderate risk of malnutrition. Praxis and swal-
lowing treatments were more common in patients with
cognitive impairment and low to moderate risk of malnutri-
tion. Dysphagia was independently associated with higher
comorbidity, more severe cognitive impairment, higher
clinical instability, and delirium in a subset of patients.
However, in the univariate analysis, an association was
found between dysphagia and probable sarcopenia, malnu-
trition, and use of antipsychotics.

The findings of the prevalence of dysphagia in our study
aligns with the medical literature, which identifies dysphagia
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DOSS changes from admission to discharge
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Fig. 1 Evolution of the severity of dysphagia, measured with the
DOSS scale at admission and at discharge according to the presence of
geriatric syndromes evaluated at the time of Intermediate Care admis-
sion. *The geriatric syndromes included probable sarcopenia, frailty
(Clinical Frailty Scale>5), polypharmacy (>5 medications), cognitive
impairment (Mini Mental State Examination<24/30), malnutrition
risk (Must categories: low, medium, high risk).The severity of dys-
phagia was measured with the DOSS scale, a seven-point scale devel-

oped to rate the functional severity of dysphagia based on objective
assessment, with a score from 7 (normal), 6 (functional limits), 5 (mild
dysphagia), 4 (mild to moderate dysphagia), 3 (moderate dysphagia),
2 (moderate-severe dysphagia), to 1 (severe dysphagia). In the Figure
on the right side is described the severity of dysphagia measured with
the DOSS at the time of admission and on the left side at the time of

Speech therapist treatment
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Fig.2 Type of speech therapist treatments according to the presence of
geriatric syndromes evaluated at Intermediate Care admission. *The
geriatric syndromes included probable sarcopenia, frailty (Clinical

Frailty Scale>5), polypharmacy (=5 medications), cognitive impair-
ment (Mini Mental State Examination<24/30), malnutrition risk
(Must categories: low, medium, high risk)
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Table 2 Multivariable logistic regression model of factors associated with dysphagia at admission

Variable Model 1 Model 2

Odds Ratio  95% Confidence Interval P value Odds 95% Confidence Interval P value

Ratio

Age 1.01 0.95-1.07 0.65 1.05  0.98-1.12 0.15
CIRS severity index 6.49 2.02-20.78 <0.01 455 1.18-17.55 0.03
Mini Mental State Examination ad admission 0.91 0.88-00.96 <0.01 094 0.88-0.99 0.03
Probable sarcopenia 3.08 0.89-10.62 0.07 1.53 0.42-5.73 0.52
Antipsychotics at admission 2.01 0.76-5.20 0.15 223 0.78-6.32 0.13
MUST categories
Low risk Ref Ref
Medium risk 4.01 0.69-23.30 0.12 334  0.48-23.10 0.22
High risk 1.03 0.44-2.39 0.95 0.61 0.23-1.60 0.32
NEWS?2 at admission - 1.61 1.23-2.13 <0.01
Admission diagnoses -
Neurological - Ref
Cardio-pneumological - 1.39  0.33-0.58 <0.01
Orthopaedic elective - -
Orthopaedic elective - 021  0.01-0.71 <0.01
Gait disturbances - 0.13  0.05-0.36 <0.01

in 10-33% of older adults [33]. In our population, patients
with dysphagia had a predominantly neurological initial
diagnosis (41%), gait disturbances due to multiple etiologies
(30%), non-elective orthopedic surgery (20%). Dysphagia
in non-elective orthopedic surgery has been investigated
in a few studies, reporting a prevalence ranging from 55
to 77% during the acute phase post-hip fracture [34, 35].
In rehabilitation settings, dysphagia prevalence in elective
and non-elective surgery orthopedic patients was 35% [36].
Interestingly, the prevalence of dysphagia in patients with
gait disturbances due to multiple etiologies was relatively
high (28%). This association should be further explored
since these patients might have several leading actors to
dysphagia. In the entire sample, we found a higher sever-
ity of comorbidity as measured by the CIRS. The CIRS
includes different diseases, but we are unable in the current
study to investigate the presence and severity of dysphagia
according to specific diseases. This analysis might provide
insights into the mechanisms underlying the presence of
dysphagia, especially in patients with gait disturbance due
to multiple etiologies. Previous studies in acute hospital set-
tings confirmed an association between higher comorbidity
and dysphagia [15, 37]., also reporting an association with
cerebrovascular, ischemic heart, and chronic liver diseases
[15].

