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Chapter 1 

Introduction

The focus of this thesis is on non-motor symptoms (NMS) of Parkinson’s 
disease (PD), especially on fatigue, apathy and depression and how 
they are related to each other. This thesis will also focus on tools for 
comprehensive assessment of NMS in PD, namely the Movement Disorder 
Society – Unified Parkinson’s Disease Rating Scale (MDS-UPDRS) and 
the relationship of NMS to Quality of Life (QoL). In this introductory 
chapter a description of PD is given with a focus on NMS in PD and their 
assessment followed by a more detailed description of fatigue and apathy 
in PD. Research questions are then formulated and the chapter ends with 
an outline of the thesis.

1.1 Parkinson’s disease
Parkinson’s disease (PD) is the second most common neurodegenerative 
disorder after Alzheimer’s disease. Historically it has been considered 
mostly as a disorder associated with dopamine depletion in the basal 
ganglia and with motor symptoms such as bradykinesia, rigidity and 
resting tremor (1). However, recent research points to a much more 
complex pathology involving multiple neuromediator systems and a 
number of other motor and non-motor symptoms with a major impact 
on daily activities and the QoL of PD patients. Some of the most common 
and most disabling symptoms according to multiple studies are in 
particular neuropsychiatric symptoms, including mood disorders, fatigue 
and apathy (2-4). The etiology of these symptoms is clearly multifactorial 
and certainly not fully understood; moreover, their therapy is often not 
very effective. Therefore, addressing the issue of NMS in PD is one of the 
most important challenges for future PD research. 

1.2 Epidemiology of Parkinson’s disease
The prevalence of PD in developed countries is estimated to be between 
100 and 300 per 100,000 (5). In the population over 65 years of age the 
prevalence of PD in a review based on 12 US and European studies was 
estimated at 950 per 100,000 (6). The prevalence can even increase in the 
population over 85 years old, where it may reach 3-5% (7). The incidence 
of PD in studies conducted in Europe were between 9 and 22 per 100,000 
(5), with a median of 14 per 100,000 (6). However, in studies restricted 
to the population aged 65 years or older, the median incidence rate was 
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160 per 100,000 (6). The occurrence of PD is clearly linked to increasing 
age. The disease typically starts in the fifth and sixth decade, although 
approximately 5-10% of all cases may manifest before the age of 40 
(young-onset PD), or even before the age of 21 (juvenile parkinsonism). 
Most studies conducted in Western populations report a higher incidence 
of PD in men compared with women; however, in most Asian studies this 
ratio was nearly equal (7). Regarding race, in a California-based study the 
incidence of PD was highest among Hispanics followed by non-Hispanic 
Caucasians, Asians and Blacks (8). The number of PD patients in the 
Slovak Republic is estimated to be 12,000-15,000 (9).

1.3 Pathology and etiology of Parkinson’s disease
From a neuropathological point of view, PD is no longer considered a 
pure ‘motor’ disorder characterized by extrapyramidal symptoms, but 
a progressive multi-system or rather multi-organ disease with different 
neurological and non-motor symptoms. It is characterized morphologically 
not only by degeneration of the dopaminergic nigrostriatal system, 
which is responsible for the core motor symptoms, but by the multifocal 
involvement of the central, peripheral and autonomic nervous systems 
and other organs associated with the widespread occurrence of Lewy 
bodies and dystrophic Lewy neurites, which result from a deposition 
of abnormal a-synuclein (10). In fact, multiple other neurotransmitter 
systems are affected in PD, including e.g. the serotonergic (nuclei raphe), 
noradrenergic (locus coeruleus), acetylcholinergic (cortex), GABAergic 
(substantia nigra) and other systems. Braak et al. (11) proposed a model of 
PD progression divided into 6 stages based on the spreading of the Lewy 
pathology in the brain. In this model stages 1 and 2 refer to brainstem 
involvement (pre-motor PD), stage 3 and 4 refer to the mesencephalic 
and mesocortex affection (early motor phase) and stage 5 and 6 refer to 
neocortex affection (late stage PD) (see Figure 1.1).

The etiology of PD has not been fully elucidated, although it is 
clearly multifactorial, including genetic as well as environmental factors 
(12). Highly penetrant mutations in several genes (e.g. SNCA, LRRK2, 
VPS35, Parkin, PINK1 and DJ-1) are rare causes of monogenic PD; other 
mutation variants with incomplete penetrance in the LRRK2 and GBA 
genes are strong risk factors for PD; and lastly, common variants of small 
effect size, modulating the risk for PD, have been identified by genome-
wide association studies in more than 20 chromosomal loci (13). However, 
all of these mutations explain only a minority of all PD cases, and most of 
them are still considered as sporadic.

In PD several mechanisms are considered to underlie the pathological 
process itself – especially mitochondrial dysfunction, oxidative stress 
and pathological aggregation of a-synuclein and its prion-like spreading 
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throughout the peripheral and central nervous system (1,10). Several 
studies have described a cell-to-cell prion-like transmission of α-synuclein 
fibrils and aggregates (14-16). However, the impact of Lewy pathology 
on neurodegeneration still remains unclear – whether it is detrimental 
and interferes with normal cell function or is a manifestation of a (failed?) 
cytoprotective response to confine and eliminate cytotoxic proteins 
(10). How and where the a-synuclein and mitochondrial pathways 
interact is also not fully understood, although some in vivo studies 
have demonstrated that a-synuclein oligomers may directly bind to 
mitochondrial membranes leading to mitochondrial fragmentation and 
cell death (17,18).

Figure 1.1 Staging of Lewy pathology according to the Braak model 
(adapted from Visanji et al. 2013)

1.4 Diagnosis and differential diagnosis of Parkinson’s disease
The clinical picture of PD includes motor symptoms as well as a 
number of non-motor symptoms. Despite growing knowledge about 
the pathophysiology, genetics, imaging and non-motor symptomatology 
of pre-motor PD, the diagnosis of PD itself is still mostly based on the 
typical history of the disease and the presence of cardinal motor features, 
based on the UK PD Brain Bank criteria (20). The diagnosis of PD is based 
on 3 logical steps – first, the diagnosis of parkinsonism as such is made; 
second, exclusion criteria are evaluated; and third, prospective criteria 
which support the diagnosis of PD are considered (20). 
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Idiopathic PD represents approximately 80% of all causes of 
parkinsonism, the remaining 20% of cases present other neurodegenerative 
and secondary symptomatic causes. The misdiagnosis rate of PD in 
physicians not specialized in Movement Disorders can be as high as 40%, 
and this rate is still up to 10% even in specialized centers in the first years 
of the disease, when atypical symptoms may not have manifested yet (21). 

1.5 Classification and prevalence of non-motor symptoms of 
Parkinson’s disease
Non-motor symptoms (NMS) of PD are the most under-recognized and 
under-researched areas of the PD clinical symptomatology when taken 
as a whole. Despite reports of the presence of NMS even as early as in 
the first descriptions of PD patients by James Parkinson in 1817 (22,23), 
the subsequent PD-related research focused very little attention on this 
area, and most endpoints in clinical trials in the following decades were 
focused on motor symptoms only. There is a broad spectrum of NMS in 
PD (see Table 1.1) (23). Although NMS are especially problematic late 
in the disease course, the symptoms are common across all stages of 
the disease and it has become increasingly recognized that a number of 
non-motor features can precede the motor symptoms of PD, sometimes 
even by many years. Typical pre-motor NMS in PD include hyposmia, 
constipation, REM-sleep behaviour disorder (RBD) and depression, but 
other symptoms can occur as well (24).

Several NMS in PD have a relatively poor response to dopaminergic 
therapy and thus the pathophysiology involving the serotonergic, 
noradrenergic and other neurotransmitter systems (25). The occurrence 
of NMS before the motor symptoms in PD is in line with the Braak theory, 
where peripheral and enteric nervous system and lower brainstem nuclei, 
including the anterior olfactory nucleus and dorsal motor nucleus of 
vagus nerve, precede the pathology of the substantia nigra and other 
structures involved in the major motor features of PD, although this view 
must not be applied to all patients (11,19,23). The overall burden of NMS 
increases with disease duration and severity (26). Thus far, only a few 
complex prevalence studies have been conducted on a wide range of NMS 
in PD (see Figure 1.2). The most common NMS identified in these studies 
include fatigue, mood disorders – anxiety and depression – urinary 
problems, constipation and sleep problems (2,3).  
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table 1.1 Classification of non-motor symptoms of PD (23)

Neuropsychiatric symptoms Sleep disorders and dysfunctions

Depression
Anxiety
Apathy
Hallucinations, delusions, illusions
Delirium (may be drug-induced)
Cognitive impairment (Dementia, MCI)
Dopamine dysregulation syndrome (usually 
related to levodopa)
Impulse control disorders (related to 
dopaminergic drugs)
Panic attacks (could be “off” related)

REM sleep behaviour disorder (possible 
premotor)
Excessive daytime somnolence, narcolepsy 
type “sleep attack”
Restless legs syndrome, periodic leg 
movements
Insomnia
Sleep disordered breathing
Non-REM parasomnias (confusional 
wandering)

Fatigue Sensory symptoms

Central fatigue (maybe related to 
dysautonomia)
Peripheral fatigue

Pain 
Hyposmia, Functional anosmia
Visual disturbance - blurred vision, diplopia, 
impaired contrast-sensitivity

Autonomic dysfunction Gastrointestinal symptoms

Bladder urgency, frequency, nocturia
Sexual dysfunction (may be drug-induced)
Sweating abnormalities (hyperhidrosis)
Orthostatic hypotension

Dribbling of saliva
Dysphagia
Ageusia
Nausea, Vomiting
Reflux
Constipation, Fecal incontinence

Dopaminergic drug-induced behavioural 
NMS

Dopaminergic drug-induced “other” NMS

Hallucinations, psychosis, delusions
Dopamine dysregulation syndrome (usually 
linked to levodopa intake)
Impulse control disorders (e.g. compulsive 
gambling,
hypersexuality, binge eating)

Ankle swelling
Dyspnoea (maybe linked to ergot dopamine 
agonist related cardiac/respiratory failure)
Skin reactions
Subcutaneous nodules (apomorphine)
Erythematous rash (rotigotine patch)

Non-motor fluctuations Other symptoms

Dysautonomic
Cognitive/Psychiatric
Sensory/Pain
Visual blurring

Weight loss
Weight gain (could be related to impulse 
control disorders)
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Figure 1.2 Frequency of the most common NMS of PD in the international multicenter NMSQuest 
study conducted in 545 PD patients (2) and in the multicenter Italian PRIAMO study conducted 
in 1072 PD patients (3)

1.6 Comprehensive tools for assessment of NMS in Parkinson’s 
disease
Assessment of the prevalence and severity of the whole spectrum of 
NMS in PD by symptom-specific scales is practically not possible. This, 
however, can be performed by some of the comprehensive tools for their 
assessment, especially the MDS-UPDRS, NMSQuest and NMSS. 

The Movement Disorder Society Unified Parkinson’s Disease 
Rating Scale (MDS-UPDRS) is a four-subscale combined scale (non-
motor experiences of daily living, motor experiences of daily living, 
motor examination and motor complications) (27). The MDS-UPDRS 
part I – “Non-motor experiences of daily living” consists of 13 items. Six 
of these items are evaluated in the form of a semistructured interview – 
namely Cognitive impairment, Hallucinations and psychosis, Depressed 
mood, Anxious mood, Apathy and Features of dopamine dysregulation 
syndrome. Seven items are evaluated in the form of a patient self-report 
questionnaire – namely Sleep problems, Daytime sleepiness, Pain and 
other sensations, Urinary problems, Constipation problems, Light-
headedness on standing and Fatigue (27). Each item is scored on a 
scale from 0 to 4, with 0 meaning no affection and 4 meaning the worst 
frequency and severity of the particular symptom.

The NMS questionnaire (NMSQuest) is a 30-item self-completed 
questionnaire featuring responses such as ‘yes’, ‘no’, and ‘don’t know’ 
to each item (26). The 30 items were derived from consultations based 
on the experiences of members of the PD non-motor group as well as the 
published literature, patient group responses, the experience of the nurse 
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specialists and the results of a U.K. Parkinson’s Disease Society survey of 
patients and caregivers (conducted among 1,000 members of the society) 
and a hospital-based survey conducted by Gulati et al. (28).

The Non-motor Symptoms Scale contains 30 non-motor items based 
on the NMSQuest (29). However, in contrast to the NMSQuest, the NMSS 
is rated by health professionals and obtained through an interview. The 
score for each item is based on a multiple of severity (from 0 to 3) and 
frequency scores (from 1 to 4). The scale can therefore capture symptoms 
that are severe but relatively infrequent (e.g., hallucinations) and those 
that may be less severe but persistent (e.g., constipation, fatigue, or mood 
disturbances). This method increases the weight of symptoms that are 
persistent and severe simultaneously (29). 

1.7 Non-motor symptoms and Health-Related Quality of Life in 
Parkinson’s disease
Non-motor symptoms have been repeatedly associated with worse 
Health-Related Quality of Life (HRQoL) in the early as well as late stages 
of PD (3,4,29). The total burden of NMS is likely to be more important 
than motor symptoms of PD in determining HRQoL across all stages of 
PD (Martinez-Martin 2014) and also may have a major implication on the 
cost of care for PD (30). In a study published by the NMSS Validation 
Group (31) the most important determinants of worse quality of life were 
sleep disorders, fatigue, mood disorders and apathy. Gallagher et al. (32) 
commonly found that autonomic dysfunction, mood disorders, fatigue, 
sleep problems, excessive daytime somnolence, psychosis and pain have 
a bigger impact on quality of life than motor status evaluated using the 
Unified Parkinson’s Disease Rating Scale part III. 

1.8 Fatigue in Parkinson’s disease
Fatigue is one of the most common NMS associated with PD, with a 
prevalence of up to 79% among PD patients (33). Fatigue was found to 
be the most frequent of all NMS assessed in 1072 consecutive patients 
examined in the PRIAMO study (3). Fatigue also has a significant impact 
on quality of life (34). In a study which examined treatment expectations 
of PD patients, fatigue was found to be the third most relevant problem 
(35). The first articles highlighting the importance of fatigue in PD were 
published in 1993 (36,37); however, fatigue has received more attention 
only in the last decade. 

There is currently no universally accepted definition of fatigue. PD 
patients complaining about fatigue describe it as being different from the 
fatigue they experienced before developing PD (38). Fatigue in PD can be 
divided into ‘peripheral fatigue’, which refers to an objectively measurable 
process in which a muscle loses strength after repeated contractions, and 
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‘central fatigue’, which refers to a feeling-state, a perception or experience 
that is yet not objectively measurable (39). Central fatigue can be further 
divided into physical and mental fatigue. 

While more is known about the epidemiology and importance of 
fatigue in PD, little is known about its etiology, pathogenesis and possible 
management. One reason is the probable heterogeneity of biological, 
clinical and psychosocial factors leading to the presence of fatigue. In 
previous studies disease severity, as measured by the Unified Parkinson’s 
Disease Rating Scale, was associated with fatigue only in some studies 
(34,40), while others found no such association (41,42). A significant 
association between disease duration and fatigue has not yet been proven. 
Indeed, fatigue is present in all PD stages and was previously found 
in one-third of newly diagnosed, untreated, non-demented and non-
depressed PD patients (43). Most previously published articles found a 
strong link between fatigue and the presence of mood disorders, especially 
depression (34,44), and excessive daytime sleepiness (EDS) (45). Here is 
some overlap, since fatigue is one of the DSM-IV diagnostic criteria for 
depression and anxiety, making interpretation of fatigue in the presence 
of such problems a major challenge. 

Fatigue may also be sometimes misdiagnosed as apathy. In a study 
by Funkiewiez et al. (46) PD patients after subthalamic nucleus deep 
brain stimulation (STN DBS) often confused apathy with fatigue: they 
reported feeling tired and having difficulties in starting any activities. The 
only study which has thus far directly correlated fatigue with different 
apathy domains showed that fatigue in their PD sample was significantly 
associated with the Lille Apathy Rating Scale total score, as well as with 
the intellectual curiosity and action initiation sub-scores (47).

1.9 Apathy in Parkinson’s disease
Apathy is a common NMS of many neuropsychiatric disorders, such as PD, 
Alzheimer’s disease and stroke (48-50). Apathy has been characterized as a 
lack of motivation manifested by diminished goal-directed cognition and 
behaviour, with decreased emotional involvement (51). Diagnostic criteria 
for apathy in Alzheimer’s disease and other neuropsychiatric disorders 
have been recently published (52) and are summarized in Table 1.2. The 
reported prevalence of apathy in PD varies from 17% to 72% depending on 
the diagnostic tools used and patient samples examined (50,53). Apathy is 
present in all stages of PD, including in early and untreated disease, and a 
possible role of dopamine depletion has been suggested (54,55). 
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table 1.2 Proposed diagnostic criteria for apathy in Alzheimer’s disease and other 
neuropsychiatric disorders (adapted from Robert et al. 2009)

For a diagnosis of Apathy the patient should fulfil criteria A, B, C and D

A Loss of or diminished motivation in comparison with the patient’s previous level of 
functioning and which is not consistent with his age or culture. These changes in motivation 
may be reported by the patient himself or by the observations of others

B Presence of at least one symptom in at least two of the three following domains for a 
period of at least four weeks and present most of the time

Domain B1: Loss of, or diminished, goal-directed behaviour as evidenced by at least 
one of the following:
·	 Loss of self-initiated behaviour (for example: starting conversation, doing basic 

tasks of day-to-day living, seeking social activities, communicating choices)

·	 Loss of environment-stimulated behaviour (for example: responding to conversa-
tion, participating in social activities)

Domain B2: Loss of, or diminished, goal-directed cognitive activity as evidenced by at 
least one of the following:
·	 Loss of spontaneous ideas and curiosity for routine and new events (i.e., challeng-

ing tasks, recent news, social opportunities, personal/family and social affairs).

·	 Loss of environment-stimulated ideas and curiosity for routine and new events 
(i.e., in the persons residence, neighbourhood or community)

Domain B3: Loss of, or diminished, emotion as evidenced by at least one of the 
following:
·	 Loss of spontaneous emotion, observed or self-reported (for example, subjective 

feeling of weak or absent emotions, or observation by others of a blunted affect)

·	 Loss of emotional responsiveness to positive or negative stimuli or events (for 
example, observer-reports of unchanging affect, or of little emotional reaction to 
exciting events, personal loss, serious illness, emotional-laden news)

C These symptoms (A and B) cause clinically significant impairment in personal, social, 
occupational or other important areas of functioning.

