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Introduction: Frailty is a geriatric syndrome defined as a state

of increased vulnerability to negative health outcomes that is considered

the most powerful predictor of disability, dependence, institutionalization
and death, and so considered a major health burden. Malnutrition has been
described to be independently associated with frailty. Objectives: Primary
objective was to describe the frequency of frailty in institutionalized patients
with neurodegenerative disorders. Secondary objectives were to describe

the frequency of undernutrition and to evaluate the correlation between
frailty and nutritional status. Methods: A cross-sectional observational pilot
study was performed. All patients aged 65 years and older with at least one
neurodegenerative disorder admitted in CNS- Campus Neurolégico were
included. A nutritional assessment, through the Mini Nutritional Assessment
(MNA), anthropometric measurements and the Edinburgh Feeding Evaluation
in Dementia Questionnaire (EAFED-Q), and a frailty assessment, through the
Marigliano-Cacciafesta Polypathological Scale (MCPS) and the Clinical Frailty
Scale (CFS), were conducted. Results: 76 participants were included with a mean
age of 76+6.8 years. Parkinsonian syndromes represented 82.9% of the sample.
The frequency of frailty was 71.1%. Patients with atypical parkinsonism were
significantly frailer than patients with Parkinson's disease (PD) (85.7 and 60%,
respectively). 69.3% of the patients with dementia were frail. The frequency of
undernutrition (and risk of) was 73.7%. Although not statistically significant,
undernutrition was more frequent in dementia syndromes, followed by
atypical parkinsonism and PD (30.8, 21.2 and 10%, respectively). Significant
correlations were found between all the nutritional assessment parameters and
the MCPS, being the strongest with the MNA and the EAFED-Q. Conclusions:
The prevalence of frailty in institutionalized patients with neurodegenerative
disorders is high, along with the prevalence of undernutrition. Frailty and
nutritional status parameters share significant correlations.
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INTRODUCTION

Frailty is a common geriatric syndrome that re-
sults mostly from the cumulative decline of multiple
physiological systems and their reserves that are as-
sociated with the ageing processl*-¢l. This decline man-
ifests as a state of increased vulnerability to negative
outcomes when facing a stress, this increased vulnera-
bility is due to the decreased ability to regain homeosta-
sis and functional abilitieslt5-10],

Common symptoms of frailty are extreme fa-
tigue, unintended weight loss, frequent infections, slow
gait, muscle weakness, and low energy expenditurelt711l,
Balance and gait impairments, fluctuating confusion,
delirium, and impaired awareness are considered major
features of frailty and may occur as outcomes of frailty
after a stress eventt1214],

The prevalence of frailty increases with age: it
is estimated that 7% of adults aged 65 years are frail
worldwide, while in those over 80 years it increases to
20%l[141115], Tn healthcare institutions this prevalence is
expected to be higher, and despite the heterogeneous
results from the few studies that have been conducted,
it is estimated that frailty affects nearly half the resi-
dents of healthcare institutions/6-8l,

The physiopathology of frailty is a complex mul-
tifactorial processittl, Although universal consensus
regarding the operational criteria for assessing frail-
ty is lacking, the physical model, known as the Frailty
Phenotype [EP], is the most used and cited instrument
to assess frailty, mainly in community-dwelling set-
tingsl9-22], To assess all diagnostic criteria from the FP,
the person must be able to comply, both physically and
mentally, to perform the required tasks, consequently
the validation study excluded patients with Parkinson’s
disease [PD], stroke, a history of depression, and cogni-
tive impairment [CII[723],

Most of the validation studies for other instru-
ments that assess frailty excluded dementia or CI and/
or PD, making it difficult to assess frailty with validated
instruments in this population(24],

Amici and colleagues designed an 11-item scale,
the Marigliano-Cacciafesta Polypathological Scale MCPS],
that assesses the presence and severity of frailty by iden-
tifying and classifying the possible severity of disorders
related to 11 physiological systems (such as neurological
disorders, respiratory, renal, metabolism and nutritional
status, and cognitive state and mood)2.

