
lable at ScienceDirect

Clinical Nutrition ESPEN 64 (2024) 221e228
Contents lists avai
Clinical Nutrition ESPEN

journal homepage: http: / /www.cl inicalnutr i t ionespen.com
Original article
Nutritional screening on hospital admission and one-year clinical
outcomes in a prospective cohort of older patients

Gianluca Isaia a, Roberto Presta a, b, *, Enrico Brunetti a, c, Clelia Maria Cacciatore a, b,
Francesca Carbonara a, b, Eleonora Berardo a, b, Cristina Villosio a, b, Francesca Cicerchia b, d,
Paolo Mulatero b, d, Simona Bo b, e, Mario Bo a, b

a Section of Geriatrics, Department of General and Specialistic Medicine, Citt�a della Salute e della Scienza University Hospital, Turin, Italy
b Department of Medical Sciences, University of Turin, Turin, Italy
c Department of Experimental and Clinical Medicine, University of Florence, Florence, Italy
d Section of Internal Medicine 3, Department of General and Specialistic Medicine, Citt�a della Salute e della Scienza University Hospital, Turin, Italy
e Section of Dietetic and Clinical Nutrition, Department of General and Specialistic Medicine, Citt�a della Salute e della Scienza University Hospital, Turin,
Italy
a r t i c l e i n f o

Article history:
Received 2 September 2024
Accepted 8 October 2024

Keywords:
Older inpatients
Nutritional screening
Malnutrition risk
Frailty
Comprehensive geriatric assessment
* Corresponding author. Department of Medical S
Corso A.M. Dogliotti,14, 10126 e Torino, Italy.

E-mail addresses: giisaia@cittadellasalute.to.it (G.
(R. Presta), ebrunetti@cittadellasalute.to.it (E. Brun
unito.it (C.M. Cacciatore), francesca.carbonara@unito
berardo@unito.it (E. Berardo), cristina.villosio@unit
cicerchia@unito.it (F. Cicerchia), paolo.mulatero@un
bo@unito.it (S. Bo), mario.bo@unito.it (M. Bo).

https://doi.org/10.1016/j.clnesp.2024.10.006
2405-4577/© 2024 European Society for Clinical Nutr
training, and similar technologies.
s u m m a r y

Background & aims: Malnutrition negatively affects the prognosis and quality of life of hospitalized
patients. However, there are several gaps between evidence-based knowledge and current clinical
practice. Our primary aim was to describe the prevalence of malnutrition risk in a cohort of in a cohort of
older inpatients; secondly, we explored its predictors and its independent impact on 12-month survival.
Methods: Prospective study focused on patients aged 65 years and older consecutively admitted for any
reason to the acute geriatric and general medical units of an Italian university hospital. Comprehensive
geriatric assessment data, including the short form of the Mini Nutritional Assessment (MNA-SF), were
collected within 48 hours of admission. The prevalence of malnutrition and risk of malnutrition ac-
cording to the MNA-SF represented the main outcome. Correlations among clinical variables, nutritional
status, and one-year survival were analyzed using multivariable and Cox models.
Results: Among 594 patients (median age: 84 years, 49.5 % female), mostly living at home with moderate
functional autonomy, 82.3 % were identified as probably malnourished or at risk of malnutrition ac-
cording to MNA-SF (39.9 % and 42.4 %, respectively). Malnutrition and the risk of malnutrition were
positively associated with living alone at home (OR 2.803, 95%CI 1.567e5.177, p < 0.001), and negatively
associated with autonomy in IADL (OR 0.765, 95%CI 0.688e0.846, p < 0.001) and the best performance at
HST (OR 0.901, 95%CI 0.865e0.936; p < 0.001). After 12 months, 31.8 % of patients was dead and mor-
tality was positively correlated with malnutrition according to MNA-SF (OR 2.493, 95%CI 1.345e4.751,
p ¼ 0.004), institutionalization (OR 2.815, 95%CI 1.423e5.693, p ¼ 0.003) and severe cognitive impair-
ment (OR 1.701, 95%CI 1.031e2.803, p ¼ 0.036).
Conclusion: Malnutrition is common among older inpatients upon admission, primarily influenced by
their functional and cognitive status, and it is linked to a worse prognosis. Early incorporation of thor-
ough nutritional and functional assessments into clinical practice is crucial to improve prognosis pre-
diction and enable timely, focused interventions targeting modifiable causal factors in a patient-centered
approach.
© 2024 European Society for Clinical Nutrition and Metabolism. Published by Elsevier Ltd. All rights are

reserved, including those for text and data mining, AI training, and similar technologies.
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1. Introduction