D These symptoms (A and B) are not exclusively explained or due to physical disabilities (e.g. 
blindness and loss of hearing), to motor disabilities, to diminished level of consciousness or 
to the direct physiological effects of a substance (e.g. drug abuse, medication).

Thus far depression has been identified as one of the factors 
most commonly associated with apathy in PD, and a few studies have 
addressed the issue of whether apathy is an independent syndrome or is 
mostly a co-morbid condition of depression (56-58). In fact, depending on 
the studied population, up to 33% of patients were found to have ‘pure’ 
apathy in the absence of depression and dementia (53), and it has been 
repeatedly reported that apathy and depression in PD can be clearly 
distinguished and can present discrete constructs (57,58). Apathy has 
also been associated with worse cognitive performance, such as executive 
dysfunction (59,60). A longitudinal study of cognitive status in initially 
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non-demented and non-depressed apathetic versus non-apathetic PD 
patients found a significantly higher rate of conversion to dementia 
later on in the apathetic group (59). Their findings, as well as those of 
others (61), suggest that apathy may be a predictive factor for developing 
dementia and cognitive decline. In the general population, the prevalence 
of cognitive dysfunction and dementia, which are significant predictors 
of higher morbidity and mortality (20), increases with age (62).  Apathy 
in otherwise healthy community-dwelling individuals was also shown to 
increase with increasing age, especially at 65 years of age and over (49). 
Apathy is significantly associated with older age in PD as well (53,63). 
Therefore, determining the prevalence of ‘pure’ apathy as a potential 
predictive factor for dementia in the elderly PD population is important. 

Apathy has repeatedly been associated with worse HRQoL (63-65). 
In a study of recently diagnosed PD patients, apathetic patients were 
2.5-times more likely to have lower HRQoL compared with non-apathetic 
PD patients after adjusting for sociodemographic factors and disease 
variables (65). Apathy has been also previously associated with a worse 
PDQ39 total score and the PDQ39 cognition and stigma subdomains (63). 
Moreover, in a recent study Leroi et al. (66) found a significantly greater 
caregiver burden in the carers of PD patients with apathy compared with 
careers of patients without apathy.

1.10 Primary aim of the study and research questions
The aim of the first part of this thesis is to validate the Slovak translation 
of the MDS-UPDRS as a newly developed comprehensive measure for 
PD, which can be potentially used as a comprehensive tool for assessment 
of the NMS in PD. The study will also explore the relationship between 
the MDS-UPDRS and QoL, with a focus on non-motor issues, including 
fatigue, apathy and depression, in the context of other motor and non-
motor PD symptoms.

The aim of the second part of this thesis is to explore the relationship 
between fatigue, apathy and depression in PD and to explore the 
relationship of different NMS to QoL in PD. Fatigue, apathy and 
depression have a high coincidence and can be often confused in both 
clinical as well as research settings. These three conditions are considered 
either as combined symptomatic domains or as potentially separable 
clinical entities. To our knowledge, there have been some studies which 
tried to separate the constructs of apathy and depression, but no studies 
aiming to specifically separate fatigue and depression and also not to 
differentiate between fatigue domains and apathy. Both apathy and 
fatigue can be part of the clinical symptomatology of depression, and 
therefore this study will focus on the clinical characteristics of fatigue in 
the presence or absence of depression, as these probably present different 
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concepts. Next, the study will evaluate the coincidence and relationship 
between apathy and depression, and finally it will explore the coincidence 
and relationship between fatigue and apathy separately in depressed and 
non-depressed patients. 

The basic model of the study is summarized in Figure 1.3. The five 
research questions listed below are formulated based on the previous 
model.

Figure 1.3 Model of the relationships examined in the thesis
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fatigue	  can	  be	  part	  of	  the	  clinical	  symptomatology	  of	  depression,	  and	  therefore	  this	  study	  will	  focus	  on	  

the	  clinical	  characteristics	  of	  fatigue	  in	  the	  presence	  or	  absence	  of	  depression,	  as	  these	  probably	  present	  

different	  concepts.	  Next,	   the	  study	  will	  evaluate	  the	  coincidence	  and	  relationship	  between	  apathy	  and	  

depression,	   and	   finally	   it	   will	   explore	   the	   coincidence	   and	   relationship	   between	   fatigue	   and	   apathy	  

separately	  in	  depressed	  and	  non-‐depressed	  patients.	  	  

The	   basic	   model	   of	   the	   study	   is	   summarized	   in	   Figure	   1.3.	   The	   five	   research	   questions	   listed	  

below	  are	  formulated	  based	  on	  the	  previous	  model.	  

	  

Figure	  1.3	  Model	  of	  the	  relationships	  examined	  in	  the	  thesis	  

	  

	  	  

	  

	  

	  

	  

	   Research question 1 will explore the validity of the Slovak translation of 
the MDS-UPDRS, which was designed to be the reference measure for 
future PD research and a potential tool for assessing NMS in PD.
Research question 2 will explore the relationship between the MDS-
UPDRS and QoL and will focus especially on the relationship between 
MDS-UPDRS non-motor items and QoL.
Research question 3 will explore the relationship between 
sociodemographic and clinical variables and PD-related fatigue. This 
relationship will be studied separately for fatigue in the absence of 
depression and excessive daytime sleepiness – ‘primary fatigue’ – and for 
fatigue in the presence of depression or excessive daytime sleepiness – 
‘secondary fatigue’.
Research question 4 will explore the coincidence of apathy and depression 
and the clinical determinants of PD-related apathy specifically in the 
elderly non-demented population of PD patients and their relationships 
to QoL.
Research question 5 will explore the coincidence of the different domains 
of primary and secondary fatigue and apathy in the presence or absence 
of depression and will explore the associations between fatigue, apathy 
and depression controlled for other sociodemographic and disease-
related variables.
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1.11 the structure of the thesis
This thesis is divided into two parts and consists of 8 chapters: An 
Introduction (Chapter 1) and Data source, measures and statistical analyses 
(Chapter 2), Part I – Movement Disorder Society - Unified Parkinson’s 
Disease Rating Scale (MDS-UPDRS) and its relationship to Quality of Life 
(Chapters 3 and 4), Part II – Determinants of Fatigue and Apathy in PD 
(Chapters 5-7), and finally a Discussion of the study findings (Chapter 8).

Chapter 1 ‘Introduction’ provides information about PD with a focus 
on its NMS and their relationship to Quality of Life; this chapter also 
provides information about the holistic tools used to assess the NMS of PD.

Chapter 2 ‘Data source, measures and statistical analyses’ provides 
information about the sample, data source, measures and statistical 
analyses used in Chapters 3-7.

Chapter 3 ‘Validation of the Slovak version of the Movement Disorder 
Society – Unified Parkinson’s Disease Rating Scale (MDS-UPDRS)’ is a newly 
developed comprehensive tool to assess PD, which covers a wider range 
of non-motor PD manifestations than the original UPDRS scale and 
therefore can be used as a holistic tool for the assessment of NMS in PD. 
This chapter was part of the Movement Disorder Society program for 
translation and validation of non-English versions of the MDS-UPDRS. 
The aim of this study was to validate and confirm the factor structure 
of the Slovak translation of the MDS-UPDRS compared with the original 
English version of the scale. 

Chapter 4 ‘Importance of the non-motor items of the MDS-UPDRS for 
Quality of Life in patients with Parkinson’s disease’ explores the relationship 
between the MDS-UPDRS and QoL with a focus on the relationship 
between individual non-motor items of the scale and QoL; the aim of this 
chapter was to determine the most important NMS regarding QoL when 
using the MDS-UPDRS, which was designed to be the major reference 
measure in future PD research.

Chapter 5 ‘Clinical determinants of primary and secondary fatigue in 
patients with Parkinson’s disease’ focuses on the role of depression and 
excessive daytime sleepiness in PD-related fatigue. We expect that fatigue 
in the absence of these symptoms (‘primary fatigue’) or in the presence 
of these symptoms (‘secondary fatigue’) present different concepts 
and are associated with different socio-demographic as well as clinical 
determinants, and therefore future studies investigating PD-related 
fatigue should be conducted separately in primary and secondary fatigue 
groups.

Chapter 6 ‘Apathy in elderly nondemented patients with Parkinson’s 
disease: Clinical determinants and relationship to quality of life’ explores the 
clinical determinants of apathy and its relationship to QoL specifically 
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in an elderly population of PD patients and furthermore compares the 
results with previously published reports from the general PD population.

Chapter 7 ‘The associations between fatigue, apathy and depression in 
Parkinson’s disease’ explores the relationship between fatigue, apathy and 
depression, which have a high coincidence and can be often confused 
in PD. The chapter aims to disentangle the implications that apathy and 
depression may have on the development of fatigue in Parkinson’s disease.

Chapter 8 ‘Discussion’ presents the condensed outcomes of this 
study, discusses them in the framework of existing knowledge, argues 
their strengths and weaknesses, goes into their implications for practice 
and offers new possibilities for further research.
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Chapter 2 

Data sources, measures and statistical 
analyses

2.1 Sample and procedure
Patients were recruited from the Movement Disorders Units in Kosice, 
Bratislava and Martin as well as from 24 other neurology outpatient clinics 
in the eastern Slovakia region during the official validation of the Slovak 
translations of the MDS-UPDRS (1) and the Unified Dyskinesia Rating 
Scale (UDysRS) (2) in the period June 2011 – May 2014. Patients enrolled 
from the non-specialized neurology outpatient clinics were all examined 
by a single neurologist specialized in Movement Disorders (MS). Out of 
the core study sample of 354 patients examined during the MDS-UPDRS 
validation (Chapter 3), 252 patients examined in Kosice were eligible for 
the broader study. The inclusion criteria were a diagnosis of PD according 
to the UK PD Society Brain Bank Criteria (3) and normal cognitive status 
as assessed with the Mini-Mental State Examination (>24 points) (4). 
Patients with lower MMSE scores (N=24) and those who initially agreed 
to participate in the additional study but did not fill in the questionnaires 
or whose data were partially missing (N=38) were excluded. In addition, 
patients with atypical forms of parkinsonism were a priori excluded from 
the study. A total of 190 non-demented patients (75.4%) remained for the 
analysis (Chapters 5, 6, 7). During the validation of the Slovak version 
of the UDysRS an additional sample of 113 non-demented patients from 
Bratislava, Martin and Kosice were added to the final sample of 304 PD 
patients (Chapter 4).

One week before the interview an invitation letter, a written informed 
consent form and questions on sociodemographic background, medical 
history, current medication and self-report questionnaires (described 
below) were sent by postal mail to patients diagnosed with PD. During 
the interview, a trained interviewer assessed the cognitive functioning 
of patients using the MMSE and reviewed the questionnaires together 
with the patient to ensure that no values were missing. Afterward, a 
neurologist specialized in Movement Disorders assessed each patient’s 
disease severity using the Movement Disorder Society - Unified 
Parkinson’s Disease Rating Scale (MDS-UPDRS) (1), including Hoehn and 
Yahr staging (5). Patients who were unable to fill in the questionnaires 
by themselves due to motor impairment answered identical questions 
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during the oral interview. The study was approved by the respective Local 
Ethics Committees. All patients participated voluntarily and gave written 
informed consent prior to the interview. The investigation was performed 
according to the Declaration of Helsinki.

2.2 Measures
2.2.1 Sociodemographic data
Sociodemographic data included age, gender, length of education in years 
and education level. Education level was classified as: low (primary school 
or unfinished high school), middle (finished high school or specialization 
after high school – not a college or university) or high (university 
undergraduate or postgraduate or higher academic degree achieved).

2.2.2 Questionnaire data

Quality of life (QoL) 
QoL was assessed using the Parkinson’s Disease Quality of Life 
Questionnaire (PDQ-39) (6). It is a disease-specific self-administered 
questionnaire comprised of 39 questions, each of them using a five-
point ordinal scoring system, from which a single summary index can 
be calculated. For the summary index the scores were standardized 
from 0 to 100, so that higher scores indicate poorer QoL. The PDQ-39 
measures 8 dimensions of health-related QoL: mobility, activities of daily 
living (ADL), emotional well-being, stigma, social support, cognition, 
communication and bodily discomfort. The PDQ-39 has been shown to 
be feasible, reliable, valid, and responsive to change in patients with PD 
and to have good internal consistency (7). Cronbach’s alpha for the total 
PDQ39 in our study (Chapters 4 and 6) was 0.96.

Fatigue 
Fatigue was assessed with the 20-item self-report Multidimensional 
Fatigue Inventory (MFI) (8), which measures five dimensions of fatigue: 
general fatigue, physical fatigue, reduced activity, reduced motivation and 
mental fatigue. Each subscale contains four items, which are scored on a 
five-point Likert-scale. The negative formulated items must be recoded 
before totaling the scores. Scores range from 4 (absence of fatigue) to 20 
(maximum fatigue) for each subscale. A recent study found the MFI to be 
reliable and valid for the assessment of fatigue in patients with PD (9). 
We used a uniform cutoff score of ≥13 in each MFI domain to define the 
presence of fatigue. This was in accordance with a previously published 
MFI general fatigue domain cutoff score of ≥13 for defining severe fatigue 
in chronic fatigue syndrome (10). Cronbach’s alpha for the MFI in this 
study was 0.89 (Chapters  5, 7)
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Depression and anxiety 
The Beck Depression Inventory-II (BDI-II) is a self-administered 21-item 
scale assessing depression (11). Each answer was scored as 0-3. The 
cutoff values used are 0–13: normal range; 14–19: mild depression; 20–
28: moderate depression; and 29–63: severe depression (11). Higher total 
scores indicate more severe depressive symptoms. Cronbach’s alpha for 
BDI-II in our study was 0.90 (Chapters 5, 6, 7).

The Hospital Anxiety and Depression Scale (HADS) is a self-
administered scale with two subscales capable of evaluating anxiety 
(HADS-A) and depression (HADS-D) (12). This 14-item scale consists of 
seven items assessing anxiety and seven items assessing depression, with 
scoring from 0 (no problem) to 3 (extreme problem). The cutoff values 
applied are ≤7 on each subscale: unimpaired; 8–10 on each subscale: 
possibly impaired; and ≥11 on each subscale: probably impaired (12). In 
the present study, we found Cronbach’s alpha to be 0.83 for the anxiety 
domain and 0.82 for the depression domain (Chapter 6).

Sleep
Excessive daytime somnolence (EDS) was evaluated with the Epworth 
Sleepiness Scale (ESS) (13). ESS measures dozing behaviour in eight 
different situations. This self-assessment questionnaire asks the 
respondent to rate the likelihood of falling asleep on a scale from 0 to 
3. The total ESS score is the sum of all the responses and ranges from 
0 to 24; higher scores reflect greater sleep propensity. Consistent with a 
number of previous investigations, a score of 10 as the cutoff point was 
used for normal, while scores above this imply pathological sleepiness 
(14). Cronbach’s alpha for the ESS was 0.84 (Chapter 7).

The Pittsburgh Sleep Quality Index (PSQI) (15) was used to assess 
nighttime sleeping problems. The PSQI assesses global sleep quality 
and disturbances in sleep patterns during the previous month in seven 
components. After recoding, each component has possible scores of 0-3, 
where 3 indicates the negative extreme. The global PSQI score is the sum 
of all component scores (range 0–21); a score of ≥5 indicates a poor sleeper. 
Cronbach’s alpha for the PSQI was 0.85 (Chapter 5).

Apathy
Apathy was evaluated using the Starkstein Apathy Scale, which is a self-
administered 14-item scale for assessing apathy (16). Each answer is scored 
from 0 (not at all) to 3 (a lot), with a higher summary score meaning more 
apathy. A cutoff of ≥14 is used to define the presence of apathy. In the 
present study, Cronbach’s alpha was 0.78 (Chapters 6, 7). 

2.2.3 Medication and disease related data
Information on disease duration, age at disease onset, antiparkinsonian 
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medication and other treatment was obtained during the interview. 
The levodopa equivalent daily dosage (LEDD) was calculated using a 
previously published formula (17). Motor symptoms were rated in the 
ON state using the Movement Disorder Society – Unified Parkinson’s 
Disease Rating Scale (MDS-UPDRS) part III (motor examination). The 
MDS-UPDRS is a four-subscale combined scale (non-motor experiences 
of daily living - nmEDL, motor experiences of daily living - mEDL, 
motor examination - MEx and motor complications - MCompl) (1). MDS-
UPDRS part I (nmEDL) comprises 13 items. Six of these items – Cognitive 
impairment, Hallucinations and psychosis, Depressed mood, Anxious 
mood, Apathy and Features of dopamine dysregulation syndrome 
(DDS) – are assessed via a semi-structured interview and seven items – 
Sleep problems, Daytime sleepiness, Pain and other sensations, Urinary 
problems, Constipation problems, Light-headedness on standing and 
Fatigue – are assessed through a self-report questionnaire. MDS-UPDRS 
part II (mEDL) is composed of 13 items which are assessed in the form of a 
self-report questionnaire. MDS-UPDRS part III (MEx) comprises 33 scores 
based on 18 items and is performed as a physical evaluation of the patient. 
MDS-UPDRS part IV (MCompl) includes six items assessed via a semi-
structured interview. Items are scored on a five-point scale, ranging from 0 
(normal) to 4 (severe), and they are then summed for the total score of each 
scale section. The disease stage was assessed by the Hoehn & Yahr scale 
(HY), which is applied to gauge the course of the disease over time (5).

2.3 Statistical analyses
Statistical analyses were performed using the statistical software program 
PASW SPSS version 18.0 (Chapters 5, 6, 7) and version 20.0 (Chapter 4) 
for Windows (SPSS Inc, Chicago IL); the statistical software M-plus 
version 6.11 was also used (Chapter 3). First, the demographic and 
clinical characteristics of the studied samples were described. Significant 
differences between the studied group characteristics (Chapters 5, 6, 7) were 
analysed by independent sample t-tests and chi-square tests. Statistical 
differences regarding the coincidence of fatigue in different domains and 
apathy in both depressed and non-depressed patients were tested using 
the Fisher’s Exact Test (Chapter 7). Separate multiple linear regression 
analyses were performed in order to study the relationship between the 
studied variables (Chapters 4, 5, 6, 7). In terms of validation of the Slovak 
translation of the MDS-UPDRS, a confirmatory factor analysis (CFA) was 
conducted as the primary outcome to determine if the factor structure for 
the English language MDS-UPDRS (Goetz et al., 2008) could be confirmed 
in data collected using the Slovak translation. As a secondary analysis an 
exploratory factor analysis for the Slovak version of MDS-UPDRS Parts 
I-IV using an unweighted least squares (ULS) approach was conducted 
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to explore the underlying factor structure without the constraint of a pre-
specified factor structure (Chapter 3). 
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Abstract
Recommendations for revision of the original version of Unified 
Parkinson’s Disease Rating Scale (UPDRS) were published based 
on its critique. Subsequently, a Movement Disorders Society (MDS)-
sponsored revision designated as the Movement Disorder Society-Unified 
Parkinson’s Disease Rating Scale (MDS-UPDRS) was presented. After its 
successful clinimetric testing, a program for translation and validation 
of non-English versions of the MDS-UPDRS was initiated. The aim of 
this study was to validate and confirm the factor structure of the Slovak 
translation of the MDS-UPDRS.