Frailty and neurodegenerative diseases, such
as PD and dementia syndromes, share common symp-
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toms like balance and gait impairments, delirium, fluc-
tuating confusion, impaired awareness, and disability
that fluctuates over timel7112526], For these reasons, it
seems reasonable to hypothesize that the prevalence of
frailty in this population is high(711.2526],

The prevalence of malnutrition in the elderly
is heterogeneous and rises as the level of care increas-
esl27-30, Nutritional status and frailty share a close
relationship, being estimated that 90% of communi-
ty-dwelling elders at risk of malnutrition are either
prefrail or fraill3l. Malnutrition seems independently
associated with frailty(32l.

The primary objective is to describe the frequen-
cy of frailty in institutionalized patients with neurode-
generative disorders in the moment of admission in a
healthcare institution. The secondary objectives are: a)
To describe the frequency of undernutrition and risk of
undernutrition; b) To evaluate the correlation between
frailty and nutritional status; c) To evaluate the correla-
tion between the MCPS and CES.

MATERIALS AND METHODS

Study design and population

A cross-sectional observational pilot study was
performed. All patients 65 years and older who were
consecutively admitted to CNS - Campus Neurélégico
with at least one of the following neurodegenerative
disorders were included:

a) Dementia syndromes, such as Alzheimer’s dis-
ease (AD), frontotemporal dementia (FTD), vas-
cular dementia (VD), or other non-specified de-
mentia syndromes;

b) Parkinsonian syndromes, such as PD, Lewy body
dementia (LBD), progressive supranuclear palsy
(PSP), corticobasal degeneration (CBD), multiple
system atrophy (MSA), or vascular parkinsonism
(VP);

c) Motor neuron disease (MND).

This study was approved by both the Scientific
Board of the Faculty of Medicine of the University of
Lisbon (FMUL) and by the Ethics Committee of CNS-
Campus Neurolégico (CNS) in 21st November 2017 and
1st February 2018, respectively.

Written informed consent to participate in the
study was provided by all patients who met the inclu-
sion criteria. This consent was obtained from a legal
representative if the patient had dementia.
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Data collection and Assessment protocol
Data collection was performed for 4 months
within the first 24-48 hours after the patient was ad-
mitted. Sociodemographic information was collected,
as was the main neurodegenerative disorder that had
been diagnosed and its severity rated according to:
a) The Hoehn & Yahr scale (H&Y) for parkinsonian
syndromesl33!
b) The Clinical Dementia Rating (CDR) for demen-
tia syndromes!34l
Frailty was assessed with the MCPS and the
Clinical Frailty Scale (CFS). Global frequency of frailty
according to the MCPS was considered as the sum of
medium-severe, severe and very severe states of the as-
sessment tool, while for CES a score of 4 or more.
Nutritional status was assessed with the Mini
Nutritional Assessment (MNA), Body Mass Index (BMI)
and the Edinburgh Feeding Evaluation in Dementia
Questionnaire (EAdFED-Q).

Statistical analysis

The distribution of the data was analysed by
skewness and kurtosis, and normal distribution was
considered when the variable followed a symmetric
and mesocuric presentation.

All data was analysed using descriptive statis-
tics: categorical variables through relative frequencies,
and continuous variables through mean and standard
deviation.

The Spearman’s correlation test was used to assess the
following correlations:
a) The correlation between the MCPS and the CES
b) The correlation between the CFS and the BMI,

MNA, and the EdFED-Q
The Pearson’s correlation test was used to assess the
following correlations:

Frailty and nutritional status in institutionalized elderly patients with neurodegenerative disorders

a) The correlation between the MCPS and the H&Y
(severity of parkinsonian syndromes)
b) The correlation between the MCPS and the CDR
(severity of dementia syndromes)
c) The correlation between the MCPS and the BMI,
MNA and the EAFED-Q
d) The correlation between the H&Y and the MNA
and the EAFED-Q
To assess differences between the mean values
of independent groups, the Mann- Whitney test was
used for the following variables: age, MCPS score, MNA
score, BMI value, and the EAFED-Q. The difference be-
tween median values of categorical variables such as
the H&Y and the CFS with the Chi square test.
Statistical significance was considered <0.05 for
all tests.