Malnutrition is a complex and multifaceted phenomenon that
poses significant challenges for healthcare providers and re-
searchers alike. The European Society for Clinical Nutrition and
Metabolism (ESPEN) defines malnutrition as a state resulting from
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undernutrition (including stunting, underweight, and wasting),
micronutrient-related malnutrition, and overnutrition that leads to
altered body composition and diminished physical and mental
function [1,2]. Although a universal definition is still lacking,
growing evidence is showing that malnutrition in older individuals
has specific features and should be distinguished from the broad
spectrum of malnutrition across all age groups [3]. Actually, one of
the primary contributors is the intricate interplay of biological ag-
ing processes: age-related changes, such as shifts in body compo-
sition, reduced nutrient absorption, and diminished taste and smell
sensitivity, may result in a decrease in appetite and food intake [4].
Additionally, many factors may contribute to the worsening of
nutritional status [5], both clinical (i.e., concomitant diseases,
drugs, dysphagia and eating-related problems, cognitive and mood
disorders, low functional capacity) [6,7] and socio-economical (i.e.,
social isolation, limited access to nutritious food, economic con-
straints) [8,9]. Moreover, hospitalization itself is a risk factor due to
illness-related loss of appetite, prescribed fasting for diagnostic
procedures, limited food choices, insufficient time to consume
meals, and inadequate management of impaired ability to eat and
drink [10].

Malnutrition has detrimental effects on the prognosis and
quality of life for hospitalized patients. It increases mortality,
morbidity, infection rates, prolongs hospital stays, reduces the
response to medical treatment, and leads to higher re-
hospitalization rates and health expenditure [11e19]. Conversely,
interventions to improve nutritional status, such as nutritional
support, can lead to lower readmission rates and mortality
[20e22].

For these reasons, multiple nutritional guidelines recommend
routine screening for malnutrition in older adults across all health-
care settings, regardless of an individual's weight, to identify sub-
jects who are malnourished (or at risk of malnutrition) and would
benefit from further systematic nutritional assessment and po-
tential personalized intervention [23]. Despite the plethora of
available screening tools [24], they all typically contain anthropo-
metric measurement (i.e., body mass index [BMI], calf circumfer-
ence, or mid-arm circumference) in combination with brief easy-
to-administer questions regarding weight loss, changes in appe-
tite, and food intake [10].

However, multiple gaps exist between evidence-based knowl-
edge and current clinical practice, including positive screening not
followed up by nutritional assessment, inappropriate advice given
to lose weight, oral nutritional supplements given without any
follow-up monitoring, and a scarcity of person-centered care [1].
Malnutrition is often underdiagnosed and undertreated during
hospitalization, making it difficult to establish its real prevalence
globally [23,25,26]. It is estimated that 20e50 % of the population
presents malnutrition before hospital admission [24] and about
50 % of these patients maintain or worsen their nutritional status
during hospitalization [27]. In geriatric patients, the prevalence of
malnutrition is even higher, reaching about 90 % [28], with factors
like old age, comorbidities, and polytherapy increasing the risk [29]
but being generally underperceived [30]. However, malnutrition
(along with various other lifestyle and health-related factors) ini-
tiates a well-recognized cascade of complications, including sar-
copenia, frailty, and worsening disability, all of which significantly
contribute to the risk of adverse clinical outcomes in hospitalized
older patients. Therefore, the question of whether clinical in-
terventions for malnutrition might significantly impact prognosis
in such complex patients, who generally have poor health status
and advanced functional and cognitive limitations affecting the risk
of short-term adverse outcomes, remains debatable.

In this study, our primary aimwas to describe the prevalence of
malnutrition risk in a cohort of patients aged 65 years and older,
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admitted to both general medical and geriatric acute wards. Sec-
ondly, we explored its predictors and its independent impact on
mortality, hospitalization, and loss of functional autonomy within
12 months of recruitment.

2. Materials and methods

2.1. Study design and participants

This prospective observational single-center cohort study was
carried out at a university teaching hospital in northern Italy. All
patients aged 65 years or older consecutively admitted for any
reason from the Emergency Department to the acute geriatric and
general medical units involved between March and September
2022 were considered for inclusion in the present analysis. Patients
who died within 48 hours from admission or with poor short-term
prognosis because of known terminal illness were excluded.

