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ABSTRACT

Context: One of the most prevalent neurodegenerative disorders affecting persons between the ages of 40 and 70 is Parkinson's disease. Non-motor
Parkinson’s symptoms are divided into sleep symptoms, dysautonomia symptoms, neuropsychiatric symptoms, and sensory symptoms. Fatigue,
depression, and anxiety are non-motor symptoms of Parkinson's that significantly worsen the quality of life.

Aims: To evaluate the effects of motor function scores using The Movement Disorder Society-Sponsored Revision of the Unified Parkinson's Disease Rating
Scale (MDS-UPDRS) PART Il values on fatigue, depression, and anxiety in Parkinson's patients.

Methods: This was an observational quantitative analytic study with a cross-sectional approach. There were 30 respondents in this research. All of them
were Parkinson's patients who were being examined and assessed with MDS-UPDRS PART Il in the Neurology department of RSUD Dr. Moewardi from
July 2021 to September 2022. Fatigue Severity Scale, Hamilton Depression Scale, and Hamilton Anxiety Scale were used to score patients' fatigue,
depression, and anxiety levels.

Results: MDS-UPDRS PART Il scores and Parkinson patients' depression, fatigue, and anxiety levels were compared with the Spearman correlation test.
A statistically significant result was obtained between the scores with depression (p<0.05; 0.862), anxiety (p<0.05; 0.584), and fatigue (p<0.05; 0.898).

Conclusion: The severity of MDS-UPDRS PART Il and the signs of fatigue, anxiety, and depression were strongly and positively correlated. This study

showed that the motoric symptoms score value increased with the likelihood of patients experiencing depression, anxiety, and tiredness.
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INTRODUCTION

Parkinson’s disease is one of the most prevalent
neurodegenerative diseases that affects people
between the ages of 40 and 70, peaking in the sixth
decade (Virameteekul et al., 2021). Degeneration of
the basal ganglia, particularly in the pars compacta
of substantia nigra, becomes the underlying
etiology (Wichmann et al., 2019). Parkinson's motor
symptoms include bradykinesia, stiffness, ataxia,
and postural instability. While non-motor
symptoms consist of sleep, dysautonomia,
neuropsychiatric, and sensory symptoms (Jankovic
and Lang, 2021).

The quality of life (QoL) can be negatively
impacted by non-motor symptoms, but regrettably,
patients do not often notice these non-motor
symptoms and do not receive treatment right away
(Santos Garcia et al., 2019). Approximately 16-70%
of sufferers experience neuropsychiatric problems
such as depression, anxiety, and fatigue (Perdossi,
2015).

Early-stage Parkinson's patients have a 27.6%
higher risk of depression than later-stage
individuals, which later rises to 70% of Parkinson’s
patients. Anxiety occurs two times more often in
PD than in the general population. 20-46% of PD
patients have anxiety symptoms. According to
Perdossi (2015), anxiety affects 30-50% of PD
patients throughout their illness. Friedman et al.
(2007), Stocchi et al. (2014), and Havlikova et al.
(2008) stated that 33 to 81% of patients reported that
they experience fatigue. Non-motor symptoms
include fatigue, depression, and anxiety, which
significantly reduce quality of life.

Non-motor symptoms significantly affect motor
symptoms (Storch et al., 2013). They can also affect
the outcome of motor symptoms based on a study
conducted by Voruz et al. (2022) Furthermore,
depression symptoms can affect motor symptoms
(Chen and Marsh, 2013). While psychosis can also
affect motor skills, based on a study conducted by
Cuesta et al. (2018). In addition, anxiety and fatigue
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also involve motoric function, according to a study
done by Kostic¢ et al. (2016).

The goal of this research is to assess the relationship
between the MDS-UPDRS PART III score and the
depression, anxiety, and fatigue symptoms of
Parkinson's disease (MDS, 2003).
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RESULTS

METHODOLOGY

The link between Parkinson's disease non-motor
symptoms and MDS-UPDRS PART III was examined in
this study wusing a cross-sectional design and
quantitative analytic observation. This research was
conducted at Dr. Moewardi General Hospital in
Surakarta, Central Java, Indonesia, from July 2022 to
September 2022. A sample of 30 people was taken, and
the total number selection of this sample was based on
the rule of thumb theory (Al Bayyati, 2012). Parkinson's
disease patients who had undergone MDS-UPDRS
PART III examinations and who signed an informed
consent form were required to meet the inclusion criteria
for this study. The exclusion criteria were patients who
had a history of tumors, autoimmune disease, congestive
heart failure, functional psychiatric disorders, and
patients who were not willing to participate in the study.
Then, each participant gave their informed consent.
Through ethical clearance number 1288/X/HREC/2022,
Dr. Moewardi General Hospital's Health Research Ethics
Committee approved the study.