RESULTS

A total of 76 participants (69.7% males) were
included in this study at the moment of admission,
from which 82.9% were Parkinsonian syndromes. No
participant with MND was included. Due to the low
number of participants with PSP, LBD, MSA, CBD, VP,
and non-specified parkinsonian syndromes, all these
diseases were grouped in a single group: “Atypical par-
kinsonism"3sl,

Frailty

According to the MCPS and the CES most of the
participants were medium-severely frail (46.1%) and se-
verely frail (44.7%), respectively (table 1).

Table 2 displays data regarding the sociodemo-
graphic information, clinical data, and descriptive anal-
ysis of frailty and nutritional status.

TABLE 1. Frailty frequency according to the Marigliano-Cacciafesta Polypathological Scale and to the Clinical Frailty Scale.

Marigliano-Cacciafesta Polypathological Scale (n=76)

Clinical Frailty Scale (n=76)

Classification Frequency (%) Classification Frequency (%)

Slight 6.6 (n=5) Managing well 3.9 (n=3)

Medium 22.4 (n=17) Vulnerable 9.2 (n=7)

Medium-severe 46.1 (n=35) Mildly frail 10.5 (n=8)

Severe 15.8 (n=12) Moderately frail 27.6 (n=21)

Very severe 9.2 (n=7) Severely frail 44.7 (n=34)
Very severely frail 3.9 (n=3)

JSCMed | Volume 169 | No. 01 | FEBRUARY 2025

16



—
—
Nt
-2}
[1-]
-

J SOC CIENC MED LISB 2025

RESEARCH ARTICLE

Frailty and nutritional status in institutionalized elderly patients with neurodegenerative disorders

Juedyusig

‘sodures juapuadapu 10§ 189} a1enbs 1Y) ay} Joj aN[eA d ;
‘sa[dures Juapuadapul 10J 1$9) ASUNYM-UUR] 9y} 10] dn[eA d |
¢sdno13 sauiopuAs eryuswap pue ueruosunred usamlaq uosLieduiod oy Joj anfea d
‘sdnoig wsruosuryred [eordAje pue 9seasIp s,UOSUBIR UIIMIO( UOSLIRAWOD 3Y) 10 AN[eA d

*(enyuawap redodwajojuoiy) L ‘(Aydony swashg sdnnpy) VSIN ‘(Asfed 1eapnuesdng aaissaifoid) dSd ‘(enuswa( Apog Ama1) @gT ‘(2areuuonsang) enuawa(q
ur uorjenpeaq Suipasy ySinquipq) Q- IPT ‘(YuowWssassy [eqo[n dANI2[qNGS) YOS {(Tuswssassy reuonLiny WIp) VNI ‘(3[edS [earsojoyredAjod eisajerose)-ouersuepy) SJIN (eSuel afrrenbiajur) sanfeA UBIpa]y SUOTRIAID PIRPUR]S F SON[RA URI\