The study was conducted according to the Recommendations
Guiding Physicians in Biomedical Research Involving Human Sub-
jects and approved by the local Ethics Committee with written
informed consent obtained by all patients (or caregivers if they
could not express a valid consent). The research was reported
conforming to the Strengthening The Reporting of Observational
Studies in Epidemiology statements.

2.2. Descriptive variables

Eligible patients were recruited by a resident doctor from the
local section of Geriatrics under the supervision of senior specialists
in Geriatrics and Internal Medicine within 48 h from admission
from Monday to Friday. At the time of enrollment, age, gender, and
living condition (i.e., at home with assistance, at home alone,
institutionalized), as well as time of admission, duration of hospital
stay and vital status at discharge were recorded for each patient.
Among physical parameters, weight and height were collected and
BMI was derived.

Each patient underwent a routine multidimensional geriatric
evaluation by standardized scales to assess functional autonomy,
cognitive status, and severity of critical illness. Functional status
was evaluated using the Basic Activities of Daily Living scale (BADL;
range 0e6, dependent if � 2) and a modified version of the
Instrumental Activities of Daily Living scale (IADL; range 0e14,
partially or completely not autonomous if � 9). Cognitive status
was evaluated using the Short Portable Mental Status Question-
naire (SPMSQ, range 0e10, moderate to severe cognitive impair-
ment if� 5) [31]. Disease burden and severity were evaluated using
the Cumulative Illness Rating Scale (CIRS) [32]. This tool rates the
severity of diseases (range 1e5, with 1 indicating no affection and 5
severe impairment) according to major organ groups, hyperten-
sion, and psychiatric/behavioral area for a total of 14 items. From
CIRS ratings, the compositemeasure of Comorbidity Index (CIRS-CI)
was derived, representing the number of items scoring 3 or more
excluding the psychiatric/behavioral category [32]. Number of
drugs was also noted.

Muscle strength was assessed by handgrip strength test (HST),
measured using a hand-held dynamometer (JAMAR hand dyna-
mometer Model BK-7498, Fred Sammons Inc., Brookfield, IL). Par-
ticipants were seated, positioned with their elbows in 90� of flexion
and wrists in 0e30� of dorsiflexion and were asked to grip the
dynamometer using maximum strength for about 5 s. Three trials
for each hand were performed, and the highest value of the
strongest hand was used in the analyses. According to the
consensus by the European Working Group on Sarcopenia in Older
People 2 (EWGSOP2), low muscle strength was described by values
of less than 16 kg in women and 27 kg in men and define the
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diagnosis of probable sarcopenia (the instrumental confirmation of
sarcopenia went beyond the purpose of the present study and was
not performed) [33].

2.3. Index tests evaluation

Nutritional status was initially screened with the short form of
the Mini Nutritional Assessment (MNA-SF), which include recent
reduction in food intake and/or weight loss, mobility, psychological
stress or acute disease, dementia and/or depression and BMI (range
0e14, at risk of malnutrition if 8e11 points, malnutrition if � 7)
[34,35]. The prevalence of malnutrition or the risk of malnutrition
was the primary outcome of the study.

2.4. Follow-up

The vital status of all patients within 12 months from recruit-
ment was assessed through consultation of local registries.

For patients still alive, secondary health outcomes were
collected within 12 months from recruitment through telephone
contact with the patient or themain caregiver: living condition (i.e.,
at home with assistance, at home alone, institutionalized), occur-
ring hospitalization and bone fractures and worsening functional
autonomy in BADL and IADL.

2.5. Statistical analysis

For the expected prevalence of malnutrition or the risk of
malnutrition among hospitalized older adults in Europe of 69.3 %
[36], the required sample size was 568 for the margin of error 4 % in
estimating the prevalence with 95 % confidence and considering
the potential loss of 10 %. This sample size was calculated using the
ScalaR SP [37].