The association between clinical instability and dys-
phagia is quite novel. A previous large study focused
on hospitalized patients with dementia showed a higher
prevalence of critical illness in the subgroup of patients
with dysphagia [9]. The assessment of clinical conditions
with the NEWS2 might indeed be useful if integrated
into electronic medical charts, prompting clinicians to
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evaluate dysphagia if screening is not already integrated
in the clinical assessment.

The association between cognitive impairment and
dysphagia is well known and it is confirmed in our study
[9, 12]. Interestingly, patients with cognitive impairment
as those malnourished had a more severe dysphagia at
admission and at discharge. Although the association
between malnutrition, sarcopenia and dysphagia was
only found in univariate analysis, it is important to note
that sarcopenia is associated with worse cognitive impair-
ment, and there is a bidirectional relationship between
sarcopenia status and cognitive function in older adults
[38]. Sarcopenic dysphagia is a complex condition char-
acterized by deglutition impairment due to loss of mass
and strength of swallowing muscles, requiring a thorough
assessment and management [39]. Additionally, since
malnutrition is often associated with cognitive impair-
ment, it has been shown in other studies to be linked to
dysphagia. Indeed, guidelines for geriatric assessment
support the recommendation to always screen for both,
as having severe dysphagia will negatively impact nutri-
tional status and vice versa [40].

Delirium was found to be associated with dysphagia in
a subset of patients. This finding confirms the still limited
evidence from a few studies on the relationship between
these two geriatric syndromes [9, 11]. The presence of
delirium and its evolution are elements that influence the
patient’s clinical course and rehabilitation possibilities.
Delirium alters the ST management, leading to a prefer-
ence for indirect interventions rather than direct interven-
tions due to the acute cognitive deficits with fluctuations.
To date, no studies describe the methods of intervention
and care management by ST for patients with delirium,
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but rather general guidelines, for managing patients with
delirium. Given the prevalence of delirium and dyspha-
gia and the clinical complexity they represent, it is nec-
essary to increase interest in the management of these
patients to define the methodology of the ST evaluation
and treatment.

A lack of association between dysphagia and frailty
was observed, which might be related to the scale used to
evaluate frailty (i.e. CFS). Previous studies have reported
a significant association between frailty and dysphagia in
acute hospital settings and community-dwelling persons
[8]. Future studies are required to replicate the investi-
gation of the association between frailty and dysphagia,
using different tools, such as the Frailty Index.

Finally, we did not find a statistically significant asso-
ciation between dysphagia and polypharmacy, or the use of
benzodiazepines and opioids. However, there was an asso-
ciation between the use of antipsychotics at admission and
dysphagia in a univariate analysis. Previous studies reported
a significant but marginal association between antipsychot-
ics, benzodiazepines, and dysphagia [12—15].

To the best of our knowledge this is the first study to
prospectively investigate the prevalence of dysphagia in a
heterogenous, large group of patients 70 years and older
admitted to an IC, exploring the association with different
geriatric syndromes. Limitations of the study include the
single-center nature of the study and the evaluation of delir-
ium in a subset of patients.