We examined 354 patients with Parkinson’s disease in all Hoehn 
and Yahr stages with the Slovak version of MDS-UPDRS. The average 
age of our sample was 68 ± 9.5 years and average disease duration was 
6.7 ± 5.1 years. Slovak data were compared using confirmatory factor 
analysis with the original English data. A pre-specified criterion for 
approving the Slovak translation as an official version of the MDS-UPDRS 
was a comparative fit index (CFI) ≥ 0.90 for all four parts of the Slovak 
MDS-UPDRS. Exploratory factor analysis was performed to explore the 
underlying factor structure without the constraint of a pre-specified factor 
structure.

For all four parts of the Slovak MDS-UPDRS, the CFI, in comparison 
with the English-language factor structure, was 0.91 or greater. Isolated 
differences in the factor structure of the Slovak MDS-UPDRS were identified 
by exploratory factor analysis compared with the English version. 
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The Slovak version of the MDS-UPDRS was designated as the sixth 
official non-English translation of MDS-UPDRS and can be downloaded 
from the website of the Movement Disorder Society (http://www.
movementdisorders.org/publications/rating_scales/). In this paper 
we also present the major changes and advantages of the Slovak MDS-
UPDRS compared with the original UPDRS.

Keywords: MDS-UPDRS, UPDRS, rating scales, validation, factor analysis

Introduction
The Unified Parkinson’s Disease Rating Scale (UPDRS) (1) was compiled 
during the 1980s and since its origin has become the most used scale for 
clinimetric evaluation of Parkinson’s Disease (PD). In 2001 the Movement 
Disorder Society (MDS) organised a work group whose goal was to 
evaluate the current state and to make recommendations for further use 
of the UPDRS (2). In addition to its strong sides, several shortages were 
identified in the scale. According the conclusions of the work group for 
evaluating the UPDRS, the scale does not cover the whole spectrum of 
non-motor manifestations of PD, some non-motor manifestations were 
evaluated as only a yes/no dichotomy, and the scale does not sufficiently 
cover and differentiate slight/mild symptoms of PD. Part IV of the UPDRS 
(Motor complications) was constructed differently from the other parts 
of the UPDRS. Furthermore, several ambiguities were identified in the 
text, and the instructions for the investigator were not clearly specified, 
which led to lower inter-rater agreement in several items of the original 
UPDRS. At the conclusion it was recommended that a new version of the 
UPDRS scale be developed which would preserve the strong sides of the 
original scale but which would address the identified shortages. On the 
basis of these recommendations the MDS sponsored the preparation of 
a new version of the UPDRS scale – designated as the Movement Disorder 
Society – Unified Parkinson’s Disease Rating Scale (MDS-UPDRS) (3). 
The MDS-UPDRS was clinimetrically tested and officially introduced in 
2008 (4). Like the original UPDRS, the MDS-UPDRS consists of four parts 
which, however, were partially reorganized internally. Part I “Non-motor 
aspects of experiences of daily living” consists of 13 items, six of which 
are conceived in the form of a semi-structured interview, and seven items 
are conceived as a self-report questionnaire filled in by the patient or his 
caregiver. Part II, “Motor aspects of experiences of daily living” contains 
13 items which are conceived as a self-report questionnaire filled in by 
the patient or his caregiver. Part III, “Motor examination”, is an objective 
physical examination which contains 18 items, or 33 values, as in some 
items both sides of the body, or the limbs and neck or lips/chin are 
evaluated independently. Part IV “Motor complications” contains 6 items 
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conceived in the form of a semi-structured interview. All items of the MDS-
UPDRS are evaluated on a 5-point scale from 0 to 4. Unlike the original 
version of the UPDRS, all items contain clearly formulated instructions for 
both the patient and the investigator. The answer possibilities then follow 
which are specified for the individual items; however, their structure is 
uniform throughout the entire scale, as follows: The possibility slight (1) 
points out symptoms which are present, but which do not have an impact 
on the functioning of the patient. The possibility mild (2) points out 
difficulties which are present and which influence some function in the 
given area. The possibility moderate (3) refers to difficulties which limit 
the patient in most activities in the given area but do not make them fully 
impossible. The possibility severe (4) points to difficulties which render 
the patient completely incapable, or unable to perform the given activity. 
This structure of evaluation of items means a shift toward a more detailed 
assessment of the slight/mild manifestations of PD in comparison with 
the original version of the UPDRS. The MDS-UPDRS contains 9 new 
items in comparison with the original version of the UPDRS: Depressed 
mood, Features of dopamine dysregulation syndrome, Urinary problems, 
Constipation problems, Fatigue, Doing hobbies and other activities, 
Light-headedness on standing, Toe tapping and Freezing. Orthostatic 
problems, Sleep problems and Complexity of motor fluctutations were in 
the original version evaluated only dichotomically as yes/no. The item 
Action/postural tremor was divided into two items, and likewise the item 
Rest tremor was also divided into two items evaluating the amplitude 
and constancy of rest tremor. The list of MDS-UPDRS items and their 
comparison with items from the original UPDRS is shown in Table 3.1. 

The English version of the MDS-UPDRS was clinimetrically tested 
and introduced in 2008 (4). On the basis of its successful testing an official 
program of validation of non-English translations of the MDS-UPDRS was 
initiated. The aim of this work was the clinimetric testing and validation 
of the Slovak version of the MDS-UPDRS.
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table 3.1 Comparison of the items of the MDS-UPDRS and original UPDRS scales 

MDS-UPDRS UPDRS
1.1 Cognitive 1. Intellectual impairment
1.2 Hallucinations and psychosis 2. Thought disorder
1.3 Depressed mood 3. Depression
1.4 Anxious mooda -
1.5 Apathy 4. Motivation/initiative
1.6 Features of dopamine dysregulation syndromea -
1.7 Sleep problemsb 41. Sleep disturbances
1.8 Daytime sleepinessb 41. Sleep disturbances
1.9 Pain and other sensations 17. Sensory complaints related to parkinsonsism
1.10 Urinary problemsa -
1.11 Constipation problemsa -
1.12 Light headedness on standingb 42. Symptomatic orthostasis
1.13 Fatiguea -

2.1 Speech 5. Speech
2.2 Salivation and drooling 6. Salivation
2.3 Chewing and swallowing 7. Swallowing
2.4 Eating tasks 9. Cutting food and handling utensils
2.5 Dressing 10. Dressing
2.6 Hygiene 11. Hygiene
2.7 Handwriting 8. Handwriting
2.8 Doing hobbies and other activitiesa -
2.9 Turning in bed 12. Turning in bed and adjusting bed clothes
2.10 Tremor 16. Tremor
2.11 Getting out of bed, a car, or a deep chaira -
2.12 Walking and balance 15. Walking
2.13 Freezing 14. Freezing when walking
- 13. Fallsc

3.1 Speech 18. Speech
3.2 Facial expression 19. Facial expression
3.3 Rigidity 22. Rigidity
3.4 Finger tapping 23. Finger taps
3.5 Hand movements 24. Hand movements
3.6 Pronation-supination movements of hands 25. Pronation/supination
3.7 Toe tappinga -
3.8 Leg agility 26. Leg agility
3.9 Arising form chair 27. Arising from chair
3.10 Gait 29. Gait
3.11 Freezing of gaita -
3.12 Postural instability 30. Postural stability
3.13 Posture 28. Posture
3.14 Global spontaneity of movements 31. Body bradykinesia
3.15 Postural tremor of handsd 21. Action/postural tremor
3.16 Kinetic tremor of handsd 21. Action/postural tremor
3.17 Rest tremor amplituded 20. Rest tremor
3.18 Constancy of rest tremord -

4.1 Time spent with dyskinesia 32. Dyskinesia duration
4.2 Functional impact of dyskinesias -
4.3 Time spent in the off state 39. Off duration
4.4 Functional impact of fluctuationsa -
4.5 Complexity of motor fluctuationsb 36., 37., 38. Offs: predictable, unpredictable, sudden
4.6 Painful OFF-state dystonia 34. Presence of early morning dystonia

MDS-UPDRS – Movement Disorders Society - Unified Parkinson’s Disease Rating Scale; UPDRS - 
Unified Parkinson’s Disease Rating Scale
a New item added to the MDS-UPDRS; b Responses in the corresponding UPDRS item only 
dichotomous (yes/no); c Item not included in the MDS-UPDRS; d Original UPDRS item divided into 
two separate MDS-UPDRS items
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Materials and methods
The MDS-UPDRS was translated into Slovak by a team of investigators in 
Slovakia led by Dr. Matej Skorvanek. The translation was back-translated 
by colleagues fluent in English and Slovak and not involved in the original 
translation. The back-translation was reviewed by the MDS team (Stebbins, 
Goetz, LaPelle, Tilley). 

Cognitive pre-testing
Cognitive pretesting is a qualitative approach to assessing instrument 
completion in terms of task difficulty for examiner and respondent, and 
respondent interest, attention span, discomfort and comprehension (5). 
Where differences were observed between the back-translated Slovak 
version and the English version, items were selected for cognitive 
pretesting along with questions that were identified in cognitive testing 
of the English version. Questions included in cognitive pretesting were: 
Items 1.2 Hallucinations and Psychosis; 1.6 Features Of Dopamine 
Dysregulation Syndrome; 1.10 Urinary Problems; Instructions to Patient – 
Part 2; 2.13 Freezing; 3.12 Postural Stability; 3.17 Rest Tremor Amplitude; 4.1 
Time Spent With Dyskinesias; and 4.2 Functional Impact Of Dyskinesias. 
Based on the results of the initial cognitive pretesting, another round(s) 
of translation and back translation and cognitive pretesting could be 
required. 

Factor analysis
M-plus, Version 6.11 was used to do the confirmatory and exploratory 
factor analyses. The sample size required for the translation study and 
statistical analyses was at least 325 (6). Any participants with missing 
values within a part were deleted from analysis of that part only. Thus the 
sample size could vary from part to part. 

The investigators obtained approval from the human subjects to 
collect the data. The study was approved by the local Ethics Committees 
of the UPJS in Kosice and the UK in Bratislava. Data without patient 
names or medical record numbers were transferred to the analytic team 
via a secure website.  

As the primary analysis of the Slovak data, we conducted a 
confirmatory factor analysis (CFA) to determine if the factor structure 
for the English language MDS-UPDRS (4) could be confirmed in data 
collected using the Slovak translation. This was the primary question 
of interest. The CFA was conducted separately for MDS-UPDRS Parts I 
to IV with the Slovak data constrained to fall into the factors defined in 
the English language data (3). We evaluated the CFA results based on 
the Comparative Fit Index (CFI). According to the protocol, to establish a 
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successful translation and to designate that translation as an official MDS 
translation of the MDS-UPDRS, we required that the CFI for each Part (I-
IV) of the translated MDS-UPDRS be 0.90 or greater relative to the English 
language version. 

As a secondary analysis we conducted an exploratory factor analysis 
for the Slovak version of MDS-UPDRS Parts I-IV to explore the underlying 
factor structure without the constraint of a pre-specified factor structure. 
We used a scree plot to choose the number of factors to retain for each 
MDS-UPDRS Part. The subjective scree test (7) is scatter plot of eigenvalues 
plotted against their ranks with respect to magnitude in order to extract 
as many factors as there are eigenvalues that fall before the last large drop 
(i.e., an “elbow” shape) in the plot.

Results
Cognitive pre-testing
A total of 10 patients with Parkinson’s disease and their examiners were 
interviewed using the structured interview format typical for cognitive 
pretesting. One rater had difficulties with administering Part I of the 
Slovak MDS-UPDRS (question 1.2 “Hallucinations and psychosis”). One 
of the ten patients interviewed had difficulty comprehending question 
1.2 “Hallucinations and psychosis”, and two patients had difficultly 
comprehending question 1.10 “Urinary Problems”. No other patient-
identified difficulties were noted. Ten patients completed a second round 
of cognitive pre-testing after a slight modification of the Slovak version 
of MDS-UPDRS. No difficulties were identified in this second round of 
testing by either raters or patients. The modified version of the scale was 
approved as the Official Working Draft of the Slovak MDS-UPDRS for 
testing in a larger group of patients with PD.

Demographics
The Slovak dataset included 354 native Slovak-speaking patients with 
Parkinson’s disease. The demographic characteristics of the Slovak patients 
are shown in Table 3.2. The patients in Slovakia were of similar mean age 
as those in the English MDS-UPDRS study at the time of recruitment (68.0 
vs 67.5) but have shorter average years of disease duration (6.7 vs. 8.3 yrs).
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table 3.2 Characteristics of the sample

Košice Bratislava Slovakia 
overall

Original English 
data (Goetz 2008)

No of patients 252 102 354 877

Male No (%) 125 (49.6%) 44 (43.1%) 169 (47.7%) 560 (63.2%)

Age at examination 
(years)

69.1 ± 9.1 65.3 ± 9.8 68 ± 9.5 67.5 ± 10.9

Age at diagnosis (years) 62.5 ± 10.0 58.1 ± 10.6 61.2 ± 10.3 59.2 ± 11.9

Disease duration (years) 6.5 ± 4.8 7.2 ± 5.7 6.7 ± 5.1 8.3 ± 6.7

Education (years) 12.6 ± 3.4 13.6 ± 3.0 12.9 ± 3.3

Factor analyses
Confirmatory factor analysis (CFA)
Table 3.3 displays the CFA models for each MDS-UPDRS part. For all four 
parts of the Slovak MDS-UPDRS, the CFI, in comparison with the English-
language factor structure, was 0.91 or greater. Our pre-specified criterion 
was a CFI of 0.90 or greater. Hence, we conclude that the pre-specified 
English factor structure was confirmed in the Slovak translation. 

table 3.3 Confirmation factor analysis model fit for Slovak version of the MDS-UPDRS

Part I: Non-motor experiences of activities of daily living ( 2-factor model)

Slovak version
English version

CFI=0.91, RMSEA=0.08   (N=346)
CFI=0.96, RMSEA=0.06   (N=849)

Part II: Motor experiences of activities of daily living (3-factor model)

Slovak version
English version

CFI=0.98, RMSEA=0.09 (N=346)
CFI=0.97, RMSEA=0.09 (N=851)

Part III: Motor examination (7-factor model)

Slovak version
English version

CFI=0.95, RMSEA=0.08 (N=324)
CFI=0.95, RMSEA=0.07 (N=801)

Part IV: Motor complications (2-factor model)

Slovak version
English version

CFI=1.00, RMSEA=0.04  (N=351)
CFI=1.00, RMSEA=0.04  (N=848)

CFI – Confirmatory fit index; RMSEA – root mean square error of aproximation

Exploratory factor analysis (EFA)
The EFA analysis for the Slovak dataset differs from the EFA of the English 
language dataset in some areas. The EFA for the English version has been 
the factor structure used as the basis for all confirmatory factor analyses. 
From the scree Plot for Part I: Non-motor aspects of experiences of daily 
living we extracted two factors. For Part II: Motor aspects of experiences 
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of daily living we extracted three components. For Part III: Motor 
examination we extracted seven factors. For Part IV: Motor complications 
we extracted two factors. 

For Part I, in contrast to the English language version of the MDS-
UPDRS, Cognitive impairment and Hallucinations and psychosis loaded on 
factor 2, not factor 1. Constipation problems did not load on any of the 
factors. In Part II, a very different factor structure was found in the Slovak 
version MDS-UPDRS, although the scree plot suggested the same number 
(three) of factors as for the English version. Eight of the 13 items loaded 
differently. Saliva and drooling and Chewing and swallowing loaded on factor 
2; Doing hobbies and other activities loaded on factor 3; Hygiene, Turning in 
bed, Tremor, Walking and balance, and Freezing all loaded on factor 1. Most 
of these items also had cross-loading on multiple factors. In Part III, the 
factor structure of Slovak scale was consistent with the English version. 
Although items Speech and Facial expression loaded on factor 3, and Toe 
tapping, left foot loaded on factor 1. In Part IV, Time spent with dyskinesias 
had a loading of 0.39 (just below the cutoff of 0.4) on factor 2 and would 
load on the same factor with the other dyskinesia items. Time spent in the 
OFF state had a dual loading on both factors.

Discussion
The aim of the revised version of the MDS-UPDRS was to better cover 
the non-motor manifestations of PD, to evaluate the individual items 
in a uniform way and to provide clear instructions for the patient and 
the investigator, which should lead to higher inter-rater agreement (4). 
Evaluation of the individual items is done on a 5-degree scale which better 
disitinguishes slight and mild symptoms of PD (possibilities 1 and 2), 
which is a shift versus the original version of the UPDRS, where greater 
emphasis was placed on the evaluation of more severe manifestations of 
the disease (possibilities 3 and 4), which were merged in the MDS-UPDRS 
into one possibility – severe (4). This shift is a result of the fact that PD 
research now focuses increasingly more on diagnostics and treatment of 
early stages of the disease. From this point of view, differentiating severe 
expressions of the disease is not clinically relevant. A component of the 
scale is likewise the appendix, which summarizes the recommended 
scales for individual non-motor manifestations of Parkinson’s disease.

Clinimetric testing of the original English version was successfully 
carried out and presented in 2008 (4). A program for validation of the non-
English versions of the MDS-UPDRS was subsequently initiated. 

On the basis of confirmatory factor analysis as the primary analysis, 
the CFI for all four parts of the MDS-UPDRS (all CFI > 0.90), the agreement 
factor structure of the Slovak version of the scale with the original English 
version was confirmed. The Slovak version of the scale was therefore 
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confirmed as the sixth official non-English translation of the MDS-UPDRS. 
In the exploratory factor analysis where a certain variability between 
the different samples of patients was anticipated, isolated differences 
of the factor structure between the original English version and the 
Slovak translation of the scale were found, and differences were present 
particularly in Part II (Motor aspects of the experience of daily living). The 
Slovak version of the MDS-UPDRS is freely available for download on the 
website of the Movement Disorders Society (8). Satisfactory clinimetric 
characteristics of the MDS-UPDRS (reliability and validity) were also 
recently confirmed during an expanded and independent validation of 
the Spanish version of the MDS-UPDRS (9).