Statistical analysis was performed using R Studio (Posit team
2023, Posit Software, PBC, Boston, MA). The absolute and relative
frequencies of dichotomous and categorical variables were calcu-
lated, as well as the mean and standard deviation or median and
25th and 75th percentiles for normally distributed and not nor-
mally distributed continuous variables, as appropriate. Incidence of
outcome and its 95 % confidence intervals (CI) were calculated.
Univariate analysis of potential association between baseline vari-
ables and outcomes of interest was conducted using the analysis of
variance for normally distributed continuous variables, the
ManneWhitney test for not normally distributed continuous vari-
ables and the Chi square test for dichotomous and categorical
variables. Clinically relevant variables were then introduced in a
multivariable logistic regression model, with malnutrition or the
risk of malnutrition according to MNA-SF (11 points or less) as the
dependent variable, and adjusted odds ratios (OR) and their 95 %
CIs were calculated. Prognostic differences in terms of 1-year
mortality between groups of nutritional status according to MNA-
SF were observed using KaplaneMeier survival curves and
compared using the log-rank test. Associations between nutritional
status according to MNA-SF and mortality were summarized with
hazard ratios (HR) and 95 % CIs, estimated with Cox proportional-
hazards regression model adjusted for clinically relevant vari-
ables. Significance level was set at a < 0.05 for all tests.

3. Results

During the study period, a total of 741 patients were admitted to
the general medical and geriatric wards involved; 146 subjects
were excluded because of pre-specified criteria: 44 died within
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48 h from admission or showed poor short-term prognosis (5.9 %),
36 patients were not enrolled within 48 h from admission (4.9 %),
and 15 were transferred from other units of the same hospital
(2.0 %). Furthermore, 52 patients were incapacitated to properly
perform HST or give consent (e.g., dementia or acute illness, lack of
relatives, language barriers; 7.0 %). A final sample of 594 patients
was thus included in the analysis (222 and 372 patients in the
general medical and geriatric units, respectively).

The main characteristics of the overall study sample (median
age 84.0 years, 49.5 % female) are presented in Table 1. Most of the
enrolled patients lived at their home (546, 91.9 %), mostly with
caregiver, more than one third was dependent in BADL (219,
36.9 %), almost two thirds were partially or not autonomous in IADL
(375, 63.1 %) and around one out of five patients had severe
cognitive impairment (117, 19.7 %). Median BMI was 23.8 kg/m2

(21.4e27.1) and probable sarcopenia was diagnosed in 420 patients
(70.7 %). Median length of hospital stay was 9.5 days (6e16).

According to the MNA-SF, 489 patients were probably
malnourished or at risk of malnutrition (82.3 %; 237 and 252 pa-
tients, respectively). In the previous 3 months, 348 patients expe-
rienced a moderate-to-severe decrease in food intake (58.6 %,
severe in one-third of cases) whereas 216 reported a weight loss of
more than 3 kg (36.4 %). In Table 1 the distribution of variables
according to the nutritional status is reported. At univariate anal-
ysis, compared with subjects with normal nutritional status, pa-
tients with malnutrition or at risk of malnutrition were older
(median age 85.4 vs 84.8 vs 80.1 years; p ¼ 0.012), more frequently
institutionalized (21.0 % vs. 28.0 % vs 0 %, p ¼ 0.047), more
dependent in BADL (56.8 % vs 28.0 % vs 11.4 %; p < 0.001) and IADL
(82.8 % vs 59.8 % vs 25.7 % partially or not autonomous; p < 0.001)
and more frequently affected by severe cognitive impairment
(33.3 % vs 13.4 % vs 2.9 %, p < 0.001) and worst performance at HST
(76.5 % vs 68.3 % vs 42.9 %; p < 0.001).

The multivariable analysis showed that malnutrition and the
risk of malnutrition, as assessed by the MNA-SF, were positively
associated with living alone at home (OR 2.803, 95%CI 1.567e5.177,
p < 0.001), and negatively associated with female sex (OR 0.308,
95%CI 0.162e0.571, p < 0.001), autonomy in IADL (OR 0.765, 95%CI
0.688e0.846, p< 0.001) and the best performance at HST (OR 0.901,
95%CI 0.865e0.936; p < 0.001) (Table 2).

A total of 189 patients died during the study period (31.8 %): 24
subjects died during hospitalization (4.0 %), whereas 165 died
within 12 months from recruitment (27.8 %) after a median time of
about 100 days. Compared with subjects with normal nutritional
status, 1-year mortality rates were higher in probably malnour-
ished patients or at risk of malnutrition (40.5 % vs 28.6 % vs 20.0 %,
p < 0.001) (Fig. 1). After Cox regression analysis, mortality during
hospitalization or within 12 months from recruitment was posi-
tively associated withmalnutrition according toMNA-SF (OR 2.493,
95%CI 1.345e4.751, p¼ 0.004), institutionalization (OR 2.815, 95%CI
1.423e5.693, p ¼ 0.003) and severe cognitive impairment at
SPMSQ (OR 1.701, 95%CI 1.031e2.803, p ¼ 0.036) and negatively
associated with female sex (OR 0.471, 95%CI 0.313e0.703;
p < 0.001) (Table 3).