Conclusions and implications

The study provides novel information on the preva-
lence of dysphagia in patients 70 years and older admit-
ted to an IC unit. A significant association was found
between dysphagia and two geriatric syndromes (cogni-
tive impairment, delirium, comorbidity). However, the
results suggest the necessity to further investigate the
relationship with sarcopenia, frailty, and specific drugs
that might be implicated in the occurrence of dysphagia
(i.e. antipsychotics). The early detection of geriatric syn-
dromes -via a multidimensional and multiprofessional
approach- and their clinical manifestations might indeed
lead to more favorable outcomes in this population.
Additional research is also needed to standardize speech
therapist treatment, especially in the context of delirium.
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supplementary material available at https://doi.org/10.1007/s40520-0
25-02950-8.

Acknowledgements we acknowledge all the health care staff caring
for the patients.

Author contributions study concept and design (all authors); acquisi-

tion of data (Dini, Girelli, Mancini, Morandi), analysis and interpreta-
tion of data (Dini, Morandi), drafting the manuscript (Dini, Morandi);
Critical revision of the manuscript for important intellectual content
(all authors).

Funding Open access funding provided by Universita degli Studi di
Brescia within the CRUI-CARE Agreement.
None.

Data availability No datasets were generated or analysed during the
current study.

Declarations
Competing interests The authors declare no competing interests.

Open Access This article is licensed under a Creative Commons
Attribution 4.0 International License, which permits use, sharing,
adaptation, distribution and reproduction in any medium or format,
as long as you give appropriate credit to the original author(s) and the
source, provide a link to the Creative Commons licence, and indicate
if changes were made. The images or other third party material in this
article are included in the article’s Creative Commons licence, unless
indicated otherwise in a credit line to the material. If material is not
included in the article’s Creative Commons licence and your intended
use is not permitted by statutory regulation or exceeds the permitted
use, you will need to obtain permission directly from the copyright
holder. To view a copy of this licence, visit http://creativecommons.o
rg/licenses/by/4.0/.

References

1. Wirth R, Dziewas R, Beck AM, Clavé P, Hamdy S, Heppner HJ
et al (2016) Oropharyngeal dysphagia in older persons — from
pathophysiology to adequate intervention: a review and summary
of an international expert meeting. Clin Interv Aging 11:189-208

2. Serra-Prat M, Hinojosa G, Ldpez D, Juan M, Fabré E, Voss DS
et al (2011) Prevalence of oropharyngeal dysphagia and impaired
safety and efficacy of swallow in independently living older per-
sons. J Am Geriatr Soc 59:186—187

3. Javorszky SM, Palli C, Susanne D, Iglseder B (2024) Combined
systematic screening for malnutrition and dysphagia in hospital-
ized older adults: a scoping review. BMCGeriatr 24(1):445

4. Baijens LWJ, Clavé P, Cras P, Ekberg O, Forster A, Kolb GF et
al (2016) European society for swallowing disorders - European
union geriatric medicine society white paper: oropharyngeal dys-
phagia as a geriatric syndrome. Clin Interv Aging 11:1403-1428

5. Wirth R, Lueg G, Dziewas R (2018) Orophagyngeal Dysphagia
in older persons - evaluation and therapeutic options. Dtsch Med
Wochenschr 143:148-151

6. Inouye SK, Studenski S, Tinetti ME, Kuchel GA (2007) Geriatric
syndromes: clinical, research, and policy implications of a core
geriatric concept. J Am Geriatr Soc 55:780-791

7. Carrion S, Roca M, Costa A, Arreola V, Ortega O, Palomera E
et al (2017) Nutritional status of older patients with oropharyn-
geal dysphagia in a chronic versus an acute clinical situation. Clin
Nutr 36:1110-1116

8. Sakai K, Nakayama E, Yoneoka D, Sakata N, Iijima K, Tanaka
T et al (2022) Association of oral function and dysphagia with
frailty and sarcopenia in community-dwelling older adults: a sys-
tematic review and meta-analysis. Cells 11:2199

9. Makhnevich A, Marziliano A, Ahmad SE, Ardito S, Ilyas A, Qiu
M et al (2022) Factors and outcomes Associated with Dysphagia