For the purpose of a more uniform evaluation of the MDS-UPDRS 
the MDS prepared certified teaching program available on DVD or online 
(10). A component of this program is a teaching module and test in which 
Part III (Motor examination) is evaluated in four patients with Parkinson’s 
disease. The acceptable range of evaluation for each patient should fall 
within the 95th percentile of the confidence interval for evaluation of the 
given patient by an expert panel (11). This program is also available online 
and in the Slovak language.

Formulas for converting a UPDRS score to an MDS-UPDRS score 
have likewise been published (12). Conversion formulas which resulted in 
a difference between the two scales smaller than one point were identified 
for Part II (Motor aspects of experiences of daily living) and Part III (Motor 
examination). When selecting a conversion formula the assigning of 
a patient to one of three groups (1/2, 3, 4/5) according to Hoehn and Yahr 
staging is necessary (13). In view of the more significant changes in Part 
I (Non-motor aspects of experiences of daily living) and Part IV (Motor 
complications) and likewise with the total score, no conversion formula 
was identified which would allow a score to be converted between the 
individual scales with sufficient precision.

Conclusion
The satisfactory clinimetric characteristics of the MDS-UPDRS have been 
confirmed in several independent studies. On the basis of the congruent 
factor structures, the Slovak translation of the MDS-UPDRS was 
acknowledged as an official non-English version of the scale. The MDS-
UPDRS better covers non-motor and motor manifestations of Parkinson’s 
disease, better covers and distinguishes slight/mild manifestations of 
Parkinson’s disease and with regard to clear instructions for the investigator 
and the patient and the available teaching modules has higher conformity 
during evaluations of the scales by different investigators. Therefore, we 
recommend using the MDS-UPDRS as a standard evaluation instrument 
in patients with PD both in common clinical practice and in the research 
environment.
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Abstract 
The Movement Disorder Society-Unified Parkinson’s Disease Rating 
Scale (MDS-UPDRS) is a newly developed comprehensive tool to assess 
Parkinson’s disease (PD), which covers a wider range of non-motor PD 
manifestations than the original UPDRS scale. The aim of this study was 
to assess the relationship between the MDS-UPDRS and Quality of life 
(QoL) and to analyze the relationship between individual MDS-UPDRS 
non-motor items and QoL.

A total of 291 PD patients were examined in a multicenter Slovak 
study. Patients were assessed by the MDS-UPDRS, HY scale and  PDQ39. 
Data were analyzed using multiple regression analyses.

The mean participant age was 68.0±9.0 years, 53.5% were men, 
mean disease duration was 8.3±5.3 years and mean HY was 2.7±1.0. In 
a multiple regression analysis model the PDQ39 summary index was 
related to MDS-UPDRS parts II, I and IV respectively, but not to part III. 
Individual MDS-UPDRS non-motor items related to the PDQ39 summary 
index were Pain and other sensations, Fatigue and Features of dopamine 
dysregulation syndrome (DDS). Other MDS-UPDRS non-motor items 
e.g. Depressed mood, Anxious mood, Apathy, Cognitive impairment, 
Hallucinations and psychosis, Sleep problems, Daytime sleepiness and 
Urinary problems were related to some PDQ39 domains. MDS-UPDRS 
non-motor items Constipation problems and Light headedness on 
standing were not related to any PDQ39 domain.

The overall burden of NMS in PD is more important in terms of 
QoL than motor symptoms. Individual MDS-UPDRS non-motor items 
related to worse QoL are especially Pain and other sensations, Fatigue 
and Features of DDS.
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Introduction
The Unified Parkinson’s Disease Rating Scale (UPDRS) (1) has been 
historically the most commonly used tool for a comprehensive assessment 
of Parkinson’s disease. The Movement Disorder Society (MDS) sponsored 
revision of the UPDRS – the MDS-UPDRS has been published in 2008 (2). 
The MDS-UPDRS is composed similarly as the original scale from four 
parts – non-motor and motor experiences of daily living (part I and II), 
motor examination (part III) and motor complications (part IV). The main 
aim of this revision was to address the shortages of the original scale, to 
improve scale properties and cover a bigger number of PD manifestations 
particularly including some non-motor symptoms (NMS), which were 
not part of the original scale. The MDS-UPDRS has demonstrated good 
reliability and validity also in multiple other studies (3-5).

The MDS-UPDRS covers areas which have been all previously 
associated with worse quality of life (QoL) in PD patients, however pilot 
results from a part of our cohort (6) as well as a subsequent study of 
Martinez-Martin et al. (7) have shown that the MDS-UPDRS components 
significantly related to worse QoL were the subscores of non-motor 
experiences of daily living (nmEDL) and motor experiences of daily 
living (mEDL), whereas the motor examination (MEx) as well as the 
motor complications (MCompl) subscores were not significantly related 
to worse QoL. The importance of NMS regarding QoL has been shown 
in multiple previous studies, where the NMS, including mood and sleep 
disorders, apathy, fatigue, dysautonomia, pain and hallucinations, had a 
bigger impact on QoL than the motor symptoms examined by the original 
UPDRS part III (8-11). In a previous study validating MDS-UPDRS part I 
(nmEDL), all individual items except Cognitive impairment , despite their 
brevity, had a significant correlation with other validated instruments 
used to assess NMS in PD (12), making the MDS-UPDRS part I an easy 
and practical tool to assess the burden of NMS in PD. Despite the known 
correlation between the overall burden of NMS and worse QoL in PD, the 
impact of individual non-motor items of the MDS-UPDRS on QoL has not 
been studied so far. 

Therefore, the aim of the present study was to analyze the 
relationship between the MDS-UPDRS domains and QoL, and further to 
analyze the impact of the individual MDS-UPDRS non-motor items on 
QoL and its different domains.
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Materials & Methods
Design

The study was a national Slovak, multicenter, cross-sectional evaluation study.

Patients
Patients were recruited from 3 major Slovak Movement Disorder Centers 
from the whole region of Slovakia between June 2011 and May 2014 during 
the validation projects of the Slovak versions of the MDS-UPDRS (2) and 
the Unified Dyskinesia Rating Scale (UDysRS). All patients were diagnosed 
according to the UK PD Society Brain Bank Criteria (13), and their mental 
abilities were assessed with the Mini-Mental State Examination (MMSE) 
(14). All patients with atypical forms of parkinsonism were excluded 
from the study. A total of 323 patients initially agreed to participate in 
the study. Patients with an MMSE scores lower than 24 (N=18) and those 
whose data were partially missing (N=14) were excluded. A total of 291 
non-demented patients (90%) remained for analysis.

Data collection
On the day of the examination a trained interviewer assessed the cognitive 
functioning of patients using the MMSE and a neurologist specialized 
in Movement Disorders (MS, MG, MM, VH and PV) assessed each 
patient’s disease severity using the MDS-UPDRS (2), including Hoehn 
and Yahr staging (15). Subsequently, the patients received questionnaires 
comprising questions on their sociodemographic background, medical 
history, current medication and self-report questionnaires (described 
below), which were filled in within a week from the examination and 
were later reviewed by the clinician together with the patient to ensure 
that no values were missing. Patients who were unable to fill in the 
questionnaires by themselves due to motor impairment answered the 
identical questions during the oral interview. The study was approved 
by the Local Ethics Committees. All patients participated voluntarily and 
gave written informed consent prior to the study. The investigation was 
performed according to the Declaration of Helsinki.

Measures
Sociodemographic data, including age, gender and education, were 
obtained from the structured interview. Education level was classified as: 
low (primary school or unfinished high school), middle (finished high 
school or specialization after high school – not a college or university) 
or high (university undergraduate or postgraduate or higher academic 
degree achieved).
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Disease and medication-related data 
Information on disease duration, antiparkinsonian medication and other 
treatment was obtained during the interview. The levodopa equivalent 
daily dosage (LEDD) was calculated using a previously published 
formula (16). Motor symptoms were rated in the ON state using the MDS-
UPDRS part III (motor examination). The MDS-UPDRS is a four-subscale 
combined scale (non-motor experiences of daily living - nmEDL, motor 
experiences of daily living - mEDL, motor examination - MEx and motor 
complications - MCompl) (2). This instrument was recently translated into 
Slovak and approved as an official non-English translation of the MDS-
UPDRS (3). MDS-UPDRS part I (nmEDL) comprises 13 items. Six of these 
items – Cognitive impairment, Hallucinations and psychosis, Depressed 
mood, Anxious mood, Apathy and Features of dopamine dysregulation 
syndrome (DDS) - are assessed via a semi-structured interview and seven 
items – Sleep problems, Daytime sleepiness, Pain and other sensations, 
Urinary problems, Constipation problems, Light headedness on standing 
and Fatigue are assessed through a self-report questionnaire. MDS-
UPDRS part II (mEDL) is composed of 13 items which are assessed in a 
form of a self-report questionnaire. MDS-UPDRS part III (MEx) comprises 
33 scores based on 18 items and is performed as a physical evaluation of 
the patient. MDS-UPDRS part IV (MCompl) includes six items assessed 
via a semi-structured interview. Items are scored on a five-point scale, 
ranging from 0 (normal) to 4 (severe), and they are then summed for the 
total score of each scale section. The disease stage was assessed by the 
Hoehn & Yahr scale (HY), which is applied to gauge the course of the 
disease over time (15). 

Quality of Life (QoL) 
QoL was assessed using the Parkinson’s Disease Quality of Life 
Questionnaire (PDQ-39) (17). It is a disease-specific self-administered 
questionnaire comprised of 39 questions, each of them using a five-
point ordinal scoring system, from which a single summary index can 
be calculated. For the summary index the scores were standardized 
from 0 to 100, so that higher scores indicate poorer QoL. The PDQ-39 
measures 8 dimensions of health-related QoL: mobility, activities of daily 
living (ADL), emotional well-being, stigma, social support, cognition, 
communication and bodily discomfort. The PDQ-39 has been shown to 
be feasible, reliable, valid, and responsive to change in patients with PD 
and to have good internal consistency (18). The Cronbach’s alpha for the 
PDQ39 in our study was 0.96.

Statistical analyses
Statistical analyses were performed using the statistical software program 
PASW SPSS version 20.0 for Windows (SPSS Inc, Chicago IL). First, we 
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described the demographic and clinical characteristics of our study group. 
Subsequently, a forced multiple linear regression analysis was performed 
in order to study the relationship of sociodemographic factors, disease 
duration, and different MDS-UPDRS subscales on QoL. Finally, separate 
stepwise multiple regression analyses were performed in order to study 
the relationship between the individual MDS-UPDRS non-motor items 
and QoL controlled for sociodemographic factors, disease duration and 
MDS-UPDRS part III (MEx).

Results
The mean age of the PD sample was 68.0±9.0 years; 53.5% were men, the 
mean disease duration was 8.3±5.3 years, and the mean HY stage was 
2.7±1.0 (72% stage II - III). Motor fluctuations were present in 205 patients 
(70.5%) and dyskinesias in 122 patients (42%), while 82 patients (29.5%) 
had no motor fluctuations. Baseline characteristics of the study population 
can be found in Table 4.1.

table 4.1 Characteristics of the study population (N=291)
Mean SD Median Range

Age 68.0 9.0 70 30-88
Age at symptom onset 59.6 10.8 61 20-83
Gender (male/female) 156/135
Education
    Low
    Middle
    High

117 (40%)
120 (41%)
54 (19%)

Disease duration 8.3 5.3 7.0 0-30
Hoehn&Yahr stage 2.7 1.0 3.0 0-5
PDQ39 mobility 44.9 29.1 45.0 0-100
PDQ39 ADL 41.4 28.7 41.7 0-100
PDQ39 emotional well being 37.7 21.8 37.5 0-92
PDQ39 stigma 40.7 33.1 37.5 0-100
PDQ39 social support 14.5 17.5 8.3 0-75
PDQ39 cognition 29.7 20.4 25.0 0-88
PDQ39 communication 21.5 21.0 16.7 0-92
PDQ39 bodily discomfort 46.4 23.1 50.0 0-100
PDQ39 summary index 36.7 19.7 37.2 0-85
MDS-UPDRS part I 14.0 7.6 13 2-40
MDS-UPDRS part II 16.1 9.7 15 0-44
MDS-UPDRS part III 39.1 16.6 37 8-88
MDS-UPDRS part IV 5.6 5.4 5 0-22
Motor fluctuations (N)
    No fluctuation
    Any motor fluctuations
    Dyskinesias

82 (29.5%)
205 (70.5%)
122 (42%)

PDQ39 – Parkinson’s Disease Quality of Life Questionnaire-39, ADL– Activities of Daily Living, 
MDS-UPDRS – Movement Disorder Society – Unified Parkinson’s Disease Rating Scale

In a multiple regression analysis model worse quality of life measured by 
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the PDQ39 summary index was significantly related to the MDS-UPDRS 
part I (nmEDL), part II (mEDL) and part IV (MCompl) respectively, 
however it was not related to the MDS-UPDRS part III (MEx) or other 
socio-demographic factors evaluated (Table 4.2).

table 4.2 Multiple linear regression: Relationship between the MDS-UPDRS subscales and 
Quality of life (PDQ39 summary index) 

β Significance

Age -0.05 P=ns

Male gender -0.06 P=ns

Education level -0.06 P=ns

Disease duration -0.00 P=ns

MDS-UPDRS part I 0.30 P<0.001

MDS-UPDRS part II 0.54 P<0.001

MDS-UPDRS part III 0.00 P=ns

MDS-UPDRS part IV 0.12 P<0.01

Adjusted R Square 0.78

MDS-UPDRS – Movement Disorder Society - Unified Parkinson’s Disease Rating Scale, PDQ39 – 
Parkinson’s Disease Quality of Life Questionnaire-39

Determinants of QoL in a model with individual MDS-UPDRS non-motor items
Worse quality of life measured by the PDQ39 summary index was 
associated with the MDS-UPDRS items Pain and other sensations, Fatigue 
and Features of DDS as well as with longer disease duration and higher 
MDS-UPDRS part III (MEx) scores. The same variables were related to 
the PDQ39 Activities of daily living subscore and also to PDQ39 mobility 
subscore, which was related also to female gender. PDQ39 Emotional 
well-being was related to the items Depressive mood, Pain, Sleep 
problems and Anxious mood respectively. PDQ39 stigma was related to 
younger age and the items Depressive mood, Apathy, Features of DDS 
and Urinary problems. PDQ39 social support was related to the items 
Hallucinations and psychosis and Features of DDS. PDQ39 cognition was 
related to older age and the items Daytime sleepiness, Hallucinations and 
psychosis, Cognition, Fatigue and Anxious mood respectively. PDQ39 
communication was related to the items Features of DDS and Anxious 
mood as well as to longer disease duration and MDS-UPDRS part III 
(MEx). PDQ39 bodily discomfort was related to the items Pain and other 
sensations, Urinary problems and female gender respectively. MDS-
UPDRS items Constipation problems and Light headedness on standing 
were not related to any of the PDQ39 domains (Table 4.3).
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table 4.3 Multiple linear regression analyses (stepwise): Influence of separate non-motor items 
of the MDS-UPDRS part I on HRQoL and its domains 
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Age -.29*** .13* -.12
Male gender -.11* -.07 -.12*

Education -.04 -.04 -.04 -.02 -.08
Disease duration .16** .23*** .23*** -.06 .11 -.03 -.08 .15* .03
MDS-UPDRS III .14** .21*** .29*** .02 .08 -.12 .02 .14* -.06
Cognition .05 .03 .03 -.01 .04 .08 .15* -.01 .04
Hallucinations .03 -.00 -.00 .07 .05 .16* .16* .09 -.09
Depression .10 -.05 .07 .20** .23** .10 .07 -.04 .05
Anxiety .05 -.02 -.06 .15** -.04 .05 .13* .14* .09
Apathy .08 .07 .00 .12 .16* -.03 -.03 .08 -.10
Features of DDS .12* .12* .20*** .05 .14* .15* .01 .18** -.09
Sleep problems .06 .06 -.02 .19** -.10 .02 .06 .04 .12
Daytime sleepiness .03 -.03 -.03 .03 -.05 .08 .31*** .07 .12
Pain .26*** .30*** .18** .19*** .06 .13 .07 .06 .49***

Urinary problems .01 .02 .03 -.05 .14* -.00 .02 .11 .17*

Constipation .03 .04 .03 .08 .01 .04 .03 .01 .04
Light headedness .10 .09 .05 .12 .05 .06 .00 .03 .14
Fatigue .19** .15* .22** .11 .10 .07 .15* .10 -.05
Adj. R Square 0.65 0.58 0.57 0.58 0.44 0.15 0.45 0.36 0.35

All analyses controlled for age, gender, education level, disease duration, MDS-UPDRS part III 
(motor examination) and all individual items of the MDS-UPDRS part I (nmEDL), blank fields left 
out during the stepwise multiple linear regression analyses
MDS-UPDRS – Movement Disorder Society - Unified Parkinson’s Disease Rating Scale, PDQ39 – 
Parkinson’s Disease Quality of Life Questionnaire-39
* p<0.05, ** p<0.01, *** p<0.001

Discussion
To our best knowledge, this is the first study to assess the relationship 
between individual non-motor MDS-UPDRS items and different domains 
of quality of life in PD patients. As shown in our and some previous 
studies (7-10), the overall burden of NMS in PD is more important in 
the regards of QoL than motor symptoms. Symptoms related to worse 
QoL in our study were especially Pain, Fatigue and Features of DDS, 
however other symptoms such as Depression, Anxiety, Apathy, Cognitive 
impairment, Hallucinations, Sleep problems, Daytime sleepiness and 
Urinary problems were also related to some aspects of QoL.
Pain can be present in over 80% of patients with PD (19) and it has been 
repeatedly associated with worse quality of life (8,9,20), although not all 
studies found a significant difference in the association between pain 
and QoL when comparing PD patients and matched controls (21). Pain 
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in PD may be categorized into a number of different subtypes  including 
musculoskeletal, dystonic, radicular neuropathies and central pain (19). 
Our results highlighting the importance of pain in terms of worse QoL are 
in line with most of the previous reports (8,9,20). Moreover, chronic pain 
is often associated with depression, what may further worsen the QoL of 
PD patients (20).