18C0 6'1F5C THF09 6'1FC¥ 0°SF'S L0FST V9FL8 I'y*8% | T'€¥F8C | I'€FIV | L1100 Sy VEF9T LEFLE 0-aaiva
1160 6'TFESC 8'9FG'8C TTFIT TV 9T OTFETE 0'SFTIC | 6F7F6'ST | 9CFTIT | €LF6'9C | 1690 8'GFE9T 1'$¥€'9¢ €CFI9g | Xxapur ssow fpog
1970 TEFS61 697661 G'97981 £6F6°07 L0¥F0°6g €971 99FSLL | 6'CFFIC | THFL6I | 1810 G861 LYFE1e 0°6F¢0g LA/
snjejs [euonuINN
2680 | (@62 OF34 ©¢ OF: OF; OF: Wz | @z | Wz |80 | ©z ©¢ ©¢ &swmmﬁ
1920 GLIF0'GE TVeFEsy | 8F¥IFC9C V'ECF1'8¢ L'6C¥0°Ch 6'9¢F09L | T'IZFS6¥ | GLIFILE | 661F9CH| 1100 | SCCFLSH I'8IF8'1¢ 0'TC+¢8¢E Sdon
hyrey
- €27 OF34 OF: - - - - - - - - - g | ™M™ A
- - - - ©¢ sy s @svy @s My | .2500 ms e (257 4Ynf B uyooy
aseasIp 3y} Jo Ay1ansg
- o1 w " o nt % w0 W1 o | - - ) £9/8 @as\h@%ﬁww
181°0 6CF0EL LOIFGZ8 | 99%0°08 LLFIPL VI1F0CL 0FFLYL 99FZL | 8LFIIL | V'8FY8L | 1890 VLF8GL GGFI'GL 8'9F9. (sreak) oy
(=0 (=w
awoipuhs (g=u) awolpuhs (z=u) (g=u)
(p=u) aseasip ueiuosunjied | wsiuosunjied | uonessuabap | (p=u) (¢=u) (Z1=w) ( ) ( ) (92=u)
sJawRyzly | payoads-uo Jejnose ESEQODILIO ge=u 0¢=u
. d ald " IBYz|y | paul N | A leseqoanio) VSN dSd aqan Ew_—_ow:_v_._mn aseasip wucmn_u_-._mn_
sasoubelp wsiuosunjred jeaidfyy od |eaidfyy s,uosunjled v
(e1=u) (e9=)
sawioipufs enuawag sawiolpuAs ueluosunyied

"Juawow uoissiwpe 3y} ui syuedioned ayj jo exep [eal

9 pue 9ydesbowsapoldos gz 319VL

JSCMed | Volume 169 | No. 01 | FEBRUARY 2025 | 17



RESEARCH ARTICLE

J SOC CIENC MED LISB 2025;169(1)

Severe and very severe frailty was higher in
atypical parkinsonism, followed by dementia syn-
dromes (figure 1).

The MCPS score and the CFS classification were
statistically significant correlated (rs=-0.665; p=0.000).
This correlation was stronger in dementia syndromes
(rs= -0.773; p=0.002), followed by atypical parkinsonism
(rs=-0.635; p=0.000) and PD (rs=-0.501; p=0.005).

Nutritional status

The global frequency of undernutrition (and
risk of) was 73.7% according to the MNA. Despite no sta-
tistically significant differences between parkinsonian
and dementia syndromes, undernutrition seem more
frequent in dementia (84.6%) followed by atypical par-
kinsonism (75.7%) (figure 2).

Most of the patients with PD were obese (30%)
according to the BMI, while atypical parkinsonism were
more frequently normal (30.3%) and dementia syn-
dromes undernourished (23.1%) (figure 3).

Frailty and Nutritional status

Significant correlations were found between the
nutritional assessment parameters and the MCPS. The
MNA and the EdFED-Q scores both showed a strong
correlation with the MCPS (table 3).

DISCUSSION

Frailty

In the present study, the frequency of frailty in
institutionalized patients with neurodegenerative dis-
orders is high (71.1%).

Due to the lack of studies examining frailty in
institutionalized patients with neurodegenerative dis-
orders it is difficult to compare our resultsi6l. Howev-
er, the prevalence found in our study was considerably
higher than in previous studies with community-dwell-
ing older adults, since the overall prevalence of frailty
in 10 European countries is 17%[1531],

There is scant evidence on the prevalence of
frailty in nursing homes, possibly due to the practical
limitations of using screening tools: the majority of
tools require the physical or mental collaboration of
the patient, which may be difficult in institutionalized
individuals. The high levels of dependence, comorbid-
ity, disabilities, and malnutrition over long-term care
may contribute to making such screening difficult6l,
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Frequency and severity of frailty

Slight
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M Severe

Il Very severe
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Dementia
syndromes

Parkinson’s
disease

Atypical
parkinsonism
FIGURE 1. Frequency of the severity of frailty assessed by the

Marigliano-Cacciafesta Polypathological Scale (MCPS) according to the
neurodegenerative disorder (n=76).