@ Springer


http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1007/s40520-025-02950-8
https://doi.org/10.1007/s40520-025-02950-8

89

Page 8 of 8

Aging Clinical and Experimental Research

(2025) 37:89

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

in hospitalized persons with dementia. ] Am Med Dir Assoc
23:1354-1359

Morandi A, Davis D, Bellelli G, Arora RC, Caplan GA, Kam-
holz B et al (2017) The diagnosis of Delirium superimposed on
dementia: an emerging challenge. J Am Med Dir Assoc 18:12—-18
Grossi E, Lucchi E, Gentile S, Trabucchi M, Bellelli G, Morandi
A (2020) Preliminary investigation of predictors of distress in
informal caregivers of patients with delirium superimposed on
dementia. Aging Clin Exp Res 32:339-344

Soysal P, Smith L (2024) The prevalence and co-existence of
geriatric syndromes in older patients with dementia compared to
those without dementia. Aging Clin Exp Res 36:66

Robison RD, Singh M, Jiang L, Riester M, Duprey M, McGeary
JE et al (2023) Acute Antipsychotic Use and Presence of Dyspha-
gia among older Veterans with Heart failure. ] Am Med Dir Assoc
24:1303-1310

Cicala G, Barbieri MA, Spina E, de Leon J (2019) A compre-
hensive review of swallowing difficulties and dysphagia associ-
ated with antipsychotics in adults. Expert Rev Clin Pharmacol
12:219-234

Carrion S, Cabré M, Monteis R, Roca M, Palomera E, Serra-Prat
M et al (2015) Oropharyngeal dysphagia is a prevalent risk fac-
tor for malnutrition in a cohort of older patients admitted with an
acute disease to a general hospital. Clin Nutr 34:436-444

Sezgin D, O’Caoimh R, Liew A, O’Donovan MR, Illario M,
Salem MA et al (2020) The effectiveness of intermediate care
including transitional care interventions on function, health-
care utilisation and costs: a scoping review. Eur Geriatr Med
11:961-974

Smith GB, Prytherch DR, Meredith P, Schmidt PE, Feather-
stone PI (2013) The ability of the National Early warning score
(NEWS) to discriminate patients at risk of early cardiac arrest,
unanticipated intensive care unit admission, and death. Resuscita-
tion 84:465-470

Parmelee PA, Thuras PD, Katz IR, Lawton MP (1995) Valida-
tion of the cumulative illness rating scale in a geriatric residential
population. J Am Geriatr Soc 43:130-137

Rockwood K, Theou O (2020) Using the clinical frailty scale in
allocating scarce health care resources. Can Geriatr J 23:210-215
Church S, Rogers E, Rockwood K, Theou O (2020) A scoping
review of the clinical frailty scale. BMC Geriatr 20:393

Theou O, Pérez-Zepeda MU, Van Der Valk AM, Searle SD,
Howlett SE, Rockwood K (2021) A classification tree to assist
with routine scoring of the clinical frailty scale. Age Ageing
50:1406-1411

Cruz-Jentoft AJ, Bahat G, Bauer J, Boirie Y, Bruyere O, Ceder-
holm T et al (2019) Sarcopenia: revised European consensus on
definition and diagnosis. Age Ageing 48:601

Morandi A, Onder G, Fodri L, Sanniti A, Schnelle J, Simmons
S et al (2015) The Association between the probability of Sarco-
penia and Functional outcomes in older patients undergoing In-
Hospital Rehabilitation. J Am Med Dir Assoc 16:951-956

Elia M (2003) Screening for malnutrition: a multidisciplinary
responsibility. Development and Use of the Malnutrition Univer-
sal Screening Tool (‘MUST”) for adults. BAPEN, Redditch
Bellelli G, Morandi A, Davis DHJ, Mazzola P, Turco R, Gentile
S et al (2014) Validation of the 4AT, a new instrument for rapid