Our results showing a significant relationship of fatigue with worse 
QoL are in line with most of the previous studies in this regard (8,9,11,22). 
Fatigue can be also present in up to 80% of PD patients (23) and the PRIAMO 
study found apathy to be the most frequent of all NMS in 1072 consecutive 
PD patients (24), moreover fatigue is often perceived by PD patients as one 
of their most relevant problems (25). Fatigue in PD can be divided into 
‘peripheral fatigue’, which refers to an objectively measurable process in 
which a muscle loses strength after repeated contractions, and ‘central 
fatigue’, which refers to a feeling-state, perception or experience that is not 
yet objectively measurable and which can be further divided into physical 
and mental fatigue domains (23). Furthermore, according to the presence 
or absence of confounding factors - depression and daytime sleepiness, 
fatigue can be divided into “primary” and “secondary” fatigue (23). 
The significant relationship of Features of DDS to worse QoL found in our 
study is supported by some studies which also found a significant link in 
this regard (26,27). Impulsive and compulsive behaviors in PD are most 
commonly linked to dopaminergic drugs, especially dopamine agonists, 
but also L-dopa, and their prevalence in treated PD patients has been 
estimated around 14% (28). These behaviors encompass impulse control 
disorder, punding and the dopamine dysregulation syndrome, which 
refers to the compulsive use of dopaminergic medications well beyond 
the dose needed to optimally control motor disability (28). Despite their 
relatively low prevalence, the presence of these behavioral issues may 
result into severe problems in patient’s personal and family life. 

Interestingly, despite previous reports, where depression has been 
a very consistent and significant determinant of worse QoL (8,9,22),  the 
MDS-UPDRS item Depressed mood has not been significantly associated 
with the PDQ39 summary index score in our study, although it was related 
to the PDQ39 domains Emotional well-being and Stigma. However, 
depression remains a significant contributor to worse QoL as it is often 
associated with pain (19), fatigue (23), impulse control disorders (27), as 
well as other NMS in PD.

In contrast with the previous study of Martinez-Martin et al. (7), 
where worse QoL was significantly related to MDS-UPDRS part I (nmEDL) 
and part II (mEDL) only, in our study we found a significant relationship 
also with the MDS-UPDRS part IV (MCompl). This difference might be 
potentially explained by a higher prevalence of both motor fluctuations 
and dyskinesias in our study sample. Motor fluctuations may carry with 
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them severe co-morbidity, they can be socially embarrassing and may 
prevent or impede the daily activities of PD patients (29). Our results are 
in line with some other studies showing a significant relationship between 
the presence of motor complications and worse QoL in PD (29,30).

Strenghts and limitations
To the best of our knowledge, this is the first study to specifically correlate 
individual MDS-UPDRS non-motor items with QoL and its different 
domains. A large, multicenter sample including patients in all stages 
of the disease from the initial to the very late stages, as well as the use 
of validated and reliable measures present the strengths of this study. 
There are some limitations of our study. The sample consisted of more 
motivated patients who agreed to participate in the study and who were 
able to attend the examination. The cross-sectional design of the study 
does not allow us to further explore the causal pathways between the 
studied variables. Also, the absence of demented patients in our sample 
does not allow us to generalize the results to the whole PD population.
Conclusions and implications for future studies and clinical practice
The overall burden of NMS in PD is a more significant contributor to 
the overall QoL than motor symptoms. Specific MDS-UPDRS non-motor 
items correlated with worse QoL are especially Pain and other sensations, 
Fatigue and Features of DDS, however, other symptoms including 
mood disorders, apathy, cognition, hallucinations, sleep disorders and 
urinary problems also contribute to certain aspects of QoL. NMS in PD 
throughout the whole disease course should be therefore actively screened 
and managed in order to improve patient’s QoL. The MDS-UPDRS is a 
practical and comprehensive scale designed to cover the most important 
aspects of PD manifestations and to be the reference measure in future 
PD research. Therefore understanding the relationship between the MDS-
UPDRS scale and QoL, which is an important concept in PD, has very 
relevant implications for both research, as well as clinical practice. 
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Abstract
Clinical and psychosocial factors associated separately with primary and 
secondary fatigue in Parkinson’s disease (PD) patients have not been 
thoroughly studied before. The aim of our study was to assess factors 
associated with different fatigue domains in groups with primary and 
secondary fatigue in PD separately. 

We divided 165 non-demented PD patients according to the absence/
presence of depression, anxiety and excessive somnolence into groups 
with primary fatigue (n=63) and with secondary fatigue (n=102). Fatigue 
domains examined using the Multidimensional Fatigue Inventory were 
associated through multiple linear regression analyses for each group 
separately with sociodemographic data, disease duration, functional 
status as assessed by the Unified Parkinson’s Disease Rating Scale, 
treatment, depression, anxiety, excessive somnolence and sleep quality.

Out of the assessed non-motor symptoms, fatigue was the most 
frequent (77.6%). The prevalence of fatigue in the secondary fatigue 
group was significantly higher than in the primary fatigue group. Both 
fatigue groups differed significantly in factors associated with different 
fatigue domains. Functional status or other disease-related factors were 
not associated with primary fatigue. In the secondary fatigue group we 
found associations between some fatigue domains and functional status, 
older age, male gender and higher anxiety scores. 

To our knowledge this is the first study to separately describe 
clinical determinants and psychosocial factors associated with different 
fatigue domains in primary and secondary fatigue in PD, underlining the 
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importance of distinguishing primary and secondary fatigue in future PD 
studies and clinical practice.

Keywords: Parkinson’s disease, primary fatigue, secondary fatigue, 
depression, anxiety, excessive daytime somnolence

Introduction
Fatigue is one of the most common non-motor symptoms associated 
with Parkinson’s disease (PD), with a prevalence of up to 70% among 
PD patients (1). Fatigue was found to be the most frequent of all non-
motor symptoms assessed in 1072 consecutive patients examined in the 
PRIAMO study (2). Fatigue also has a significant impact on quality of life 
(3,4). In one of the first studies on fatigue in PD, 15-33% of patients rated it 
as their most disabling symptom, and more than half rated fatigue among 
their three worst symptoms (5). In a recent study of veterans with PD, 
patients rated fatigue and pain as having the greatest impact on their daily 
activities (6). In a study which examined treatment expectations of PD 
patients, fatigue was found to be the third most relevant problem (7). The 
first articles highlighting the importance of fatigue in PD were published 
only in 1993 (5,8); however, fatigue has received more recognition only 
in the last decade. Despite its high prevalence and importance, fatigue in 
PD remains an under-recognized problem in routine clinical practice (9).

There is currently no universally accepted definition of fatigue. PD 
patients complaining about fatigue describe it as being different from 
the fatigue they experienced before developing PD (10). Fatigue in PD 
can be divided into “peripheral fatigue”, which refers to an objectively 
measurable process in which a muscle loses strength after repeated 
contractions, and “central fatigue”, which refers to a feeling-state, a 
perception or experience that is yet not objectively measurable (1). Central 
fatigue, which is the main focus of this article, can be further divided into 
physical and mental fatigue. 

While more is known about the epidemiology and importance of 
fatigue in PD, little is known about its etiology, pathogenesis and possible 
management. One reason is the probable heterogeneity of biological, 
clinical and psychosocial factors leading to the presence of fatigue. In 
previous studies disease severity, as measured by the Unified Parkinson’s 
Disease Rating Scale, was associated with fatigue only in some studies 
(11,12), while others found no such association (13,14). A significant 
association between disease duration and fatigue has not yet been proven. 
Indeed, fatigue is present in all PD stages and was previously found 
in one-third of newly diagnosed untreated, non-demented and non-
depressed PD patients (15). Most previously published articles found a 
strong link between fatigue and the presence of mood disorders, especially 
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depression (11,13,14) and excessive daytime sleepiness (EDS) (16,17). Here 
is some overlap, since fatigue is one of the DSM-IV diagnostic criteria for 
depression and anxiety, making interpretation of fatigue in the presence 
of such problems a major challenge. A concept of primary and secondary 
fatigue has been proposed, in which fatigue in the presence of mood 
disorders or EDS is qualified as ‘secondary fatigue’ and fatigue present 
in the absence of mood disorders and EDS is addressed as ‘primary 
fatigue’(18). This concept was later adopted in some other studies on 
fatigue in PD (19, 20). To the best of our knowledge, studies on fatigue 
published so far have been either epidemiological or have studied clinical 
determinants associated with fatigue in non-separated PD populations. 
Thus, the aim of our study was to identify some clinical and psychosocial 
factors associated with different fatigue domains separately in primary 
and secondary fatigue in patients with Parkinson’s disease.

Methods
Patients 
Patients were recruited from 25 neurology outpatient clinics in Eastern 
Slovakia between June 2011 and August 2012. All patients were diagnosed 
according to the United Kingdom PD Society Brain Bank Clinical Criteria 
(21), and their mental abilities were assessed with the Mini-Mental State 
Examination (MMSE) (22). A total of 205 patients initially agreed to 
participate in the study. Patients with MMSE scores lower than 24 (N=18), 
forms of Parkinsonism other than idiopathic Parkinson’s disease, (N=8) 
and those who initially agreed to participate and filled in the questionnaire 
but did not come for the oral interview (N=14) were excluded. A total of 
165 non-demented patients (80.5%) remained for analysis.

Data collection
An invitation letter, written informed consent and questionnaires 
comprising questions on sociodemographic background, medical history, 
current medication and self-report questionnaires (described below) were 
sent one week before the interview by postal mail to patients diagnosed 
with PD. All self-report questionnaires used in our study have good 
internal consistency, with Cronbach’s alpha coefficients over 0.8. They have 
been previously used in PD populations, and recommendations for their 
use in PD have been published by the Movement Disorder Society (23-26). 
After one week, all patients were interviewed by a trained interviewer on 
relevant issues that were not part of the questionnaire, and their cognitive 
functioning was assessed using the Mini-Mental State Examination 
(22). After this structured interview a single neurologist specialized in 
Movement Disorders assessed each patient’s disease severity using the 
Unified Parkinson’s Disease Rating Scale (27), including Hoehn and Yahr 
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staging (28). Information on PD subtype (tremor dominant versus akinetic-
rigid) and the presence of postural instability (>2 steps on pull test) were 
recorded. Patients unable to fill in the questionnaires themselves due to 
motor impairment answered the questions during the oral interview. 
The study was approved by the Local Ethics Committee. All patients 
participated voluntarily and provided written informed consent prior to 
the interview.

Measures
Sociodemographic data, Disease duration and Medication
Demographic data including age, gender and education were obtained 
from the structured interview. Education level was classified as: low 
(apprenticeship or primary school only), middle (finished secondary 
school) or high (university). Information on disease duration, 
antiparkinsonian medication and other treatment was also obtained 
during the interview. The levodopa equivalent daily dosage (LEDD) was 
counted using the formula published by Tomlinson et al. (29).

Disease severity
Motor symptoms were rated in ON state by the Unified Parkinson’s 
Disease Rating Scale (UPDRS) part III. The UPDRS is a four-subscale 
combined scale (mental state, activities of daily living, motor examination, 
and complications) (27). Scores were obtained via a semi-structured 
interview and physical examination. The disease stage was assessed using 
the Hoehn and Yahr scale (HY), which is applied to gauge the course of 
the disease over time (28).

Anxiety and depression
The Beck Depression Inventory-II (BDI-II) is a self-administered 21-item 
scale assessing depression (30). Each answer was scored as 0-3. Cutoff 
values used are 0–13: normal range; 14–19: mild depression; 20–28: 
moderate depression; and 29–63: severe depression (30). Higher total 
scores indicate more severe depressive symptoms. 

The Hospital Anxiety and Depression Scale (HADS) is a self-
administered scale with two subscales capable of evaluating anxiety 
(HADS-A) and depression (HADS-D) (31). This 14-item scale consists of 
seven items assessing anxiety and seven items assessing depression, with 
scoring from 0 (no problem) to 3 (extreme problem). Cut-off values applied 
are: ≤7 on each subscale is considered unimpaired; 8–10 on each subscale: 
possibly impaired; and ≥11 on each subscale: probably impaired (31). 

Sleep measures
Excessive daytime somnolence (EDS) was evaluated with the Epworth 
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Sleepiness Scale (ESS) (32). ESS measures dozing behavior in eight different 
situations. This self-assessment questionnaire asks the respondent to rate 
the likelihood of falling asleep on a scale from 0 to 3. The total ESS score 
is the sum of all the responses and ranges from 0 to 24; higher scores 
reflect greater sleep propensity. Consistent with a number of previous 
investigations, a score of 10 as the cut-off point was used for normal, while 
scores above this imply pathological sleepiness (26). 

The Pittsburgh Sleep Quality Index (PSQI) (33) was used to assess 
nighttime sleeping problems. The PSQI assesses global sleep quality 
and disturbances in sleep patterns during the previous month in seven 
components. After recoding, each component has possible scores of 0–3, 
where 3 indicates the negative extreme. The global PSQI score is the sum 
of all component scores (range 0–21); a score of ≥5 indicates a poor sleeper. 

Fatigue
Fatigue was assessed with the 20-item self-report Multidimensional 
Fatigue Inventory (MFI) (34), which measures five dimensions of fatigue: 
general fatigue, physical fatigue, reduced activity, reduced motivation, 
and mental fatigue. Each subscale contains four items, which are scored on 
a five-point Likert-scale. The negative formulated items must be recoded 
before totaling the scores. Scores range from 4 (absence of fatigue) to 20 
(maximum fatigue) for each subscale. Its reliability and structural validity 
in patients with idiopathic PD has been recently published (35). We used 
a uniform cutoff score of ≥13 in each MFI domain to define the presence of 
fatigue. This was in accordance with a previously published MFI general 
fatigue domain cutoff score of ≥13 for defining severe fatigue in chronic 
fatigue syndrome (36). 

Statistical analyses
Statistical analyses were performed using the PASW SPSS version 
18.0 statistical software for Windows (SPSS Inc, Chicago IL). Patients 
were divided into two groups. The group with “primary fatigue” 
was characterized by the absence of depression (BDI-II≤13), anxiety 
(HADS-A<11) and EDS (ESS≤10). The group with “secondary fatigue” 
was characterized by the presence of depression (BDI>13), anxiety 
(HADS-A≥11) or EDS (ESS>10). First, we described the demographic 
and clinical characteristics of our studied groups. Significant differences 
between the group characteristics were counted by independent sample 
t-tests and chi-square tests. Then, the relationships between age, gender, 
education level, disease duration, functional status, LEDD, depression, 
anxiety, EDS and sleep quality were analyzed with multiple linear 
regression analysis, using all separate fatigue domains as dependent 
variables in both groups of patients separately. 



60 CHAPtER 5

Results
The average age of the total PD sample was 69.7±8.5 years; average 
disease duration was 6.9±4.8 (range 0-30 years), and the average Hoehn 
and Yahr stage was 2.4±0.9. A total of 128 patients (77.6% of the whole 
sample) were fatigued in at least one MFI domain. After dividing the 
sample, 102 patients remained in the group with a mood disorder or EDS 
present (“secondary fatigue” group) and 63 remained in the group with 
no mood disorder and EDS (“primary fatigue” group). The two fatigue 
groups did not differ significantly in age, gender distribution, education 
level, PD subtype or treatment. The secondary fatigue group had longer 
disease duration (7.5 versus 6 years), a higher HY stage (2.6 versus 2.1), 
higher scores in all UPDRS subscales, higher fatigue scores and a higher 
prevalence of fatigue in all MFI domains. Fatigue associated with physical 
aspects was more frequent than fatigue associated with mental aspects in 
both groups. Baseline characteristics of the study groups can be found in 
Table 5.1.
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table 5.1 Baseline characteristics of the study population (N = 165) 
Secondary fatigue 
group

Primary fatigue 
group

Significant difference between primary 
and secondary fatigue groups

Number of patients 102 63
Gender (male/female) 51/51 35/28 P=ns
Age 70.2 ± 8.4 68.6 ± 8.8 P=ns
Disease duration 7.5 ± 5.3 6.0 ± 3.7 P=0.04
Education level
   Low
   Middle
   High

40 (39%)
42 (41%)
20 (20%)

29 (46%)
23 (37%)
11 (17%)

P=ns

Hoehn and Yahr stage
   H&Y ≤ 2
   H&Y > 2

2.6 ± 0.9
44 (43%)
58 (57%)

2.1 ± 0.8
46 (73%)
17 (27%)

P=0.002

   UPDRS_I
   UPDRS_II
   UPDRS_III
   Motor fluctuations

2.0±2.1
14.9±7.7

33.2±13.7
58 (57%)

0.6±1.1
8.1±5.5

25.1±12.0
26 (41%)

p<0.001
p<0.001
p<0.001
p<0.05

PD subtype
   Tremor dominant
   Akinetic-rigid

21 (20%)
82 (80%)

17 (27%)
46 (73%)

P=ns

Postural instability     
(>2 steps on pull test)

65 (63%) 21 (33%) p<0.001

BDI
  >13pts

21.2 ± 9.0
94 (91%)

8.4 ± 3.5
0

p<0.001

HADS depression
  ≥11pts

8.0 ± 3.4
26 (26%)

3.9 ± 2.5
0

p<0.001

HADS anxiety
  ≥11pts

8.2 ±4.0
28 (28%)

4.1 ± 2.9
0

p<0.001

ESS
   >10pts

8.4 ± 4.7
38 (37%)

5.1 ± 2.6
0

p<0.001

PSQI
    ≥5pts

8.9 ±  4.1
86 (84%)

6.0  ± 3.4
40 (64%)

p<0.001

MFI general fatigue 
    ≥13pts

15.2 ± 3.0
83 (81%)

11.4 ± 3.6
20 (32%) p<0.001

MFI physical fatigue
    ≥13pts

15.0 ± 3.4
77 (75%)

11.6 ± 3.6 
25 (40%) p<0.001

MFI reduced activity
    ≥13

13.4 ± 3.5
57 (55%)

10.6 ± 4.1
18 (29%) p<0.001

MFI reduced motivation
    ≥13

10.7 ± 3.4
30 (29%)

8.3 ± 3.1
7 (11%) p<0.001

MFI mental fatigue
    ≥13

11.7 ± 3.6
37 (36%)

8.6 ± 3.0
4 (7%) p<0.001

LEDD (mg/day) 569 (0-2972) 468 (0-1525) P=ns
L-dopa 71 (69%) 40 (63%) P=ns
L-dopa + COMT inhibitor 41 (40%) 19 (30%) P=ns
Dopamine agonist 65 (63%) 45 (71%) P=ns
L-dopa + dopamine agonist 43 (42%) 27 (43%) P=ns
No dopaminergic treatment 10 (10%) 6 (9%) P=ns
Rasagiline 37 (36%) 21 (33%) P=ns
Amantadine 23 (22%) 11 (18%) P=ns

UDPRS – Unified Parkinson’s Disease Rating Scale; BDI-II – Beck Depression Inventory-II; HADS 
– Hospital Anxiety and Depression Scale; ESS – Epsworth Sleepiness Scale; PSQI – Pittsburgh 
Sleep Quality Index; MFI – Multidimensional Fatigue Inventory; LEDD – total levodopa equivalent 
daily dosage; ns – non-significant. Bold values indicate the significance p < 0.05
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Determinants of fatigue in the secondary fatigue group
Older age was strongly associated with higher reduced motivation and 
mental fatigue scores. Male gender was related to higher reduced activity 
and mental fatigue. UPDRS-III was significantly associated with more 
fatigue in all domains except mental fatigue, and anxiety was associated 
with reduced motivation. Depression and sleep problems were not 
associated with any MFI domain in this group (Table 5.2).

