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Frailty and nutritional status  
in institutionalized elderly patients 
with neurodegenerative disorders
Diana Miranda 1,2, Vânia Costa 3, Rita Cardoso 1,2, Nilza Gonçalves 2,4, 
Ana Castro-Caldas 1,4, Joaquim J. Ferreira 1,2,4

 ABSTRACT:  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 Neurológico were 
included. A nutritional assessment, through the Mini Nutritional Assessment 
(MNA), anthropometric measurements and the Edinburgh Feeding Evaluation 
in Dementia Questionnaire (EdFED-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 EdFED-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 process[1-6]. 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 abilities[1,5-10].

Common symptoms of frailty are extreme fa-
tigue, unintended weight loss, frequent infections, slow 
gait, muscle weakness, and low energy expenditure[1,7,11]. 
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 event[1,12-14]. 

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%[1,4,11,15]. In 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[16-18].

The physiopathology of frailty is a complex mul-
tifactorial process[1,11]. Although universal consensus 
regarding the operational criteria for assessing frail-
ty is lacking, the physical model, known as the Frailty 
Phenotype [FP], is the most used and cited instrument 
to assess frailty, mainly in community-dwelling set-
tings[19-22]. 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 [CI][7,23]. 

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-

toms like balance and gait impairments, delirium, fluc-
tuating confusion, impaired awareness, and disability 
that fluctuates over time[7,11,25,26]. For these reasons, it 
seems reasonable to hypothesize that the prevalence of 
frailty in this population is high[7,11,25,26].

The prevalence of malnutrition in the elderly 
is heterogeneous and rises as the level of care increas-
es[27-30]. 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 frail[31]. Malnutrition seems independently 
associated with frailty[32]. 

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 CFS.

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 Neurólógico 
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 Neurológico (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 
syndromes[33]

b) The Clinical Dementia Rating (CDR) for demen-
tia syndromes[34]

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 CFS 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 (EdFED-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 CFS
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:

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 EdFED-Q

d) The correlation between the H&Y and the MNA 
and the EdFED-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 EdFED-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”[35].

Frailty 
According to the MCPS and the CFS 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.
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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)
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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 results[16]. 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%[15,31].

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 difficult[16].
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TABLE 3. Correlations between frailty scales and nutritional parameters.

Body mass index MNA EdFED-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)[16]. 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)[16]. 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[16].

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 literature[38-42]. 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[35,42]. 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[35].

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 criteria[43]. Also, 76.7% of 
those patients were malnourished and at risk of mal-
nutrition[43].

Although moderate, we found a statistically sig-
nificant correlation between frailty and the severity of 
Parkinsonian syndromes[44]. 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[25,26,45,46]. Despite this, 
the prevalence of frailty in PD has been reported to 
be high (69.4%)[47]. Furthermore, the severity of PD as-
sessed with the unified Parkinson’s disease rating scale 
and levodopa dose seems higher in frail patients[22,46,48].

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 impairment[49-51]. De-
pression, cognitive decline, malnutrition, and urinary 
dysfunction may also occur especially in advanced 
stages[46,52-54]. 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-
spectively[55]), and, in general, higher than published 
studies in nursing homes or community[28,29,31,32,55-58].  

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 risk[59]. When assessed with 
the MNA, the variation between studies decreases to 
0-2% of malnourished and 20-34% at risk[59]. 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 MNA[55].

Body weight and PD share a relation that is still 
unexplained[52]. 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 
(>6mg/kg)[60]. Also, weight loss is associated with mor-
tality and poor quality of life[60,61].

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%)[62]. 

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 frailty[31,43]. 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/m2). Despite this, in our study 
we also found a U-shaped relation between frailty and 

BMI[63-65]. 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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