Table 4 also reports health outcomes among the 405 patients
still alive at 12-months follow-up. Compared with subjects with
normal nutritional status and at risk of malnutrition, patients with
malnutrition reported a lower incidence of institutionalization
(2.1 % vs 18.3 % vs 3.6 %; p < 0.001), hospitalization (66.0 % vs 76.7 %
vs 82.1 %; p ¼ 0.016) and worsening ADL dependency (34.0 % vs
58.3 % vs 71.4 %; p < 0.001). A similar incidence of falls or fractures
was observed among malnourished and at-risk patients (17.0 % vs
20.0 % vs 0 %; p < 0.001).



Table 2
Variables associated with malnutrition and risk of malnutrition by MNA-SF: results
of the multivariable logistic regression model.

Variables Odds ratio (95 % CI) p

Sex female 0.308 (0.162e0.571) < 0.001
Living situation/social supporta

Home alone 2.803 (1.567e5.177) < 0.001
Nursing home 2.749 (0.001e1.685) ns

BADL (lost functions) 0.883 (0.686e1.145) ns
IADL 0.765 (0.688e0.846) < 0.001
SPMSQ e severe cognitive impairment 2.385 (0.763e10.517) ns
HST (kg) 0.901 (0.865e0.936) < 0.001

BADL: Basic Activities of Daily Living; HST: handgrip strength test; IADL: Instru-
mental Activities of Daily Living; MNA-SF: Mini Nutritional Assessment, short form;
SPMSQ: Short Portable Mental State Questionnaire.

a Living at home with caregiver was assumed as baseline category for this
variable.
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Fig. 1. KaplaneMeier curves across malnutrition screening by MNA-SF.

Table 1
Characteristics of the overall sample and across malnutrition assessment by MNA-SF.

Overall sample
(n ¼ 594)

Normal nutritional status
(n ¼ 105)

At risk of malnutrition
(n ¼ 252)

Probable malnutrition
(n ¼ 237)

p

Patient characteristics
Age (years), median (25�e75�) 84.0 (79.0e88.2) 80.1 (77.6e83.7) 84.8 (79.6e89.6) 85.4 (79.7e89.7) 0.012
Sex male, n (%) 300 (50.5) 63 (60.0) 135 (52.4) 102 (44.4) ns
Body weight (kg), median (25�e75�) 65 (55e75) 75 (66e85) 67 (60e75) 60 (50e70) <0.001
BMI (kg/m2), median (25�e75�) 23.8 (21.4e27.1) 26.6 (24.5e29.0) 24.4 (22.2e27.7) 21.4 (19.5e25.0) <0.001
Living situation/social support 0.047
Home with a family member, n (%) 399 (67.2) 78 (74.3) 165 (67.1) 156 (64.2)
Home alone, n (%) 147 (24.7) 27 (25.7) 18 (4.9) 51 (14.8)
Nursing home, n (%) 48 (8.1) 0 (0) 69 (28.0) 30 (21.0)
Functional autonomy
BADL lost functions �2 (dependent), n (%) 219 (36.9) 12 (11.4) 69 (28.0) 138 (56.8) <0.001
IADL <0.001
5e9 (partially autonomous), n (%) 162 (27.3) 21 (20.0) 75 (30.5) 66 (27.2)
�4 (not autonomous), n (%) 213 (35.9) 6 (5.7) 78 (29.3) 129 (55.6)

SPMSQ <0.001
3e5 errors (mild cognitive impairment), n (%) 144 (24.2) 18 (17.1) 60 (23.2) 66 (28.4)
�6 errors (severe cognitive impairment), n (%) 117 (19.7) 3 (2.9) 33 (13.4) 81 (33.3)