Nutritional status according to the MNA
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FIGURE 2. Frequency of nutritional status according to the Mini
Nutritional Assessment (MNA) for the different neurodegenerative
disorders (n=76).

Nutritional status according to the BMI
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FIGURE 3. Frequency of nutritional status according to the body mass
index (BMI) for the different neurodegenerative disorders (n=76).
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TABLE 3. Correlations between frailty scales and nutritional parameters.

Body mass index MNA EJFED-Q
MCPS r=-0.363** r=-0.732** r=0.714**
CFS rs=0.227* rs=0.629** rs=-0.689**

MCPS (Marigliano-Cacciafesta Polypathological Scale), CFS (Clinical Frailty Scale),
MNA (Mini Nutritional Assessment), EdFED-Q (Edinburgh Feeding Evaluation in
Dementia Questionnaire). * p<0.05 ** p<0.01

A systematic review published by Kojima and
colleagues assessed 9 studies of institutionalized elder-
ly patients and estimated the prevalence of frailty to
be 52%, and prefrailty to be 40% according to different
assessment criteria (Frailty Phenotype, Clinical Frailty
Scale, Edmonton Frail Scale, and two others)l€l. In our
institutionalized elderly sample (average age of 76:6.8
years), the frequency of frailty was considerably high-
er, despite our sample being younger than those in the
aforementioned systematic review (80.3 years)il. This
suggests that the load of neurodegenerative disorders
may influence the risk and/or severity of frailty even in
those below the age of 80 years. However, it is impossi-
ble to make any conclusions as the clinical characteris-
tics of the population pooled by the systematic review
were not described(i],

Although few studies using the MCPS have
been published, this tool has been considered useful
for screening frailty and to program an intervention/
rehabilitation as it allows for the severity of frailty to
be stratified(36:37,

In our sample, participants with atypical parkin-
sonism presented more severe frailty than PD. Also, the
atypical parkinsonism participants had greater disease
severity compared to those with PD. These differences
are in concordance with the literaturel38-42l, Atypical
parkinsonism usually has a faster and more severe pro-
gression than PD, with a poor response to dopaminer-
gic treatment, a worse prognosis, shorter survival, and
more complications in the early stages(3542l. Motor fea-
tures such as early postural instability and falls, early
dysarthria and dysphagia, dystonia, and impaired re-
sponse to levodopa treatment are frequent in atypical
parkinsonism, along with early and severe cognitive
and behavioral changes, apraxia, hallucinations, ortho-
static hypotension, and urinary dysfunction(3s,

In our study, the frequency of frailty in patients
with Parkinsonian syndromes was 70.6% (corresponds
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to the sum of medium-severe, severe, and very severe
frailty). Specifically, in PD the frequency was 60% and
in atypical parkinsonism 85.7%.

In a sample of 133 patients in an acute hospital
setting with an average age of 74 years, the frequency
of frailty was 75.9%, which is similar to our results al-
though assessed with different criterial43l. Also, 76.7% of
those patients were malnourished and at risk of mal-
nutritionk3l,

Although moderate, we found a statistically sig-
nificant correlation between frailty and the severity of
Parkinsonian syndromesl44, A small number of stud-
ies have described the prevalence of frailty in PD, and
some have demonstrated that women with PD have a
higher risk of frailty than men[25264546], Despite this,
the prevalence of frailty in PD has been reported to
be high (69.4%)147). Furthermore, the severity of PD as-
sessed with the unified Parkinson's disease rating scale
and levodopa dose seems higher in frail patients[2246.48],

The high frequency of frailty found in our study
was expectedly high since some of the clinical features
of Parkinsonian and dementia syndromes are consid-
ered major risk factors for frailty and are part of several
assessment tools. Slow gait speed is a common feature
of Parkinsonian syndromes, along with postural insta-
bility, risk of falls, and balance impairmentl49-5l, De-
pression, cognitive decline, malnutrition, and urinary
dysfunction may also occur especially in advanced
stagesl4652-54], Since most of our participants were rated
as having a high severity of the neurodegenerative dis-
ease, this frequency seems reasonable.