 
Determinants of fatigue in the primary fatigue group
The only variable significantly associated with MFI reduced activity and 
mental fatigue domains was BDI-II, even though in the normality range. 
A similar relation was also found between HADS-D and fatigue in the 
normality range when the sample was divided according to HADS-D 
(≤10pts) instead of BDI (results not shown). UPDRS-III was not associated 
with any of the MFI domains in this group. There were no determinants 
related to general fatigue, physical fatigue and reduced motivation in the 
primary fatigue group (Table 5.2). 

table 5.2 Determinants associated with the MFI fatigue domains in the primary and secondary 
fatigue groups

MFI

Secondary fatigue group Primary fatigue group

GenF PhyF RedA RedM MentF GenF PhyF RedA RedM MentF

Age .14 .15 .16 .34*** .29** -.25 -.18 -.03 .11 -.01

Male gender .00 .00 .25* .09 .22* -.05 -.21 -.02 .08 -.01

Higher education 
level

-.04 -.09 -.11 -.13 -.16 .02 -.01 .02 -.18 -.10

Disease duration -.20 .05 .08 -.05 .04 -.00 .10 .15 .00 -.03

UPDRS III .28* .25* .28** .19* .05 .20 .13 .12 .03 -.03

LEDD (mg/day) .04 .06 .09 -.17 -.10 -.20 -.03 -.07 -.02 -.13

ESS .12 .04 .09 .03 .07 .22 .11 -.23 -.18 -.05

PSQI .20 .08 .08 .15 .10 .13 .14 .10 .12 .22

BDI .04 -.01 .08 .13 .19 .07 .09 .32* .12 .39*

HADS-A .00 .04 -.00 .22* .20 .23 -.00 .03 -.06 -.07

R square 0.21 0.13 0.24 0.39 0.29 0.29 0.17 0,20 0,09 0.25

Adj. R square 0.12 0.03 0.15 0.32 0.21 0.15 0.02 0,05 -0,09 0.10

MFI – Multidimensional Fatigue Inventory; GenF – General Fatigue; PhyF – Physical Fatigue; 
RedA – Reduced Activity; RedM – Reduced Motivation; MentF – Mental Fatigue; UDPRS III – 
Unified Parkinson’s Disease Rating Scale; LEDD – total L-dopa equivalent daily dosage; ESS 
– Epsworth Sleepiness Scale; PSQI – Pittsburgh Sleep Quality Index; BDI-II – Beck Depression 
Inventory-II; HADS-A – Hospital Anxiety and Depression Scale – Anxiety subscale
p<0,05*, p<0,01**, p<0,001***
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4. Discussion
To the best of our knowledge this is the first study to separately describe 
clinical determinants and psychosocial factors associated with different 
fatigue domains in primary and secondary fatigue in Parkinson’s disease. 
Out of the measured non-motor symptoms, fatigue, present in at least one 
of the MFI domains, was the most frequent non-motor symptom found in 
77.6% of our study population. We found the prevalence of fatigue to be 
higher than is described in previous studies (15-17), which mostly used 
uni-dimensional fatigue rating scales. MFI scores and the prevalence of 
fatigue are significantly higher in the physical domains of fatigue in both 
groups than in the mental domains, which could be explained by the 
stronger impact of core motor features of PD on the physical abilities of 
patients (11). Both primary and secondary fatigue differed significantly 
in baseline characteristics and factors associated with different fatigue 
domains.

Older age was found to be significantly associated with reduced 
motivation and mental fatigue in the secondary fatigue group but not 
in the primary. Fatigue is a common problem in older adults and has 
been suggested as being a part of the normal aging process (37). The 
higher prevalence of fatigue in PD, however, cannot be explained only by 
older age. In contrast with our finding, most previous studies found no 
association between older age and fatigue in PD (11,17). A recent study on 
fatigue in early PD found a significant correlation between higher fatigue 
scores and older age, but when linear regression analysis was applied, 
only depression and UPDRS activities of daily living subscale remained 
significant in their population (38). In contrast with some previous studies, 
where higher prevalence of fatigue was found in women (39), we found 
a significant association of MFI domains mental fatigue and reduced 
motivation with male gender, but only in the secondary fatigue group.

In line with previous findings, disease duration was not related 
to any of the fatigue domains (11, 17). There were no differences in 
antiparkinsonian medication between the primary and secondary fatigue 
groups. Although some previous studies have suggested a potential effect 
of dopaminergic treatment on at least some aspects of fatigue (15, 40-42), 
we did not find any association between LEDD and any of the fatigue 
domains in either primary or secondary fatigue.

Functional status, measured by UPDRS-III, was significantly worse 
in the secondary fatigue group compared with the primary. It was also 
significantly associated with all fatigue domains except mental fatigue 
in the secondary fatigue group, but not in the primary fatigue group. 
Previous studies have found conflicting results regarding the association 
of functional status with fatigue in PD (11-14). One reason for this 
incongruity may lie in the selection of different patient samples. 

Depressive symptoms and excessive somnolence are significantly 
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associated with more fatigue in PD (1,11,14), and the prevalence of fatigue 
is significantly higher in this population of patients, as found in our study. 
One important finding is that with patients in the secondary fatigue 
group, the severity of depression or sleepiness did not play a further role 
in explaining any of the fatigue domains in that group. Higher anxiety 
scores contributed to the explanation of reduced motivation in the 
secondary fatigue group.

Of interest is the fact that BDI-II, even though in the normal range, 
is the only factor associated with reduced activity and mental fatigue in 
the primary fatigue group. When we divided the study sample according 
to HADS-D, a correlation of fatigue with increased scores of HADS-D in 
the normal range were also found. A study of fatigue in levodopa-naïve 
PD patients published by Schiffito et al. (15) found a similar correlation 
of fatigue with Hamilton Depression Scale scores in the normal range. 
Primary fatigue in our study was unrelated to functional status, LEDD 
or other disease-related factors, pointing to a potentially different 
mechanism underlying fatigue in this group of patients. This is supported 
by the results of a previously published ELLDOPA trial, where the [123I]-
ß-CIT SPECT striatal dopamine transporter density was not related to 
fatigue (15). On the other hand, a PET study in primary fatigue published 
by Pavese et al. found an association between fatigue and a relative 
serotonergic denervation in the basal ganglia and associated limbic 
circuits and F-dopa uptake reduction in the insular region, but not in basal 
ganglia, thus suggesting a serotonin-related basis for fatigue in PD (20). 
Although selective serotonin reuptake inhibitors (SSRI) are commonly 
used in the treatment of chronic fatigue, clinical experience reveals that 
they are not very useful in treating fatigue in PD (1). Pavese et al. (20) 
further discuss that due to an effective loss of SERT protein found in their 
study, SSRI are less likely to be efficacious in PD patients with primary 
fatigue. A previous observational study by Martinez-Martin et al. (43) 
found a lower prevalence of fatigue in patients treated with amantadine, 
which is often used to treat fatigue in multiple sclerosis as well. In our 
study we did not find an association between amantadine intake and any 
of the fatigue domains in either the primary or secondary fatigue groups. 
The only report of successful treatment of fatigue in PD thus far is a 
double-blind randomized placebo-controlled trial of 36 non-depressed 
PD patients with methylphenidate 10mg t.i.d. (44) This study is also 
noted in the report of Quality Standards Subcommittee of the American 
Academy of Neurology on the treatment of non-motor symptoms of PD 
as the only publication showing improvement of fatigue in PD (evidence 
level C) (45). However, due to the stimulant effects of methylphenidate, 
its use, especially in elderly PD patients with cardiovascular problems, is 
relatively contraindicated.
Strengths and Limitations
To the best of our knowledge, this is the first study which evaluated clinical 
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determinants of primary and secondary fatigue domains in PD patients 
separately. Using a multidimensional fatigue scale with good psychometric 
qualities in PD patients enabled us to better explore associations of 
studied variables with different aspects of fatigue in PD. There were some 
limitations in this study, however. The concept of primary and secondary 
fatigue in PD needs further validation. Another limitation of our study 
is that anxiety, depression and excessive somnolence were evaluated by 
means of self-report questionnaires only. Our study sample consisted of 
more motivated patients who agreed to participate in the study and who 
were able to attend the examination. Also, the cross-sectional design of the 
study does not allow us to further explore the causal pathways between 
the studied variables.

Implications for future studies and clinical practice
As found in our study, primary and secondary fatigue consist of distinct 
samples of PD patients and are determined by different clinical and 
psychosocial factors. Future studies investigating fatigue should therefore 
be conducted separately in primary and secondary fatigue groups. 
Primary fatigue in our study sample did not correlate with disease 
severity or other disease-related factors in any of the domains, indicating 
a possibly different underlying mechanism. 

In clinical practice, fatigue is one of the most common non-motor 
symptoms of PD leading to a decreased quality of life. In the secondary 
fatigue group, efforts should be taken to optimally treat motor symptoms 
of the disease and to identify and properly manage depression, anxiety 
and EDS associated with PD, since at least some patients with secondary 
fatigue might benefit from these measures. So far little is known about the 
pathophysiology underlying primary fatigue in PD, and although some 
evidence exists for using methylphenidate in the treatment of primary 
fatigue in PD, due to its stimulant effects it is useful only in PD patients 
without cardiovascular problems. Further research on the etiology and 
pathophysiology of primary fatigue in PD should be encouraged to reveal 
its underlying mechanism and enable management of this condition.
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Abstract
Objectives: To describe the prevalence and clinical determinants of 
apathy in elderly non-demented Parkinson’s disease (PD) patients and 
their relationship to quality of life (QoL). 
Methods: A total of 106 non-demented elderly PD patients were examined 
using the MDS-UPDRS, Starkstein AS, HADS, BDI-II and PDQ-39. 
Results: Apathy was present in 54% of the studied population. Factors 
associated with apathy were higher depression scores and a lower daily 
L-dopa equivalent dose. Longer disease duration, higher motor MDS-
UPDRS sub-score, higher depression and anxiety scores, but not apathy, 
were found to be associated with worse QoL. 
Conclusions: Although apathy does not seem to be an independent 
predictor of worse QoL specifically in elderly PD patients, it remains very 
relevant, as its presence increases caregiver burden. Both depression and 
potential dopaminergic treatment underdosing can be properly managed, 
thus potentially reducing the prevalence and severity of apathy in a 
proportion of the apathetic PD patients. 

Keywords: Parkinson’s disease, apathy, depression, elderly, quality of life, 
caregiver burden
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Introduction
Apathy is a common non-motor symptom of many neuropsychiatric 
disorders, such as Parkinson’s disease (PD), Alzheimer’s disease and 
stroke (1-5).  Apathy has been characterized as a lack of motivation 
manifested by diminished goal-directed cognition and behavior, with 
decreased emotional involvement (6). Diagnostic criteria for apathy in 
Alzheimer’s disease and other neuropsychiatric disorders have been 
published recently (7) and these criteria have been later validated for 
non-demented PD patients by Drijgers et al (3).  The reported prevalence 
of apathy in PD varies from 17% to 72% depending on the diagnostic 
tools used and patient samples examined (3,8). Apathy is present in all 
stages of PD, including early and untreated disease, and a possible role of 
dopamine depletion has been suggested (9-12). 

Thus far depression has been identified as one of the factors most 
commonly associated with apathy in PD, and a few studies  have addressed 
the issue of whether apathy is an independent syndrome or is mostly a co-
morbid condition of depression (13-15). In fact, depending on the studied 
population, up to 33.4% of patients were found to have “pure” apathy in 
the absence of depression and dementia (8), and it has been repeatedly 
reported that apathy and depression in PD can be clearly distinguished 
and present discrete constructs (13-15). Apathy has also been associated 
with worse cognitive performance, such as executive dysfunction (16,17). 
A longitudinal study of cognitive status in initially non-demented and 
non-depressed apathetic versus non-apathetic PD patients found a 
significantly higher rate of conversion to dementia later on in the apathetic 
group (16). Their findings, as well as those of others (18), suggest that 
apathy may be a predictive factor for developing dementia and cognitive 
decline. A recent study of Harris et al. found that clinically significant 
levels of apathy are much more likely to occur in patients with right-
onset disease and these patients might be at greater risk of developing 
PD-related dementia (19). In the general population, the prevalence of 
cognitive dysfunction and dementia, which are significant predictors of 
higher morbidity and mortality (20), increases with age (21).  Apathy in 
otherwise healthy community-dwelling individuals was also shown to 
increase with increasing age, especially at 65 years of age and over (22). 
Apathy is significantly associated with older age in PD as well (2,8). 
Therefore, determining the prevalence of “pure” apathy as a potential 
predictive factor for dementia in elderly PD population is important. 

Apathy has repeatedly been associated with worse quality of life 
(QoL) (1,2,23). In a study of recently diagnosed PD patients, apathetic 
patients were 2.49-times more likely to have lower QoL compared with 
non-apathetic PD patients after adjusting for sociodemographic factors 
and disease variables (1). Apathy has been also previously associated 
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with a worse 39-item Parkinson’s Disease Quality of Life Questionnaire 
(PDQ39) total score and the PDQ39 cognition and stigma subdomains (2). 
The impact of apathy on QoL in the elderly PD population, however, has 
not yet been studied. 

To the best of our knowledge, there have been no studies dealing 
with apathy specifically in geriatric PD patients, i.e. subgroup of patients 
older than 65 years of age. Thus, the aim of our study was to describe 
the prevalence of apathy in an elderly population of non-demented PD 
patients and to assess the clinical determinants of apathy in this population 
and their relationship with quality of life.

Methods
Patients
The final study sample consisted of 106 non-demented elderly PD 
patients. Patients older than 65 years of age were recruited from 25 
neurology outpatient clinics in the Eastern Slovakian region between 
June 2011 and August 2012. All patients were diagnosed according to the 
United Kingdom PD Society Brain Bank Clinical Criteria (24), and their 
mental abilities were assessed with the Mini-Mental State Examination 
(MMSE) (25). A total of 126 patients initially agreed to participate in the 
study. Patients with an MMSE score lower than 24 (N=12), other forms 
of parkinsonism than idiopathic Parkinson’s disease (N=3) and patients 
who initially agreed to participate and who filled in the questionnaire but 
did not come for the oral interview (N=5) were excluded. A total of 106 
patients (84.1%) remained for analysis.

Data collection
An invitation letter, written informed consent and test battery comprising 
questions on sociodemographic background, medical history, current 
medication and self-report questionnaires (described below) were sent by 
postal mail to patients diagnosed with PD one week before the interview. 
During the interview, a trained interviewer assessed the cognitive 
functioning of patients using the MMSE and reviewed the questionnaires 
together with the patient to ensure, that no values were missing. 
After this, a single neurologist specialized in Movement Disorders (M.S.) 
assessed each patient’s disease severity using the Movement Disorder 
Society - Unified Parkinson’s Disease Rating Scale (MDS-UPDRS) (26), 
including Hoehn and Yahr staging (27). Information on the presence of 
hallucinations from MDS-UPDRS item 1.2 (Hallucinations and psychosis) 
were recorded. Patients who were unable to fill in the questionnaires by 
themselves due to motor impairment answered the questions during the 
oral interview. The study was approved by the Local Ethics Committee. 
All patients participated voluntarily and gave written informed consent 
prior to the interview.



72 CHAPtER 6

Measures
Sociodemographic data, including age, gender and education, were obtained 
from the structured interview. Education level was classified as: low 
(primary school or unfinished high school), middle (high school finished 
with general certificate of secondary education or specialization after high 
school – not a college or university) or high (university undergraduate or 
postgraduate or higher academic degree achieved).

Disease and medication related data 
Information on disease duration, antiparkinsonian medication and other 
treatment was obtained during the interview. The levodopa equivalent 
daily dosage (LEDD) was counted using a previously published formula 
(28). Motor symptoms were rated in the ON state with the MDS-UPDRS 
part III (motor examination). The MDS-UPDRS is a four-subscale 
combined scale (non-motor experiences of daily living, motor experiences 
of daily living, motor examination and motor complications) (26). This 
scale was recently translated into Slovak and approved as an official 
non-English translation of the MDS-UPDRS (29). Scores were obtained 
by a semi-structured interview and examination. The disease stage was 
assessed by the Hoehn & Yahr scale (HY), which is applied to gauge the 
course of the disease over time (27). 

Screening for congitive dysfunction
The Mini-mental state examination (MMSE) is used to screen for cognitive 
impairment (25). It consist of 30 items assessing orientation in time and 
place, registration, attention and calculation, recall, language, repetition 
and complex commands. Each answer is scored as 0 (incorrect) or 1 
(correct), more points meaning better cognitive status. A cut-off of <24 
points has been repeatedly used in PD populations to exclude patients 
with cognitive impairment if administration of self-report questionnaires 
was a part of the study protocol (15,30). 

Apathy, Depression, Anxiety and Quality of Life
The Apathy scale is a self-administered 14-item scale assessing apathy 
(31). Each answer is scored from 0 (not at all) to 3 (a lot), with a higher 
summary score meaning more apathy. A cut-off of ≥14 is used to define 
the presence of apathy. In the present study, Cronbach’s alpha was 0.78. 
The Beck Depression Inventory-II (BDI-II) is a self-administered 21-item 
scale assessing depression (32). Each answer was scored as 0-3. Cutoff 
values used are 0–13: normal range; 14–19: mild depression; 20–28: 
moderate depression; and 29–63: severe depression. Higher total scores 
indicate more severe depressive symptoms. The Cronbach’s alpha for 
BDI-II in our study was 0.91. The Hospital Anxiety and Depression 
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Scale (HADS) is a self-administered scale with two subscales capable of 
evaluating anxiety (HADS-A) and depression (HADS-D) (33). This 14-
item scale consists of seven items for assessing anxiety and seven items 
for assessing depression, with scoring from 0 (no problem) to 3 (extreme 
problem). The cut-off values applied are as follows: ≤7 on each subscale is 
considered unimpaired; 8–10 on each subscale means possibly impaired 
and ≥11 on each subscale means probably impaired (33). In the present 
study, we found Cronbach’s alpha of 0.83 for anxiety domain and 0.82 
for depression domain. Quality of Life (QoL) was assessed using the 
Parkinson’s Disease Quality of Life Questionnaire (PDQ-39) (34). It 
is a disease-specific self-administered questionnaire comprised of 39 
questions, each of them using a five-point ordinal scoring system, from 
which a single summary index can be calculated. For the summary index 
the scores were standardized from 0 to 100, so that higher scores indicate 
poorer QoL. The PDQ-39 measures 8 dimensions of health-related QoL: 
mobility, activities of daily living, emotional well-being, stigma, social 
support, cognition, communication and bodily discomfort. The PDQ-39 
has been shown to be feasible, reliable, valid, and responsive to change in 
patients with PD and to have good internal consistency (35). Good internal 
consistency of this scale was found also in our study with Cronbach’s 
alpha 0.96.