Clinical conditions/comorbidities
CIRS-CI, median (25�e75�) 4 (2e5) 3 (2e5) 4 (2e5) 4 (3e5) ns
Number of drugs at admission >6, n (%) 303 (51.0) 33 (31.4) 126 (51.2) 144 (59.3) ns
Reduced muscle strength by HST, n (%) 420 (70.7) 15 (42.9) 56 (68.3) 62 (76.5) <0.001
Nutritional status
MNA-SF, median (25�e75�) 8 (6e11) 12 (12e14) 9 (8.25e10) 6 (4e6) <0.001
Moderate-severe decrease in food intake, n (%) 348 (58.6) 18 (17.1) 123 (48.8) 205 (86.5) <0.001
Recent weight loss >3 kg, n (%) 216 (36.4) 0 (0) 65 (25.8) 149 (62.9) <0.001
Bed or chair bound, n (%) 198 (33.3) 6 (5.7) 59 (23.4) 132 (55.7) <0.001
Recent psychological stress/acute disease, n (%) 348 (58.6) 18 (17.1) 141 (56.0) 187 (78.9) <0.001
Severe dementia/depression, n (%) 111 (18.7) 6 (5.7) 25 (9.9) 79 (33.3) <0.001

Characteristics of hospitalization
Hospitalization setting <0.001
Geriatric unit, n (%) 372 (62.6) 39 (37.1) 153 (59.6) 180 (76.5)
Medical unit, n (%) 222 (37.4) 66 (62.9) 99 (40.2) 57 (23.5)

Length of stay (days), median (25�e75�) 9.5 (6e16) 8 (6e13) 10 (6.25e16) 10 (7e19) ns

BADL: Basic Activities of Daily Living; BMI: body mass index; CIRS-CI: Cumulative Illness Rating Scale, Comorbidity Index; HST: handgrip strength test; IADL: Instrumental
Activities of Daily Living; MNA-SF: Mini Nutritional Assessment, short form; SPMSQ: Short Portable Mental State Questionnaire.
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4. Discussion

In our single-center sample of older patients hospitalized for
any reason in both general medical and geriatric units, mostly living
at home with moderate functional autonomy, our findings showed
that i) according to the MNA-SF, over 80 % of the sample was
probably malnourished or at risk of malnutrition (39.9 % and 42.4 %,
respectively); ii) worst nutritional status was associated with living
alone at home, lack of autonomy in IADL, male sex, and reduced
grip strength; iii) overall mortality (during hospitalization or
within 12 months from recruitment) was positively associated with
malnutrition according to MNA-SF, along with severe cognitive
impairment, institutionalization, and male sex.
224
Despite the unanimous recommendation, in practice several
barriers prevent the routine screening for malnutrition from
occurring [1]. On the one hand, the application of screening tools in



Table 3
Variables associated with in-hospital death or within 12 months from recruitment:
results of the multivariable Cox regression model.

Variables Odds ratio (95 % CI) p

Sex female 0.471 (0.313e0.703) < 0.001
Living situation/social supporta

Home alone 0.627 (0.380e1.013) ns
Nursing home 2.815 (1.423e5.693) 0.003

BADL (lost functions) 1.124 (0.983e1.286) ns
IADL 0.959 (0.891e1.033) ns
SPMSQ e severe cognitive impairment 1.701 (1.031e2.803) 0.036
MNA-SFb

At risk of malnutrition 1.615 (0.906e2.963) ns
Probable malnutrition 2.493 (1.345e4.751) 0.004

BADL: Basic Activities of Daily Living; HST: handgrip strength test; IADL: Instru-
mental Activities of Daily Living; MNA-SF: Mini Nutritional Assessment, short form;
SPMSQ: Short Portable Mental State Questionnaire.

a Living at home with caregiver was assumed as baseline category for this
variable.

b Normal nutritional status by MNA-SF was assumed as baseline category for this
variable.
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older populations has not been sufficiently tested so far and a gold
standard is still lacking [1]. On the other, in hospital setting
healthcare professionals have generally little time for, and little
knowledge and awareness of the importance of, malnutrition
screening in older adults [38,39]. Furthermore, a recent survey
conducted among European geriatricians revealed that clinical
assessment of malnutrition was rarely done using validated nutri-
tional assessment tools [40]. A further concern is that coding for
malnutrition diagnosis is frequently not added to an individual's
medical records in the hospital setting which could hinder appro-
priate nutritional intervention and miss hospital reimbursement
for its large associated costs [41,42].