Frailty in this specific population is frequent and
particularly more severe in patients with atypical par-
kinsonism. These results highlight the importance of
an early screening for frailty.

Nutritional status

The frequency of undernutrition and the risk
of undernutrition according to the MNA in our study
is also high, and in concordance with a previous study
performed in similar population (73.7 versus 77.1% re-
spectivelylssl), and, in general, higher than published
studies in nursing homes or community(2829.313255-58],

Besides the wide variation, depending on the
applied methodology, in PD patients the general prev-
alence of malnutrition varies between 0-24% while 3 to
60% are estimated to be at riskl59l. When assessed with
the MNA, the variation between studies decreases to
0-2% of malnourished and 20-34% at riskl59l. Our results
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in PD patients regarding undernutrition and risk of un-
dernutrition (66.7%) were similar to the ones obtained
in a sample of 34 institutionalized PD elders, where 62%
were malnourished or at risk at the admission accord-
ing to the MNAIs5],

Body weight and PD share a relation that is still
unexplained!s2. Weight loss is frequent, especially in
advanced stages of the disease, and it has been shown
that weight loss and low body weight (and BMI) are
associated with a higher risk of developing dyskinesia
due to the higher ratio of levodopa dose per kilogram
(>emg/kg)l€0l. Also, weight loss is associated with mor-
tality and poor quality of lifel6061],

The frequency of undernutrition or risk of un-
dernutrition in patients with LBD in our study (n=12)
was 83.3%, which is higher than the one found by Roque
and colleagues in a community setting (77.3%)62],

Regarding dementia syndromes, 84.6% of the
patients were undernourished or at risk according to
the MNA. Specifically, in AD patients (n=5), 80% was
undernourished or at risk of undernutrition. Despite
the small number of patients with AD included, this
frequency is higher than the one found in communi-
ty-dwelling AD elders (varies from 14.1 to 55.9%)[62l,

Frailty and Nutritional Status

Interestingly, the general frequency of under-
nutrition (or risk of) is very similar to the frequency
of frailty. This goes in favour of the strong correlation
between MNA and MCPS that was demonstrated in our
study (r=-0.732; p<0.01) and in line with previous studies
regarding the correlation between nutritional status
and frailtyl3143. The MNA assesses several risk factors
for frailty, namely weight loss and low BMI, reduced mo-
bility, and low nutritional intake. In the parkinsonian
syndromes, the undernourished participants were also
the ones with more severe frailty while the patients at
risk of undernutrition were also medium-severely frail.
In dementia syndromes similar tendency was verified.

On the other hand, the correlation between BMI
and MCPS was weak (r= -0.363; p<0.01). In the MCPS,
nutritional status can be assessed with the MNA or the
BMI, however the considered BMI cut-offs are common-
ly used for adults and not for elders. This means that an
elder can be mistakenly considered overweight instead
of normal since the reference value for normal in older
adults is 24-26.9kg/m2 that is close to overweight cut-
offs in adults (25-29.9kg/m?2). Despite this, in our study
we also found a U-shaped relation between frailty and
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BMII63-65], This relation was more obvious in parkinso-
nian syndromes than in dementia syndromes possibly
due to the differences in the number of participants in
both groups.

CONCLUSIONS

The frequency of frailty in institutionalized pa-

tients with neurodegenerative disorders is, as expected,
high. Similar frequency of undernutrition (or risk of)
was found. Nutritional status and frailty seem to be sig-
nificantly correlated. Since inadequate nutrition and/or
poor nutritional status are potentially treatable causes
for frailty, it seems reasonable to further investigate
the effects of therapeutic nutritional interventions to
prevent and to treat frailty.
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