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ABSTRACT

Objective: One of the significant issues in Parkinson’s disease (PD) is the
risk of malnutrition due to taste and smell alterations at the early stages
and the later onset of dysphagia. Dysphagia can cause complications like
aspiration, which may accelerate the progression of the disease. Our study
evaluates swallowing difficulties and nutritional status using objective
questionnaires in PD patients who did not report any issues with
swallowing or feeding.

Material and Methods: Forty patients had undergone swallowing and
feeding-related tests during their outpatient visits.

Results: There was no significant relationship between the Gugging
Swallow Screening (GUSS) score and body mass index (BMI), whereas
there was a positive correlation between BMI and Mini Nutritional
Assessment-Short Form (MNA-SF) scores (r=0.489, p=0.001). Additionally,
there was a positive correlation between GUSS and MNA-SF scores
(r=0.397, p=0.011).

Conclusion: In this study, various degrees of swallowing and feeding
disorders were identified in most of our patients who did not complain of
such issues. Therefore, it is considered crucial to conduct objective
assessments of swallowing and feeding during each visit for PD patients,
even if not mentioned by the patients or their caregivers. This early
detection of dysphagia and malnutrition risk and taking necessary
measures is believed to be important for ensuring proper management.
Keywords: Parkinson’s disease, swallowing, nutrition, neurodegenerative
disease

oz

Amag: Parkinson hastaliginda, en énemli problemlerden biri tat ve koku
degisikligine bagh malnitrisyon riski ve ilerleyen dénemde ortaya ¢ikan
disfajidir. Disfaji aspirasyon gibi komplikasyonlara neden olabilmekte, has-
taligin ilerleyisini hizlandirmaktadir. Bu gaismanin amaci, kendisi ve bakim
vereni, yutma ve beslenme bozuklugundan yakinmayan Parkinson hasta-
larinda yutma gticligu ve beslenme durumunun degerlendirilmesidir.
Gereg ve Yontemler: Poliklinik basvurulari esnasinda yutma ve beslenme
ile ilgili testleri yapilmis olan 40 hasta ¢alismaya dahil edilmistir.

Bulgular: Hastalarin BKi ile GUSS skoru arasinda anlamli iliski gdzlenmez-
ken, BKi ile MNA-SF skorlari arasinda pozitif korelasyon gézlendi (r=0,489,
p=0,001). Ayrica GUSS ve MNA-SF skorlarinin da pozitif korelasyon goster-
digi bulundu (r=0,397, p=0,011).

Sonug: Bu ¢alismada yakinmasi olmayan hastalarin biyik kisminda gesitli
derecelerde yutma ve beslenme bozukluklari saptanmistir. Bu nedenle
hasta ve yakinlari tarafindan dile getiriimese de Parkinson hastalarinda her
basvuruda yutma ve beslenme ile ilgili objektif degerlendirmelerin yapil-
masinin disfajinin ve malndtrisyon riskinin erkenden saptanmasi ve gerek-
li 6nlemlerin alinmasini saglayacagindan énemli oldugu dustiniilmektedir.
Anahtar Kelimeler: Parkinson hastaligi, yutma, niitrisyon, nérodejeneratif
hastalk
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INTRODUCTION

The second most common neurodegenerative disease is
Parkinson’s disease (PD) following Alzheimer’s disease, and
the prevalence of the disease has been increasing in recent
years (1). Early neurodegeneration of the substantia nigra pars
compacta causes this disease, and it accounts for 80% of all
parkinsonism cases. (2). Dopamine deficiency is the main ne-
urobiochemical abnormality associated with this disease (3, 4).
Accordingly, motor symptoms, including rigidity, tremor, and
postural instability, especially bradykinesia, are the most com-
mon manifestations of PD (5). However, non-motor symptomes,
including loss of smell, depression, anxiety, REM sleep behavio-
ur disorder, constipation, bladder dysfunction, cognitive impair-
ment, pain, and sensory complaints, may also occur as a result
of the involvement of other brain regions during the earlier
stages of the disease and during its progressive prognosis (6, 7).