Statistical analyses
Statistical analyses were performed using the statistical software program 
PASW SPSS version 18.0 for Windows (SPSS Inc, Chicago IL). First, we 
described the demographic and clinical characteristics of our studied 
groups. Significant differences between the group characteristics were 
analyzed by independent sample t-test and chi-square tests. Then, multiple 
linear regression analyses were performed to study the relationship 
between sociodemographic factors, disease duration and disease severity, 
LEDD and mood disorders with apathy. Finally, the relationship between 
the aforementioned variables and apathy with quality of life were 
analyzed. The level of statistical significance was defined as p < .05.

Results
Apathy was present in 57 patients (54% of the study sample) and 
depression in 65 patients (61%). Apathy without the presence of 
depression was present in 12 patients (11%), both apathy and depression 
in 45 patients (43%), depression only in 20 patients (19%) and neither 
apathy nor depression in 29 patients (27%). Further clinical characteristics 
of the study population can be found in Table 6.1. There were no 
significant differences in age, gender, education, disease duration, disease 
stage, total MMSE score, presence of motor complications and treatment 
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used between patients with or without apathy. The group of patients with 
apathy had significantly higher scores on MDS-UPDRS parts I-III, BDI-II, 
HADS-A, PDQ-39 total and all PDQ-39 subscales, and a higher prevalence 
of hallucinations was also recorded in this group. 

table 6.1 Sociodemographic and clinical characteristics of the study sample (N=106)

Non-apathetic Apathetic Significant 
difference

Number of patients 49 57

Gender (male/female) 22/27 28/29 P=ns
Age 73.8±4.5 74.8±5.2 P=ns
Disease duration 7.06±5.2 6.6±4.9 P=ns
Education level
   Low
   Middle
   High

20 (40%)
18 (37%)
11 (22%)

25 (44%)
19 (33%)
13(23%)

P=ns

Hoehn&Yahr stage
   H&Y 0
   H&Y 1
   H&Y 2
   H&Y 3
   H&Y 4

2.3±0.9
2 (4%)
4 (8%)

23 (47%)
17 (35%)

3 (6%)

2.4±1.0
2 (4%)

8 (14%)
19 (33%)
22 (38%)
6 (11%)

P=ns

MDS-UPDRS part I
MDS-UPDRS part II
MDS-UPDRS part III
MDS-UPDRS part IV

10.7±5.5
11.0±8.0

33.7±13.0
2.9±3.7

15.6±6.5
15.8±9.4
39±14.2
2.5±3.6

p<0.001
p<0.01
p<0.05
P=ns

Apathy scale 8.65±2.7 18.0±3.6 p<0.001
BDI-II 12.2±6.5 21.2±11.2 p<0.001
HADS anxiety 5.1±3.6 8.1±4.5 p<0.001
PDQ39 total 28.5±17.0 37.2±19.4 p<0.02
Hallucinations 1 (2%) 8 (14%) p<0.05
LEDD (mg/day) 476 (0-2065) 440 (0-1335) P=ns
L-dopa 32 (65%) 36 (63%) P=ns
L-dopa +COMT inhibitor 15 (31%) 22 (39%) P=ns
Dopamine agonists 33 (67%) 34 (60%) P=ns
L-dopa + dopamine agonists 21 (43%) 20 (35%) P=ns
No dopaminergic treatment 5 (10%) 8 (14%) P=ns

Rasagiline 15 (31%) 15 (26%) P=ns
Amantadine 6 (12%) 15 (26%) P=ns
Antidepressants 5 (10%) 10 (18%) P=ns

MDS-UPDRS – Movement Disorder Society - Unified PD Rating Scale, BDI-II – Beck Depression 
Inventory, HADS – Hospital Anxiety and Depression Scale, PDQ39 – Parkinson’s Disease quality 
of life questionnaire, LEDD – levodopa daily dosage equivalent, ns – not significant

Linear regression analysis was performed to explore the variables 
associated with apathy (Table 6.2). Our adjusted model explained 37% 
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of the variance of apathy. We found a significant relationship between 
higher apathy and higher BDI-II scores (Beta 0.59, P<0.001) and lower 
LEDD (Beta -0.17, p<0.05). Sociodemographic variables, disease duration, 
disease severity and anxiety were not associated with apathy in our 
model. Results did not change significantly after removing patients who 
are not receiving any dopaminergic treatment from the analysis or after 
including MMSE as a variable into the analysis (results not shown).

table 6.2 Multiple linear regression analysis: factors associated with apathy

Beta Significance

Age .14 p=0.09

Gender .17 P=0.06

Education level -.13 P=0.12

Disease duration -.06 P=0.50

MDS-UPDRS III .00 P=0.96

LEDD -.17 P<0.05a

BDI-II .59 P<0.001a

HADS anxiety .08 P=0.48

R2 / Adjusted R2 0.42  / 0.37

MDS-UPDRS-III – Movement Disorder Society - Unified PD Rating Scale part III (motor 
examination), BDI-II – Beck Depression Inventory, HADS – Hospital Anxiety and Depression 
Scale, LEDD – levodopa daily dosage equivalent, ns – not significant
ap<0.05

In the regression analysis model without depression and anxiety, higher 
apathy, MDS-UPDRS III scores and higher LEDD were significantly 
associated with worse QoL as measured by the PDQ-39 summary index 
score (Table 6.3). In the next model, with depression and anxiety, apathy 
and LEDD did not play a further role in explaining QoL, and variables 
significantly related with worse QoL were lower education level, longer 
disease duration and higher BDI-II, HADS-A and MDS-UPDRS III scores. 
Similarly, in a regression analysis using the model with depression and 
anxiety, apathy was not associated with any of the PDQ-39 subscales 
(results not shown).
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table 6.3 Multiple linear regression analyses: sociodemographics, clinical variables and apathy 
on QoL (PDQ-39); models without and with controlling for depression and anxiety 

Model without 
depression and anxiety

Model with depression and 
anxiety

Beta significance Beta significance

Age
Gender
Education level

.00
-.03
-.14

P=ns
P=ns
P=ns

.07

.12
-.18a

P=ns
P=ns
p<0.02

Disease duration
MDS-UPDRS III

.17

.34c
p=ns
p<0.001

.18a

.24b
p<0.02
p=0.001

LEDD .31c p<0.001 .13 P=ns

Apathy scale .27b P=0.001 -.03 P=ns

BDI-II
HADS anxiety

.21a

.36c
p<0.02
p<0.001

R2 / Adjusted R2 0.41 / 0.36 0.59 / 0.55

Abbreviations: MDS-UPDRS-III – Movement Disorder Society - Unified PD Rating Scale motor 
part, BDI-II – Beck Depression Inventory, HADS – Hospital Anxiety and Depression Scale, PDQ39 
– Parkinson’s Disease quality of life questionnaire, LEDD – levodopa daily dosage equivalent, 
ns – not significant
ap<0.05; bp<0.01; cp<0.001

Discussion
To the best of our knowledge, this is the first study to specifically assess 
the prevalence of apathy in geriatric non-demented PD patients, the 
clinical determinants of apathy and their relationship with quality of life 
in this population. Both apathy and depression were a common finding in 
our population of elderly PD patients: apathy was present in 54% of the 
sample and depression in 61%. When comparing our results with previous 
studies which used the Starkstein Apathy Scale (AS) and Beck Depression 
Inventory-II (BDI-II) as outcome measures in a general non-demented 
PD population (2,13,14,36), the prevalence of apathy found in our study 
was similar (54% vs. 33.5-57%). The prevalence of depression, however, 
was slightly higher in our sample (61% vs. 22-56%) (2,13,14,36). Also, the 
prevalence of apathy in the absence of depression was the lowest in our 
study sample (11% vs. 17-34%), and the proportion of all apathetic patients 
vs. apathetic patients without depression was the lowest as well (20% vs. 
30-63%). Depression was the most important determinant of apathy in 
the regression analysis model performed in our study. Depression and 
apathy share common features, and in fact major depression according 
to DSM-IV criteria may be diagnosed based on the presence of loss of 
motivation/anhedonia even in the absence of low mood. This might 
lead to a misdiagnosis of apathy as depression and vice versa in clinical 
practice. This issue has been addressed by several studies, which found 
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that apathy and depression can be clearly dissociated in PD and present 
discrete constructs (2,13-15).

Apathetic patients had worse functional status as measured by 
the MDS-UPDRS part III. Similar findings have been reported in some 
previous studies (2,8,37). However, lower daily L-dopa dosage and 
not worse motor status were significantly associated with apathy in a 
regression analysis model. These findings are supported by some previous 
studies, which suggest that a dopaminergic deficit could contribute to the 
pathogenesis of apathy in PD (9-12). In fact, apathy is a common finding in 
early untreated PD (9), and some previous reports suggest that dopamine 
agonists as well as levodopa may improve apathy (38). Apathy as a 
consequence of a dopamine withdrawal syndrome was suggested in some 
previous studies (10,12), including a study of 63 patients with PD after 
subthalamic deep brain stimulation, where 34 patients became apathetic 
after the dopaminergic medication was reduced by 82% within 2 weeks 
after surgery (12). In this study a subgroup of patients underwent a [11C]-
raclopride positron emission tomography (PET) study, and patients with 
apathy showed increased binding bilaterally in the orbitofrontal cortex, 
the posterior cingulate cortex, the left dorsolateral prefrontal cortex, the 
bilateral striatum, the left thalamus and the right amygdala, suggesting 
that an increase of D2/D3 receptors or a reduction of synaptic dopamine 
levels might be related to subthalamic nucleus deep brain stimulation 
(STN-DBS) induced apathy. These findings suggest that in selected 
patients with PD displaying no cognitive deterioration, postoperative 
apathy can be seen as a model of a pure mesolimbic hypodopaminergic 
syndrome, which is unmasked by postoperative drug withdrawal (12). 
The pathophysiology of apathy is, however, clearly multifactorial, as not 
all patients with Parkinson’s disease or dopaminergic depletion develop 
apathy. Apathy is often present after direct lesions of the prefrontal cortex 
(PFC) and also focal lesions of specific structures of the basal ganglia, 
such as the caudate nuclei, the internal pallidum and the medial-dorsal 
thalamic nuclei. Apathy is therefore clearly a clinical consequence of the 
disruption of the PFC-basal ganglia axis (39). The proposed prefrontal-
basal ganglia circuits responsible for apathy according to its underlying 
mechanism are further discussed in a paper previously published by 
Levy and Dubois (39). Dopamine is associated with reward processing 
(39-41).  The reward processing circuit involves the orbital-prefrontal-
ventral striatum circuit, and therefore the influence of dopamine on 
reward processing and also apathy may act through modulation of this 
circuit via this mesocorticolimbic pathway (39).

Apathy has been repeatedly associated with worse QoL in PD 
(1,2,23). Apathy has also been previously associated with a higher PDQ39 
summary score index and the PDQ39 cognition and stigma subdomains 
(2). In our study the PDQ39 total score as well as all PDQ39 subscores were 
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higher in apathetic patients, and apathy was significantly associated with 
worse QoL in a regression analysis model without depression and anxiety. 
When depression and anxiety were added to the model, worse QoL was 
associated with higher anxiety, depression and MDS-UPDRS III scores 
as well as longer disease duration and lower education, but not apathy. 
Although apathy in our sample was not a predictor of worse quality of life 
after controlling for depression, we suggest that apathy belongs to a more 
severe PD phenotype, as apathetic patients were repeatedly found to have 
higher motor and depression scores, as well as worse cognitive status, all 
of which significantly contribute to worse quality of life in the general PD 
population (1,2,15,16,37). Moreover, in a recent study Leroi et al. found a 
significantly greater caregiver burden in carers of PD patients with apathy 
compared with carers of patients without apathy (30).

Strengths and limitations
To the best of our knowledge, this is the first study to specifically assess 
apathy in a geriatric population of non-demented PD patients. Patients 
were enrolled from the primary care neurologists; therefore, they reflect 
the “typical” PD patient coming to a specialized center. However, all 
patients were examined by a single movement disorder neurologist, 
which ensured exclusion of the non-PD subjects and a uniform evaluation 
of their functional status. There were some limitations of our study. The 
sample consisted of more motivated patients who agreed to participate 
in the study and who were able to attend the examination. Also, the 
cross-sectional design of the study does not allow us to further explore 
the causal pathways between the studied variables. One of the limitations 
is also, that side of onset was not recorded in all patients, therefore our 
results cannot be compared with the recently published study of Harris 
et al. which suggested, that patients with right-onset disease are more 
likely to have higher apathy scores. Another limitation of the study is that 
depression and apathy were assessed through self-report questionnaires 
only, although all instruments used have been validated and repeatedly 
utilized for this purpose in PD patients. Assessment of the diagnostic 
criteria for apathy in PD, which have been proposed by Robert et al. (7) and 
later validated for PD patients by Drijgers et al. (3), would have enabled us 
to better describe the subtypes of apathy present in elderly non-demented 
PD patients and their clinical determinants in this population.

Implications for future research and clinical practice
Although apathy does not seem to be an independent predictor of worse 
quality of life, specifically in elderly non-demented PD patients, we suggest 
in line with some previous studies (1,2,15,16,37) that its presence belongs to 
a more severe phenotype of PD, and since it may significantly increase the 
caregiver burden (30), it is important in the clinical management of elderly 
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PD patients.  Apathy is common in elderly non-demented PD patients 
and is often associated with depression. However, as repeatedly shown 
by previous studies, depression and apathy can be clearly dissociated 
and present discrete constructs (2,13-15). Therefore, recognizing that 
apathy can be present even without depression is important in order to 
prevent an incorrect diagnosis and unnecessary treatment as a depressive 
disorder. The absence of a significant association between apathy and 
QoL in our sample compared to some previous studies (2,42) could be 
also potentially explained by the higher prevalence of depression and the 
higher coincidence of depression with apathy in our sample. However, as 
these studies enrolled different patient samples, further research should 
be performed to distinguish the impact of older age versus depression 
on the relationship between apathy and QoL in elderly PD patients. 
Dopaminergic deficit is one of the possible pathways leading to apathy 
in PD; therefore, optimization of dopaminergic treatment should lead to 
improvement of apathy in selected PD patients. As apathy and cognitive 
dysfunction are common in elderly PD patients and since apathy was 
previously reported to be a potential predictor of dementia and cognitive 
decline, further longitudinal studies in elderly apathetic PD patients 
should be conducted in order to better understand the time frame and 
frequency of the potential conversion of apathy to dementia.
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Abstract
Objectives: Fatigue and apathy are two of the most common and most 
disabling non-motor symptoms of Parkinson’s disease (PD). They have a 
high coincidence and can often be confused; moreover, their relationship 
is not fully understood. The aim of our study was to describe the 
coincidence of apathy with different fatigue domains in the presence/
absence of depression and to separately describe the associations of 
different aspects of primary and secondary fatigue with apathy and other 
clinical and disease-related factors.
Materials & methods: A total of 151 non-demented patients with PD were 
examined using the Movement Disorder Society-Unified Parkinson’s 
Disease Rating Scale (MDS-UPDRS), the Starkstein Apathy Scale, 
the Multidimensional Fatigue Inventory (MFI), the Beck Depression 
Inventory-II and the Epworth Sleepiness Scale. 
Results: The prevalence and severity of fatigue and apathy were 
significantly higher in depressed PD patients. However, our results show 
that depression, fatigue and apathy can be clearly distinguished in PD. 
Apathy was associated with the MFI’s reduced motivation domain in both 
depressed and non-depressed patients. However, apathy was associated 
with mental fatigue aspects only in non-depressed patients, and it was 
not related to the physical aspects of fatigue in any of the studied groups.
Conclusions: Although the pathophysiology of fatigue and apathy in PD 
is clearly multifactorial, in a proportion of PD patients, these symptoms 
are associated with depression, dopaminergic dysfunction and disruption 
of the prefrontal cortex-basal ganglia axis. Therefore, in some PD 
patients adequate management of depression and optimal dopaminergic 
medication may improve both fatigue and apathy.
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Keywords: apathy; depression; excessive daytime somnolence; fatigue; 
Parkinson’s disease 

Introduction 
Fatigue and apathy are two of the most common non-motor symptoms of 
Parkinson’s disease (PD), having been previously found, according to the 
study population and measures used, in up to 77.6% of PD patients for 
fatigue (1) and up to 72% of PD patients for apathy, respectively (2). Both 
fatigue and apathy have been described in all stages of PD, including the 
early and untreated disease (2,3).

Currently, there is no universally accepted definition of fatigue. 
Fatigue in PD can be divided into ‘peripheral fatigue’, which refers to 
an objectively measurable process in which a muscle loses strength after 
repeated contractions, and ‘central fatigue’, which refers to a feeling-state, 
perception or experience that is not yet objectively measurable (4) and 
which can be further divided into physical and mental fatigue domains. 
Most published studies have found a strong association between fatigue 
and depression and according to the presence or absence of mood 
disorder and excessive daytime sleepiness (EDS) a concept of primary and 
secondary fatigue has been proposed (1). Both of these fatigue groups 
differed significantly regarding factors associated with different fatigue 
domains. Functional status or other disease-related factors have not been 
associated with primary fatigue (fatigue in the absence of mood disorder 
and EDS). In the secondary fatigue group (fatigue in the presence of 
mood disorder or EDS), associations between some fatigue domains and 
functional status, older age, male gender and higher anxiety scores have 
been found (1). 

Apathy has been characterized as a lack of motivation manifested 
by diminished goal-directed cognition and behavior, with decreased 
emotional involvement (5). Diagnostic criteria for apathy in non-
demented PD patients have been recently validated (6). Apathy is also 
most commonly associated with depression (7), although previous studies 
have shown that these two symptoms can be clearly distinguished, and 
depending on the studied population, up to 33.4% of the PD patients were 
found to have ‘pure’ apathy in the absence of depression and dementia 
(2,7). Apathy may also be associated with cognitive decline and in fact can 
present a predictive factor for developing dementia (8).