@ Springer

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

delirium screening: a study in 234 hospitalised older people. Age
Ageing 43:496-502

Tieges Z, MacLullich A, Anand A, Brookes C, Cassarino M,
O’Connor M et al (2020) Diagnostic accuracy of the 4AT for
delirium detection: systematic review and meta-analysis. Age
Ageing 50:733-743

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

Shah S, Vanclay F, Cooper B (1989) Improving the sensitivity
of the Barthel Index for stroke rehabilitation. J Clin Epidemiol
42:703-709

Depippo KL, Holas MA, Reding MJ (1992) Validation of the
3-Oz water swallow test for aspiration following stroke. Arch
Neurol 49:1259-1261

O’Neil KH, Purdy M, Falk J, Gallo L (1999) The dysphagia out-
come and severity scale. Dysphagia 14:139-145
Namasivayam-Macdonald AM, Riquelme LF (2019) Presbypha-
gia to dysphagia: multiple perspectives and strategies for quality
care of older adults. Semin Speech Lang 40:227-242
Thiyagalingam S, Kulinski AE, Thorsteinsdottir B, Shindelar KL,
Takahashi PL (2021) Dysphagia in Older Adults. Mayo Clin Proc
96:488-497

Mateos-Nozal J, Garcia ES, Rodriguez ER, Cruz-Jentoft AJ
(2021) Oropharyngeal dysphagia in older patients with hip frac-
ture. Age Ageing 50:1416-1421

Madsen G, Kristoffersen SM, Westergaard MR, Gjedvad V, Jes-
sen MM, Melgaard D (2020) Prevalence of swallowing and eating
difficulties in an elderly postoperative hip fracture population-A
multi-center-based pilot study. Geriatr (Switzerland) 5:52

Grossi E, Rocco C, Stilo L, Guarneri B, Inzitari M, Bellelli G et
al (2023) Dysphagia in older patients admitted to a rehabilita-
tion setting after an acute hospitalization: the role of delirium. Eur
Geriatr Med 14:485-492

da Silva AF, Moreira EAM, Barni GC, Panza VSP, Furkim AM,
Moreno YMF (2020) Relationships between high comorbidity
index and nutritional parameters in patients with Oropharyngeal
Dysphagia. Clin Nutr ESPEN 38:218-222

Hu Y, Peng W, Ren R, Wang Y, Wang G (2022) Sarcopenia and
mild cognitive impairment among elderly adults: the first longi-
tudinal evidence from CHARLS. J Cachexia Sarcopenia Muscle
13:2944-2952

de Sire A, Ferrillo M, Lippi L, Agostini F, de Sire R, Ferrara PE et
al (2022) Sarcopenic dysphagia, malnutrition, and oral frailty in
elderly: a comprehensive review. Nutrients 14:982

British Geriatrics Society (2019) Comprehensive geriatric assess-
ment toolkit for primary care practitioners: British Geriatrics
Society. Available from: https://www.bgs.org.uk/cgatoolkit
Morandi A, David D, Fick DM, Turco R, Boustani M, Lucchi E
et al (2014) Delirium superimposed on dementia strongly predicts
worse outcomes in older rehabilitation inpatients. J Am Med Dir
Assoc 15:349-354

Publisher’s note Springer Nature remains neutral with regard to juris-
dictional claims in published maps and institutional affiliations.


https://www.bgs.org.uk/cgatoolkit

	﻿Dysphagia and geriatric syndromes in older patients admitted to an intermediate care unit: prospective observational study
	﻿Abstract
	﻿Introduction
	﻿Methods
	﻿Data collection and assessment of geriatric syndromes

	﻿Dysphagia assessment and speech therapist treatment
	﻿Statistical analysis

	﻿Results
	﻿Discussion
	﻿Conclusions and implications

	﻿References