Weight loss in patients with PD may occur due to different
symptoms, which can start years before the diagnosis. (8-10).
Affected individuals may experience a decrease in motor functi-
on and initial weight gain due to treatments, including levodopa
and dopamine agonists, during the years following the onset of
symptoms (11). Nevertheless, weight loss associated with an
increase in the amount of energy consumption due to muscle
hypertonia and dyskinesia occurs during the course of the dise-
ase with an increased risk of malnutrition. Reduced daily activi-
ties, including shopping and cooking, associated with disrupted
motor symptoms are considered to play a role in decreased
food and energy intake. Furthermore, alterations in stomach
and bowel movements may cause bloating, discomfort, nau-
sea, and early satiety. Decreased cognitive performance and
sense of smell also affect eating behaviours, and individuals
with cognitive impairment may forget whether they have eaten
or not. It is well established that dysphagia, which may occur
during the disease, also contributes to malnutrition. Dyspha-
gia and malnutrition may worsen the existing clinical picture,
cause complications such as aspiration, and accelerate disease
progression in the affected patients. Early symptoms such as
changes in appetite and nutrition, weight loss, and dysphagia,
which can appear during the initial stages of the disease, may
often be overlooked and not reported by the patient or their
relatives. This contrasts with motor symptoms, which receive
more clinical attention. Therefore, it is important to monitor
these symptoms regularly for early recognition and to take the
necessary precautions (11-13).

In this study, we evaluated dysphagia and nutritional status
in patients with PD who did not present with complaints of
dysphagia or malnutrition using objective questionnaires in an
outpatient clinic.

MATERIAL AND METHODS

Selection of the participants

In this descriptive and cross-sectional study, 40 patients who
were followed up at the Movement Disorders Outpatient Clinic
of the Department of Neurology, Division of Behavioral Neu-

rology and Movement Disorders, Department of Neurology,
Istanbul Faculty of Medicine, Istanbul University were inclu-
ded. Patients who presented to the outpatient clinic between
September 2022 and January 2023 and were diagnosed with
possible PD based on the Parkinson’s Disease Society Brain
Bank diagnostic criteria were selected. (14). The patients un-
derwent swallowing and feeding tests during their outpatient
visits, and their demographic and clinical characteristics were
captured. All patients were examined by neurologists specia-
lised in Movement Disorders during outpatient clinic assess-
ments, and their medical history, examination findings, neuro-
imaging results, and other investigations were noted in detail.
The Gugging Swallow Screening (GUSS) test and Mini Nutriti-
onal Assessment-Short Form (MNA-SF) were used to analyse
dysphagia and nutritional status during outpatient clinic visits.
Patients were evaluated at outpatient clinic visits during which
neither the patients themselves nor their relatives mentioned
any swallowing complaints. Informed written consent was ob-
tained from all patients. Ethical approval was obtained from
istanbul University Ethics Committee (Date: 22.02.2021, No:
94690).

Statistical analysis

Statistical analyses of the results were performed using the
statistical software SPSS, Version 21.0 (IBM SPSS Corp., Armonk,
NY, USA).

Hugging Swallow Screening Test

The GUSS test consists of two stages: the first stage is the in-
direct swallowing test, which is a preliminary assessment, fol-
lowed by the second stage, the direct swallowing test, which
includes three sub-tests. The first stage comprises the ability
to maintain wakefulness for 15 min, to cough and/or clear the
throat voluntarily at least twice, and to swallow saliva success-
fully without a change in voice or salivation. Patients who pass
this first part of the GUSS with a full score of 5 continue on
the second stage, which is a direct swallowing test with foods
of variable fluidity. During the direct swallowing test, signs of
aspiration were observed, including delayed swallowing (<2 s
for liquids and semi-solids, >10 s for solids), involuntary cough
(Before, during, 3 min after swallowing), drooling, and changes
in voice. Assessment was performed after 5 teaspoons of semi-
solid food intake. Those who were successful were then asses-
sed with liquid (Starting with 3 mL, followed by increasing amo-
unts of 5, 10, 20 and 50 mL). Patients who successfully scored
full points at this stage were then tested with solid food (15).

Direct swallowing assessment was performed using yogurt for
semi-solid foods, water for liquid foods, and biscuits for solid
foods in our outpatient clinic. A total of 20 points can be scored
with 5 points from the first section and a maximum of 5 points
from each consistency thereafter.

The test scores were evaluated as follows for dysphagia and
aspiration (15).