For these reasons, although the prevalence of malnutrition is
globally increasing due to the aging population and the concomi-
tant rise in chronic illnesses [1,43], the comparison of our findings
on malnutrition prevalence is very difficult due to the use of
different screening and assessment tools across various settings
and populations [44]. Recent comprehensive meta-analysis re-
ported a wide varying prevalence of malnutrition, investigated
using MNA (including its short form), in individuals over 65 years,
ranging from 6.0 % to 29.4 %, with higher prevalence in acute,
subacute, and rehabilitative settings [26,36,45,46]. Cereda et al.
Table 4
Follow-up of the overall sample and across malnutrition screening by MNA-SF.

Overall sample
(n ¼ 594)

Normal nutritio
(n ¼ 105)

Deceased, n (%) 189 (31.8) 21 (20.0)
In-hospital, n 24 0
Within 12 months, n 165 21
Time from discharge to death
(months), median (25�e75�)

3.7 (1.6e6.8) 5.4 (1.6e8.6)

�1 hospitalizationa, n (%) 300 (74.1) 69 (82.1)
Falls/fracturesa, n (%) 60 (14.8) 0 (0)
Weight loss >3 kga, n (%) 207 (51.1) 36 (42.9)
BADL lost functions �2 (dependent)a, n (%) 348 (85.9) 69 (82.1)
Worsening from baseline, n (%) 213 (52.6) 60 (71.4)

IADLa

Partially autonomous, n (%) 105 (25.9) 12 (14.3)
Not autonomous, n (%) 252 (62.2) 36 (42.9)
Worsening from baseline, n (%) 171 (42.2) 39 (46.4)

Institutionalizationa, n (%) 39 (9.6) 3 (3.6)

BADL: Basic Activities of Daily Living; IADL: Instrumental Activities of Daily Living; MNA
a Among the 405 patients (84, 180 and 141, respectively) alive within 12 months from
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reported a prevalence of malnourished and at-risk patients among
hospitalized individuals at 67.6 % (22.0 % and 45.6 %, respectively)
[36]. In our cohort of hospitalized older subjects, the prevalence of
malnutrition and risk of malnutrition was even higher, cumula-
tively reaching the 82.3 % of the sample (39.9 % and 42.4 %,
respectively). As expected, probably malnourished or at-risk pa-
tients in our sample were older, more dependent in daily life ac-
tivities, had worse cognitive profile and comorbidity burden and
were more frequently institutionalized. Additionally, these patients
exhibited not only lower BMI and reduced food intake but also a
decreased handgrip strength. These associations seem to confirm
the correlation between nutritional status and other geriatric
syndromes (loss of functional autonomy, frailty, sarcopenia) and
their synergistic impact on clinical outcomes of disability and
mortality [45,47,48]. Furthermore, in our sample, 1-year mortality
rate was high in the overall sample (31.8 %) and even higher among
probably malnourished subjects (40.5 %). Along with malnutrition
according to MNA-SF, mortality was positively associated with se-
vere cognitive impairment, institutionalization, and male sex.

It is important to note that the nutritional assessment was
conducted upon hospital admission. As such, it reflected a condi-
tion that was, at least partially, already determined in the living
context. Unsurprisingly, living alone at home was positively asso-
ciated with worst nutritional status. This data calls for contem-
plation on the living conditions of the older subjects and
emphasizes the necessity for launching broader screening pro-
grams aimed at early identification of the risk of malnutrition in
this population, that should involve family doctors as well as
caregivers.

On the other hand, in our sample, the mortality rate during
hospitalization or within 12 months from recruitment was 31.8 %
andwas positively linkedwithmalnutrition as assessed byMNA-SF,
as well as with severe cognitive impairment, institutionalization,
and male sex. This finding tends to support our initial hypothesis of
a significant proportion of older hospitalized patients with limited
short-term life expectancy due to their poor health status and
advanced functional and cognitive limitations, for whom the clin-
ical benefit derived from interventions for malnutrition would be
minimal, if any. In this regard, the results from multivariable
analysis underscore the significance of nutritional screening as part
of the routine comprehensive geriatric assessment in hospitals,
taking a person-centered approach. This screening may help
differentiate patients who could potentially benefit from targeted
nal status At risk of malnutrition
(n ¼ 252)

Probable malnutrition
(n ¼ 237)

p

72 (28.6) 96 (40.5) <0.001
12 12
60 84
3.6 (1.3e6.6) 3.8 (1.7e5.8) ns

138 (76.7) 93 (66.0) 0.016
36 (20.0) 24 (17.0) <0.001
93 (51.7) 78 (55.3) ns
150 (83.3) 129 (91.5) ns
105 (58.3) 48 (34.0) <0.001

<0.001
60 (33.3) 33 (23.4)
111 (61.7) 105 (74.5)
81 (45.0) 51 (36.2) ns
33 (18.3) 3 (2.1) <0.001

-SF: Mini Nutritional Assessment, short form.
recruitment.
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interventions for malnutrition from those whomay not, given their
overall poor short-term health outcomes.