In this study, 30 participants who met the eligibility
criteria were included. The data taken was in the form of
age, MDS-UPDRS PART III value, Hamilton Depression
Scale, Hamilton Anxiety Scale, and Fatigue Severity
Scale. Hamilton (1960) divided the Hamilton Depression
Scale scores into five categories: normal (0 to 7), mild
depression (8 to 13), moderate depression (14 to 18),
severe depression (19 to 22), and very severe depression
(more than 23). Hamilton Anxiety Scale values were
grouped into four categories: mild anxiety (less than 18),
mild moderate anxiety (18 to 24), moderate anxiety (25
to 30), and severe anxiety (more than 30) (Hamilton,
1959). Fatigue Severity Scale was obtained from a total
score of <36 patients who might not experience fatigue
and a value of <36 patients who might experience fatigue
(Krupp et al., 1989; Valko et al., 2008).

The Shapiro-Wilk test was used as a data distribution
test (p>0.05). Then, all variables” scores were examined
using the Spearman correlation test. SPSS 25.0 for
Windows was used to conduct all the analyses.
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The study included a total of 30 Parkinson's patients
consisting of 21 (70%) men and 9 (30%) women who met
the inclusion and exclusion criteria. The participants
were between 46 to 66 years old (mean: 55.13 + 5.526
years). Hoehn and Yahr's minimum and maximum
scores were 1 to 4 points, with a mean score of 2.43 +
1.040. The duration of Parkinson's was 5 to 10 years, with
a mean of 7.10 + 1.647. MDS-UPDRS PART III scores
ranged between 23 to 47 with a mean of 31.6 £ 7.587.
Depression scores ranged between 5 to 15, with a mean
of 9.37 £ 3.135. Anxiety scores ranged between 0 to 19,
with a mean of 10.87 + 6.274. Fatigue scores ranged
between 11 to 40, with a mean of 29.53 + 10.109. (Table
1).

Table 1. Data characteristic (n = 30).

Characteristic Mean Median  Min Max SD
Age 55.13 55.50 46 66 5.526
Hoehn & Yahr 2.43 2.50 1 4 1.040
Parkinson 7.10 7.00 5 10 1.647
duration

MDS UPDRS 31.60 29.00 23 47 7.587
PART Il

Depression 9.37 8.50 5 15 3.135
scale

Anxiety scale 10.87 12.00 0 19 6.274
Fatigue scale 29.53 35.5 11 40 10.109

Min: Minimum; Max: Maximum; SD: Standard deviation.

According to the Shapiro-Wilk normality test results,
the age variable was normally distributed (p>0.05;
0.377), while the others were not normally distributed
(p<0.05). (Table 2).

Table 2. Shapiro-Wilk normality test.

Variable N p-value
Age 30 0.377*
MDS UPDRS 30 0.004
PART 111

Depression 30 0.037
scale

Anxiety scale 30 0.007
Fatigue scale 30 0.000

*Normally distributed variable (p>0.05).
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The correlation of MDS-UPDRS PART III score with
depression, anxiety, and fatigue was analyzed using the
Spearman correlation test to determine the correlation
coefficient (r). This scale had a very statistically strong
relationship with depression (r=0.862; p=0.000), a strong
association with anxiety (r=0.584; p=0.001), and a very
strong relationship with fatigue (r=0.898; p=0.000).
However, age was not statistically related (p<0.05;
0.380). Positive correlations were found between the
scale and fatigue, depression, and anxiety. It was
assumed that the likelihood of a patient experiencing
sadness, anxiety, or exhaustion increased with the scale
value. (Table 3).

Table 3. Spearman correlation test.

. p- Correlation  Correlation  Correlation
Score Variable . . .
value coefficient degree direct
MDS Age 0.123 0.288 Very weak Positive

UPDRS
PART Depression 0.000*  0.862

M scale

Very strong Positive

Anxiety 0.001*  0.584 Strong Positive
scale

Fatigue 0.000* 0.898
scale

Very strong Positive

*Statistically significant variable (p<0.05).

DISCUSSION

In this study, there was a strong and very strong
positive relationship between MDS UPDRS PART III
with depression, anxiety, and fatigue scores. The higher
the scale value was, the more likely the patient was to
experience depression, anxiety, and fatigue. This result
was consistent with a prior study that discovered that
patients’ depression, anxiety, and exhaustion were all
worse the more severe the motor symptoms of
Parkinson's disease were (Chen and Marsh, 2013;
Kataoka and Sugie, 2021; Voruz et al., 2022).