0-9 points: Severe
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Guss Moderate
Mild
Normal swallowing

MNASsf Malnourished
At risk of malnutrition
Normal

Figure 1: The Gugging Swallow Screening (GUSS) test and Mini Nutritional Assessment-Short Form (MNA-SF) results of the patients

10-14 points: Moderate
15-19 points: Mild
20 points: Normal swallowing

Mini nutritional assessment-short form

The Mini Nutritional Assessment (MNA) was conducted using six
survey items (questions A-F1/F2), which are the MNA-SF with a
maximum score of 14 points. These items cover the patient’s we-
ight loss, food intake, mobility, body mass index (BMI), psycholo-
gical stress or acute illness, and depression or memory problems.
Calf circumference may be appropriate in cases in which BMI
measurement is not possible (16).

The test score is evaluated as follows for malnutrition:
12-14 points: Normal

8-11 points: At risk

0-7 points: Malnourished

RESULTS

Clinical characteristics and demographics of the patients

The present study included 40 patients [19 females (47.5%), 21
males (52.5%)] who presented to our outpatient clinic between
September 2022 and January 2023 and were followed up with a
diagnosis of PD. The mean age of the patients was 64.7+11.9 ye-
ars, mean disease duration was 10.7+6.2 years, and mean follow-
up duration was 10.2+5.9 years. Hoehn and Yahr staging scale
of 7 patients were Stage 1, 17 were Stage 1.5, 10 were Stage 2,
2 were Stage 2.5, and 4 were Stage 3. The mean BMI of the pa-
tients was 27+7.66 kg/m? The mean levodopa equivalent dose
administered to the patients was 1200.8+1152.70.

GUSS and MNA-SF test results

Upon review of the patients by swallowing using the GUSS test,
27 of 40 patients had mild dysphagia (67.5%) and 1 patient had
moderate dysphagia (2.5%). Twelve patients had normal swal-

lowing (30%). Upon review of the patients according to malnut-
rition using the MNA-SF test, 17 of 40 patients (42.5%) were at
risk and 2 were malnourished (5%). The remaining 21 patients
(52.5%) were normal (Figure 1).

There was no significant correlation between BMI and GUSS
scores, whereas a positive correlation was observed between
BMI and MNA-SF scores (r=0.489, p=0.001). There was a po-
sitive correlation between GUSS and MNA-SF scores (r=0.397,
p=0.011). There was no significant correlation between the cli-
nical parameters, levodopa equivalent dose, GUSS score, and
MNA-SF test score.

All patients who were at risk in the swallowing test were referred
to the Ear, Nose, and Throat (ENT) outpatient clinic for instru-
mental evaluation. Recommendations were made for swallowing
safety and therapy. Patients at risk were interviewed by a dietiti-
an, and oral nutritional supplements (ONS) were started based
on their daily caloric needs and comorbidities.

DISCUSSION

Dysphagia and malnutrition may occur at various stages of PD.
Recent studies have highlighted varying rates of malnutrition and
dysphagia across different stages of PD and how these conditi-
ons evolve with disease progression. Coelho et al. revealed that
patients in the late stages of PD exhibited significantly higher
rates of dysphagia, often reaching critical levels that necessitate
advanced interventions (17). Similarly, a meta-analysis by Kalf
et al. showed that the prevalence of oropharyngeal dysphagia
increased from the early to the advanced stages of PD, reaching
nearly 100% in some advanced cases (18). These studies highlight
a crucial link between disease progression and increased risk
of malnutrition due to dysphagia. In this study, dysphagia was
detected at various levels in a large proportion of patients, and
malnutrition risk or malnutrition was observed in nearly half of
the patients. These results are significant because patients who
did not have swallowing or feeding difficulties according to either
self-report or their caregivers’ observations were evaluated, and
swallowing dysfunction was observed in most patients.
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Increased basal metabolism and energy expenditure due to
motor symptoms play a pivotal role in the aetiology of we-
ight loss in patients with PD. A reduction in body weight was
reported in the advanced and early stages. Drug-related side
effects, including nausea/vomiting, gastrointestinal problems
(delayed gastric emptying, constipation), anorexia, insomnia,
fatigue, irritability, and anxiety, may lead to malnutrition due
to increased energy need associated with tremor, dyskinesia
and rigidity, decreased energy intake and/or dry mouth due
to conditions, including olfactory dysfunction, cognitive impa-
irment, dysphagia and impaired manual dexterity (inability to
prepare meals) (11). Many studies that compared patients with
PD and healthy controls reported that PD patients had a lower
BMI. Beyer et al. compared 51 PD patients with 49 healthy
controls and reported that their patients lost an average of 3.3
kg more weight (10). Malnutrition may result in a higher risk of
infection, delayed wound healing, reduced muscle strength and
mobility, and an increased tendency towards depression. The
number of hospital admissions and hospitalisations is higher,
systemic infections have a much more severe course, durations
of hospital stay are longer, and complication rates are higher in
malnourished patients (19). Although malnutrition was men-
tioned neither by the patient nor the caregivers, 17 (42.5%)
patients were at risk and 2 (5%) patients were malnourished
in our cohort of 40 patients in this study. These results indicate
the importance of evaluation via objective questionnaires in
patients who did not raise relevant complaints.