Additionally, we observed worst secondary health outcomes at
1-year follow-up among patients at risk of malnutrition or even
with normal nutritional status. These findings may be explained by
the poor general health and performance status these patients
already have, with limited possibilities of reversibility confirmed by
higher mortality in this subgroup. Conversely, it is arguable that in
patients at risk of malnutrition or with normal nutritional status at
baseline the acute hospitalization represents the first moment of a
clinical worsening cascade leading to falls, re-hospitalization, loss
of functional autonomy, and institutionalization. Thus, the contri-
bution of nutritional status to health outcomes should not be
overlooked in these patients, who may represent ideal candidates
for targeted person-centered interventions.

Some limitations of the present study need to be addressed.
Firstly, the study design does not allow for definitive conclusions
about either a confirmed diagnosis of malnutrition based on vali-
dated criteria or the temporal sequences of associations between
the variables considered and nutritional status. Accordingly, many
potential determinants were not available in the present cohort
(i.e., socioeconomic conditions, education levels, depressive
symptoms, etc.), including data concerning the nutritional status
before hospital admission or regarding eating habits in the home
context. Moreover, although assessed in the first hours from
admission, the reason for hospitalization itself may have, at least
partially, influenced the nutritional status. Finally, although MNA-
SF represents the most common nutritional screening tool in
older hospitalized patients, most validation studies have used the
full-form MNA as the reference standard with questionable find-
ings due to incorporation bias [24] and when compared to an
accepted reference standard, it seems to overestimate malnutrition
risk. Additionally, our study focuses on a population in a specific
hospital setting and reflects the reality of a definite geographical
area; thus, the generalizability of our findings is inevitably limited.
Ultimately, secondary 1-year health outcomes may not take into
proper account therapeutic interventions eventually prescribed at
discharge and patients’ adherence to them, which was beyond the
aims of the present study.

Despite these limitations, the exceptionally high prevalence of
the risk of malnutrition, its coexistence with other geriatric con-
ditions, and their impact on health outcomes in our sample of older
inpatients upon hospital admission should reaffirm the importance
of integrating and implementing nutritional and functional
screenings in clinical practice to identify malnutrition across all
healthcare settings. Following recent guidelines, regularly assessing
the nutritional status of older patients living in the community
through the adoption of simple screening tools, even within the
busy realm of general practice, would enable early recognition of
the clinical risk of malnutrition. This, in turn, could lead to targeted
interventions aimed at addressing, where possible, modifiable
personal, nutritional, and environmental causes (e.g., dysphagia,
chewing difficulties, inadequate caloric intake in terms of both
quantity and quality, meal dependency, etc.) [5,49,50], as well as
aiding in the better prediction of patients’ clinical trajectories. A
patient-centered approach including early behavioral, nutritional,
and physical-rehabilitative interventions within an interdisci-
plinary team, even in primary healthcare settings, could have a
significant impact on health outcomes and quality of life as well as
on healthcare costs.

5. Conclusions

This prospective single-center cohort study revealed a remark-
ably high prevalence of malnutrition or risk of malnutrition among
226
patients aged 65 and older hospitalized on admission in both
general medical and geriatric units (82.3 %), associated with poorer
functional autonomy, cognitive status, increased comorbidities, and
reduced food intake and muscle strength at baseline, as well as
with higher overall mortality (both during hospitalization and
within 12 months from recruitment).

These findings emphasize the importance of early assessment of
nutritional and functional status in the geriatric population, to
reduce the risk of malnutrition as well as concomitant sarcopenia
and its consequences. Themandatory integration of comprehensive
nutritional and functional assessments into clinical practice across
all healthcare settings (i.e., general practice, hospitalization, insti-
tutionalization) may not only enhance prognosis prediction but
also allow for timely, targeted nutritional and physical in-
terventions to address modifiable causal factors in a patient-
oriented approach, potentially impacting health outcomes, quality
of life and healthcare costs.
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