The correlation test showed a significant and positive
correlation (r=0.862; p=0.000) between MDS-UPDRS
PART III and the depression scale. Depression in
Parkinson's primarily started with a decrease in
dopamine levels in the mesolimbic pathway, where
dopamine produced by dopaminergic neurons [Ventral
Tegmental Area (VTA) and Subthalamic Nucleus (STN)]
that channeled to the limbic system [nucleus accumbens
(NACc)]. Depleting dopamine in the mesolimbic pathway
would cause depression. Another theory was the
existence of neurotransmitters serotonin,
norepinephrine, and dopamine imbalance. Depression
could occur due to a lack of serotonin caused by
disturbances in SNC due to dopamine-producing
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neuron cell death. It caused microglia activation and
stimulated proinflammatory cytokines to release
prostaglandins, interleukin-2, interleukin-6, interferon-
gamma, and TNF alpha that could be related to
indoleamine 2,3-dioxygenase, which converted crypto-L
and tryptophan into tryptophan catabolites or
TRYCATs. As a result, tryptophan was less converted
into serotonin, resulting in depression. Damage to
dopaminergic neurons resulted in inadequate dopamine
levels to suppress prolactin release. Increased prolactin
led to an increase in adrenocorticotropic hormone
sensitivity and stimulated cortisol release. The increase
in cortisol levels led to the desensitization of serotonin
receptors. Then, the decrease in serotonin levels led to
depression. Therefore, Parkinson's disease patients
might experience depression before their first motor
symptoms appeared, and this depression might get
worse over time. Depression might cause loss of
motivation, apathy, abulia, anergia, and anhedonia,
leading the body to become stiffer and cause pain, so the
scale value was higher. According to the findings of this
study, the severity of the patients” depression increased
along with the severity of the motor symptoms. These
findings were in line with a study showing depression
associated with motor symptoms (Chen and Marsh,
2013).

In this study, MDS-UPDRS PART III was statistically
significant (r=0.584; p=0.001) with an anxiety scale.
These findings were in line with the study results of
Thobois et al. (2017), stating that anxiety was related to
motor function (Voruz et al., 2022). Parkinson’s disease
caused chronic stress at the cellular level, resulting
downregulation of Corticotropin-Releasing Factor (CRF)
receptors in response to negative feedback. It led to a
reduced response of adrenocorticotropic hormone
(ACTH) in the pituitary so that cortisol levels decreased.
Decreased cortisol levels caused an increase in the
release of proinflammatory cytokines, leading to clinical
manifestations of pain (myalgia), frequent sleep, and
sweating. In addition, it also increased serotonin
receptor sensitivity. In addition, it also increased
prolactin response to serotonin agonists, resulting in
manifestations of anxiety (Thobois et al., 2017).

This motoric symptom scale was statistically
significant (r=0.898; p=0.000) with the fatigue scale,
where the relationship level was very strong, and the
direction of the relationship was positive. Fatigue in
Parkinson's disease occurred due to dopamine
deficiency affecting the set point of voluntary
movement. It reduced and disrupted work output,
leading to increased effort sensation resulting in fatigue.
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Decreased dopamine in the tuberoinfundibular pathway
increased prolactin production, resulting in an
imbalance of cortisol levels, serotonin, and HPA axis
disturbances. It could be causing depression and anxiety
that led to chronic fatigue (Broen et al., 2018). Fatigue in
Parkinson's disease was central fatigue, which was
associated with abnormalities in the concentration of
neurotransmitters in the central nervous system. Fatigue
in Parkinson's disease could worsen in conditions 'off'
fluctuations in Parkinson's disease (Kataoka and Sugie,
2021). This theory was in line with the findings in this
study, stating that the more severe the motor symptoms
in Parkinson's disease, the more anxiety conditions
worsen.

The Spearman correlation test concluded that the
higher the value, the more likely the patient experienced
depression, anxiety, and fatigue. It was in line with the
theory stating that there was a correlation between
depression and anxiety, which exacerbated fatigue
conditions leading to chronic fatigue. The results of our
research fit with several other studies. According to
research, Parkinson's disease causes chronic pain,
decreased physical activity, constipation,
gastrointestinal symptoms, and increased risk of
depression and anxiety (Lubomski et al., 2020). The
association between anxiety and Parkinson's disease was
also supported by research conducted by Kosti¢ et al.
(2016), claiming that dopaminergic, serotoninergic, and
noradrenergic pathways interacted to induce anxiety to
manifest in Parkinson's disease. Kostié et al. (2016) stated
that fatigue was a clinical manifestation of Parkinson's
disease caused by abnormal mechanisms of the basal
ganglia, dopamine, and serotonin imbalance, which was
in line with the result of this study.

Our study did have some limitations. First, the
sample size could be deemed insufficient. Further
studies with bigger populations and cohort designs
could provide more comprehensive data. Further
suggestions for this study are the need for further
research conducted by comparing motor outcomes and
QoL in patients treated for non-motor symptoms with
those who are not treated for non-motor symptoms.
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