Dysphagia is one of the most prevalent and significant causes
of malnutrition in patients with PD. The main cause of dyspha-
gia is considered to be the reduced rate of swallowing and
slowed mastication, consistent with the nature of the disease,
a hypokinetic movement disorder. Dysphagia may be subjecti-
vely reported by patients or caregivers or detected objectively
using instrumental tools (20, 21). The rate of subjectively re-
ported dysphagia was 68% among patients with late-stage PD
in a cross-sectional study involving the Barcelona and Lisbon
cohorts (22). Dysphagia was detected in more than 50% of par-
ticipants with PD who did not report dysphagia among studies
using instrumental tools, such as fiberoptic endoscopic swal-
lowing or videofluoroscopic swallowing assessment (23, 24).
The prevalence of oropharyngeal dysphagia was 35% in subjec-
tive reports and 82% in objective evaluations, and the rate of
dysphagia in advanced stages was reported as 95%-100% in a
meta-analysis, which reviewed the prevalence of dysphagia in
all PD stages (17, 25). More than 20%—40% of individuals with
PD were not aware of swallowing disorders, and only >10%
personally reported symptoms of dysphagia (25, 26). Although
subjective dysphagia was not reported, the rates of mild and
moderate dysphagia were 67.5% and 2.5%, respectively, in the
patients included in our study. In our study, there was no signi-
ficant correlation between the Hoehn and Yahr stages and the
levodopa equivalent dose level and test scores, which are con-
sidered to correlate with the motor symptoms of the disease.
This finding indicates the fact that dysphagia may occur at any
stage of the disease, not only when motor symptoms progress.

It is well established that dysphagia and weight loss are closely
related in patients with PD. In a previous study that investigated
the aforementioned relationship, 31% of the participants had
dysphagia, and the BMI of the dysphagic group was considerably
lower than that of the non-dysphagic group (13). Another study
reported the rate of dysphagia as 43% in elderly participants,
where 59% were malnourished and 35% were at risk (14). In this
study, there was a positive correlation between dysphagia and
BMI and malnutrition scores.

The major limitation of this study is that due to the retrospective
design of the study and the absence of a relationship between
dysphagia, malnutrition, and the Unified Parkinson’s Disease
Rating Scale, not all objective motor examination scores of the
patients were available. The authors attempted to mitigate this
limitation indirectly by using the Hoehn and Yahr staging and
performing related analyses by considering that the levodopa
equivalent dose increases as rigidity and bradykinesia increase.
The retrospective design of this study may introduce selection
bias, as patients who attend clinic visits could regularly differ in
key characteristics from those who do not. Furthermore, the
cross-sectional nature of the study limits our capacity to establish
causal inferences regarding the relationship between clinical pa-
rameters, as the associations observed reflect correlations rather
than causation. To better understand how dysphagia progressi-
on directly affects the nutritional status and clinical outcomes
in PD patients over time, future longitudinal studies would be
beneficial.

Patients with PD and their relatives are not aware that swallo-
wing disorders may lead to certain complications like aspiration
pneumonia, accelerating disease progression and causing inc-
reased mortality. Swallowing and feeding disorders of various
degrees were found in most patients without complaints in this
study. Therefore, although it is not mentioned by the patients or
their relatives, it is important to perform objective evaluations in
PD patients regarding swallowing and feeding at each admission,
as this can enable early detection of dysphagia and malnutrition
risk and take necessary precautions.
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