Despite the high coincidence of fatigue and apathy in PD, reports 
correlating these two non-motor symptoms are very scarce. In a study 
by Funkiewicz et al. (9) PD patients after deep brain stimulation (DBS) 
often confused apathy with fatigue; they reported feeling tired and 
having difficulties in starting any activities. The only study which has 
directly correlated fatigue with different apathy domains so far showed 
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that fatigue in their PD sample was significantly associated with the Lille 
Apathy Rating Scale total score, as well as with the intellectual curiosity 
and action initiation sub-scores (10). However, no study to date has 
evaluated the relationship of apathy to different fatigue domains, and in 
fact, while apathy is most commonly associated with the dopaminergic 
system (11), primary fatigue was related to serotonergic deficits (12). 
Moreover, the relationship between apathy and fatigue in PD is most 
likely influenced by the presence or absence of depression, as both of these 
symptoms are part of the DSM-IV criteria for diagnosing depression (13, 
14). This demonstrates the complexity of the problem, and the relationship 
between fatigue and apathy in PD is certainly not fully understood.

Therefore, the aim of our study was to describe the coincidence 
of apathy with different fatigue domains in the presence or absence of 
depression and to describe the associations of different aspects of primary 
and secondary fatigue with apathy and other clinical and disease-related 
factors. 

Materials & methods 
Patients
Patients were recruited from 25 neurology outpatient clinics in eastern 
Slovakia between June 2011 and August 2012. All patients were diagnosed 
according to the UK PD Society Brain Bank Criteria (15), and their 
mental abilities were assessed with the Mini-Mental State Examination 
(MMSE) (16). A total of 205 patients initially agreed to participate in the 
study. Patients with an MMSE scores lower than 24 (N=18), forms of 
Parkinsonism other than idiopathic Parkinson’s disease (N=8), those who 
initially agreed to participate and filled in the questionnaire but did not 
come for the oral interview (N=14) and those whose data were partially 
missing (N=14) were excluded. A total of 151 non-demented patients 
(75%) remained for analysis.

Data collection
One week before the interview an invitation letter, a written informed 
consent form and questions on sociodemographic background, medical 
history, current medication and self-report questionnaires (described 
below) were sent by postal mail to patients diagnosed with PD. During 
the interview, a trained interviewer assessed the cognitive functioning 
of patients using the MMSE and reviewed the questionnaires together 
with the patient to ensure that no values were missing. After this, a single 
neurologist specialized in Movement Disorders (M.S.) assessed each 
patient’s disease severity using the Movement Disorder Society - Unified 
Parkinson’s Disease Rating Scale (MDS-UPDRS) (17), including Hoehn and 
Yahr staging (18). Patients who were unable to fill in the questionnaires by 
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themselves due to motor impairment answered the questions during the 
oral interview. The study was approved by the Local Ethics Committee. 
All patients participated voluntarily and gave written informed consent 
prior to the interview. The investigation was performed according to the 
Declaration of Helsinki.

Measures
Sociodemographic data, including age, gender and education, were 
obtained from the structured interview. Education level was classified as: 
low (primary school or unfinished high school), middle (finished high 
school or specialization after high school – not a college or university) 
or high (university undergraduate or postgraduate or higher academic 
degree achieved).

Disease and medication-related data 
Information on disease duration, antiparkinsonian medication and other 
treatment was obtained during the interview. The levodopa equivalent 
daily dosage (LEDD) was calculated using a previously published 
formula (19). Motor symptoms were rated in the ON state using the MDS-
UPDRS part III (motor examination). The MDS-UPDRS is a four-subscale 
combined scale (non-motor experiences of daily living, motor experiences 
of daily living, motor examination and motor complications) (17). This 
scale was recently translated into Slovak and approved as an official 
non-English translation of the MDS-UPDRS (20). Scores were obtained 
by a semi-structured interview and examination. The disease stage was 
assessed by the Hoehn & Yahr scale (HY), which is applied to gauge the 
course of the disease over time (18). 

Fatigue, Apathy, Depression and Excessive daytime somnolence
The Multidimensional Fatigue Inventory (MFI) is a 20-item self-report 
questionnaire (21) that measures five dimensions of fatigue: general 
fatigue, physical fatigue, reduced activity, reduced motivation and 
mental fatigue. Each subscale contains four items, which are scored on 
a five-point Likert-scale. Scores range from 4 (absence of fatigue) to 20 
(maximum fatigue) for each subscale. Its reliability and structural validity 
in patients with PD has been recently published (22). We used a uniform 
cutoff score of ≥13 in each MFI domain to define the presence of fatigue 
(1). Cronbach’s alpha for the MFI in this study was 0.89.

The Apathy scale is a self-administered 14-item scale for assessing 
apathy (23). Each answer is scored from 0 (not at all) to 3 (a lot), with a higher 
summary score meaning more apathy. A cut-off of ≥14 is used to define the 
presence of apathy. In the present study, Cronbach’s alpha was 0.77. 
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The Beck Depression Inventory-II (BDI-II) is a self-administered 21-
item scale for assessing depression (24). Each answer was scored as 0-3. 
The cutoff values used are 0–13: normal range; 14–19: mild depression; 
20–28: moderate depression; and 29–63: severe depression. Higher total 
scores indicate more severe depressive symptoms. Cronbach’s alpha for 
BDI-II in our study was 0.90

The Epworth Sleepiness Scale (ESS) is a self-administered 8-item 
questionnaire to assess excessive daytime somnolence (25). The ESS asks 
the respondent to rate the likelihood of falling asleep on a scale from 0 to 
3, while higher scores reflect greater sleep propensity. Consistent with a 
number of previous investigations, a score of 10 as the cut-off point was 
used for normal, while scores above this imply pathological sleepiness. In 
the present study, Cronbach’s alpha was 0.84.

Statistical analyses
Statistical analyses were performed using the statistical software program 
PASW SPSS version 18.0 for Windows (SPSS Inc, Chicago IL). First, we 
described the demographic and clinical characteristics of our study 
groups. Significant differences between group characteristics were 
analyzed by independent sample t-tests and chi-square tests. Statistical 
differences regarding the coincidence of fatigue in different domains and 
apathy in both depressed and non-depressed patients were tested using 
the Fisher’s Exact Test. Finally, separate multiple linear regression analyses 
were performed in order to study the relationship of sociodemographic 
factors, disease duration, disease severity, depression, EDS and apathy 
with different fatigue domains in depressed and non-depressed patients. 

Results 
The mean age of the total PD sample was 69.7±8.6 years; the mean disease 
duration was 6.9±4.9 years, and the mean HY stage was 2.4±0.9. A total of 
119 patients (78.8% of the sample) were fatigued in at least one MFI domain 
and 71 patients (47% of the sample) were found to be apathetic. After 
dividing the sample, 87 patients remained in the group with depression 
(the ‘secondary’ fatigue and apathy group) and 64 remained in the group 
without depression (the ‘primary’ fatigue and apathy group). The two 
groups did not differ significantly in age, gender distribution, disease 
duration, education level, HY stage, MDS-UPDRS part IV subscore or 
treatment. The depressed patients had significantly higher scores in 
MDS-UPDRS parts I-III and higher apathy, EDS and fatigue scores as well 
as a higher prevalence of apathy, EDS and fatigue in all MFI domains. 
Baseline characteristics of the study groups can be found in Table 7.1.
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table 7.1 Baseline characteristics of the study population (N = 151) 
Depressed 
patients

Non-depressed 
patients

Significant difference between 
depressed and non-depressed patients

Number of patients 87 64

Gender (male/female) 42/45 38/26 p=ns
Age 70.4 ± 8.7 68.8 ± 8.6 p=ns
Disease duration 7.3 ± 5.3 6.4 ± 4.2 p=ns
Education level
   Low  N (%)
   Middle  N (%)
   High  N (%)

38 (44%)
31 (36%)
18 (20%)

26 (41%)
26 (41%)
12 (18%)

p=ns

Hoehn and Yahr stage
   H&Y ≤ 2  N (%)
   H&Y > 2  N (%)

2.5 ± 0.9
41 (47%)
46 (53%)

2.2 ± 0.9
42 (66%)
22 (34%)

p=ns

MDS-UPDRS_I
MDS-UPDRS_II
MDS-UPDRS_III
MDS-UPDRS_IV

15.2±6.0
16.5±8.7

39.4±14.8
 3.7±4.0

8.7±4.8
10.1±7.5

31.9±14.3
2.6±3.7

p<0.001
p<0.001
p<0.01
p=ns

BDI-II
  >13pts  N (%)

22.3 ± 8.7
87 (100%)

8.2 ± 3.5
0

p<0.001

ESS
   >10pts  N (%)

8.0 ± 4.2
24 (28%)

5.6 ± 3.8
5 (8%)

p<0.003

Apathy scale
    ≥ 14pts  N (%)

14.7 ± 5.5
52 (60%)

11.0 ± 5.0
19 (30%)

p<0.001

MFI general fatigue 
    ≥13pts  N (%)

15.1 ± 3.0
68 (78%)

11.4 ± 3.5
22 (34%) p<0.001

MFI physical fatigue
    ≥13pts  N (%)

14.8 ± 3.4
63 (72%)

12.2 ± 3.6 
30 (47%) p<0.001

MFI reduced activity
    ≥13pts  N (%)

13.4 ± 3.5
50 (57%)

11.0 ± 4.1
19 (30%) p<0.001

MFI reduced motivation
    ≥13pts  N (%)

11.0 ± 3.9
27 (31%)

8.5 ± 3.1
7 (11%) p<0.001

MFI mental fatigue
    ≥13pts  N (%)

11.8 ± 3.4
33 (38%)

8.4 ± 2.9
4 (6%) p<0.001

LEDD (mg/day) 576 (0-2972) 487 (0-1780) p=ns
L-dopa only 22 (25%) 12 (19%) p=ns
Dopamine agonist only 19 (22%) 16 (25%) p=ns
L-dopa + dopamine agonist 38 (44%) 29 (45%) p=ns
No dopaminergic treatment 8 (9%) 7 (11%) p=ns
Rasagiline 26 (30%) 23 (36%) p=ns
Amantadine 21 (24%) 11 (17%) p=ns
Antidepressants 14 (16%) 9 (14%) p=ns
Sleep pills 36 (41%) 13 (20%) p<0.01

MDS-UDPRS – Movement Disorder Society - Unified Parkinson’s Disease Rating Scale; BDI-II – 
Beck Depression Inventory-II; ESS – Epsworth Sleepiness Scale; MFI – Multidimensional Fatigue 
Inventory; LEDD – total levodopa equivalent daily dosage; ns – non-significant; bold < 0.05 

Apathy without the presence of depression was found in 19 patients 
(13%), both apathy and depression in 52 patients (34%), depression only 
in 35 patients (23%) and neither apathy nor depression in 45 patients 
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(30%). The prevalence of fatigue in these groups of patients and statistical 
differences in the prevalence of each fatigue domain between the apathetic 
and non-apathetic patients in both depressed and non-depressed groups 
can be found in Table 7.2.

table 7.2 Coincidence of fatigue with apathy and depression (cutoffs: MFI for all domains ≥ 

13pts; AS ≥ 14pts; BDI-II > 13pts) 
Depressed (N=87) Non-depressed (N=64)

Apathetic 
(n=52)

Non-
apathetic 

(n=35)

Statistical 
difference 
(p<0.05)

Apathetic 
(n=19)

Non-
apathetic 

(n=45)

Statistical 
difference 
(p<0.05)

MFI – general fatigue (N=90) 43 (83%) 25 (71%) p=ns 6 (32%) 16 (36%) p=ns
MFI – physical fatigue (N=93) 36 (69%) 27 (77%) p=ns 11 (58%) 19 (42%) p=ns
MFI – reduced activity (N=69) 35 (67%) 15 (43%) p<0.03 9 (47%) 10 (22%) p=ns
MFI – reduced motivation (N=34) 23 (44%) 4 (11%) p=0.002 4 (21%) 3 (7%) p=ns
MFI – mental fatigue (N=37) 27 (52%) 6 (17%) p<0.001 3 (16%) 1 (2%) p=ns

MFI – Multidimensional Fatigue Inventory, BDI – Beck Depression Inventory-II, AS – Apathy Scale

Determinants of fatigue in the secondary fatigue group (group with depression)
Older age was strongly associated with higher reduced motivation and 
mental fatigue scores. Male gender was related to higher reduced activity. 
Lower education was significantly associated with higher mental fatigue. 
MDS-UPDRS-III was significantly associated with more fatigue in all 
domains except reduced motivation and mental fatigue, and apathy was 
strongly associated with reduced motivation. Depression and EDS were 
not associated with any MFI domain in this group (see Table 7.3).
Determinants of fatigue in the primary fatigue group (group without depression)
Higher MDS-UPDRS-III scores were associated with general fatigue, 
and EDS was associated with higher general fatigue and physical fatigue 
scores. Higher apathy scores were strongly related to reduced motivation, 
mental fatigue and reduced activity scores, respectively (see Table 7.3).
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table 7.3 Determinants of fatigue in depressed and non-depressed PD patients
Depressed patients (BDI>13pts) Non-depressed patients (BDI≤12pts)

MFI MFI

GenF PhyF RedA RedM MentF GenF PhyF RedA RedM MentF

Age .14 .12 .14 .29** .32** -.17 -.16 -.05 .08 -.02

Male gender .04 .03 .25* -.05 .15 -.06 -.22 -.03 .11 .06

Higher education -.09 -.11 -.14 -.12 -.24* .11 -.02 .05 -.16 -.01

MDS-UPDRS III .32** .29* .27* .18 -.07 .26* .19 .23 .08 -.01

Disease duration -.11 .07 .11 -.06 .08 -.08 .19 .22 .10 .04

BDI .18 .02 .03 .04 .17 .19 .15 .23 .03 .26

ESS .11 -.06 .00 -.02 .14 .27* .28* .03 -.10 -.03

Apathy scale -.09 .07 .13 .44*** .19 -.03 .05 .25* .49*** .34**

R square .19 .14 .22 .46 .32 .22 .29 .26 .30 .20

Adj. R square .11 .05 .14 .41 .25 .10 .19 .15 .20 .09

MFI – Multidimensional Fatigue Inventory; GenF – General Fatigue; PhyF – Physical Fatigue; 
RedA – Reduced Activity; RedM – Reduced Motivation; MentF – Mental Fatigue; MDS-UDPRS 
III – Movement Disorder Society - Unified Parkinson’s Disease Rating Scale motor examination 
subscale; ESS – Epsworth Sleepiness Scale; BDI-II – Beck Depression Inventory-II
p<0.05*; p<0.01**; p<0.001***; bold < 0.05

Discussion 
To the best of our knowledge, this is the first study to separately describe 
the relationship between primary and secondary fatigue and apathy 
in depressed and non-depressed PD patients. Depression, apathy and 
fatigue are some of the most common non-motor symptoms in PD with 
a high coincidence and often can be confused in both clinical practice 
and research settings. As our study shows, all of these symptoms can be 
clearly distinguished in PD, as patients with pure depression, pure apathy 
and pure fatigue can be found. 

In secondary fatigue, older age was strongly associated with higher 
reduced motivation and mental fatigue scores, male gender was related to 
higher reduced activity, and lower education was significantly associated 
with higher mental fatigue. These results are in agreement with our 
previous study, in which the determinants of primary and secondary 
fatigue were studied separately (1).

The MDS-UPDRS part III (motor examination) was significantly 
associated with general and physical fatigue and reduced activity 
domains in the depressed group, but it was related only to general fatigue 
in non-depressed patients. Previous studies have found conflicting 
results regarding the correlation of functional status with fatigue (26,27). 
Moreover, a previous study with a similar construct found no association 
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of the old UPDRS version part III with any of the primary fatigue domains 
(1). To our knowledge, this is the first study to directly correlate the MDS-
UPDRS with primary and secondary fatigue in PD, and it might point 
to a potential connection of the dopaminergic system with at least some 
aspects of primary fatigue.

As expected, apathy was most strongly associated with the MFI 
reduced motivation domain in both primary and secondary fatigue. 
Apathy was also associated with the MFI reduced activity and mental 
fatigue domains, but only in non-depressed patients. The association of 
apathy with the mental aspects of primary fatigue in PD is intriguing, as 
both of these non-motor symptoms have been previously associated with 
different neurotransmitter systems. 

Apathy is a common finding in early untreated PD (2), and in a 
proportion of patients it might have a good response to dopaminergic 
therapy (28,29), which supports the role of dopamine in the 
pathophysiology of apathy in non-demented PD patients. In a well-
constructed PET study, where 2 weeks after implantation of subthalamic 
DBS dopaminergic medication was reduced by 82%, 34 out of 63 patients 
became apathetic (11). In this study patients with apathy showed 
decreased [11C]-raclopride binding bilaterally in the orbitofrontal cortex, 
the posterior cingulate cortex, the left dorsolateral prefrontal cortex, the 
bilateral striatum, the left thalamus and the right amygdala, suggesting 
that an increase of D2/D3 dopamine receptors or a reduction of synaptic 
dopamine levels might be related to subthalamic DBS-induced apathy. 
These findings suggest that in selected patients with PD displaying no 
cognitive deterioration, postoperative apathy can be seen as a model of 
a pure mesolimbic hypodopaminergic syndrome that is unmasked by 
postoperative drug withdrawal (11).

On the other hand, a previous PET study (12) in PD patients with 
primary fatigue found reduced serotonin transporter binding in the 
caudate, putamen, ventral striatum, thalamus, cingulate and amygdala, 
and concluded that fatigue in PD is associated with reduced serotonergic 
function of the basal ganglia and limbic structures. This study was, 
however, conducted only in a small number of participants, and the results 
were not specifically correlated with physical or mental aspects of fatigue. 
Therefore, it remains unclear whether serotonergic dysfunction in these 
regions is associated with PD-related fatigue as such, or with some of 
its specific aspects. The mentioned study also found a reduced 18F-dopa 
uptake in the caudate and insula, which could point to a potential role of 
the dopaminergic system in at least some aspects of primary fatigue in PD 
(12). In fact, the role of dopaminergic dysfunction in PD-related primary 
fatigue might also be supported by some previous reports showing 
improvement of fatigue after initiation of dopaminergic therapy (3,28). 
On the other hand, not all patients with PD or dopaminergic depletion 
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develop apathy or fatigue; therefore, the pathophysiology of these 
symptoms in PD is clearly multifactorial. 

Apathy in PD may be present after direct lesions to both the prefrontal 
cortex (PFC) and basal ganglia and it clearly presents a consequence of 
the disruption of the PFC-basal ganglia axis (30). Recently de la Fuente-
Fernandez (31) proposed a frontostriatal cognitive dysfunction staging 
divided into three stages, which reflects a sequential process of dopamine 
depletion occurring in different regions of the striatum (stages I and II) 
and the frontal cortex (stage III). In this staging system, among other 
symptoms, mental fatigue is attributed to stage I and apathy to stage 
IIb, and although the concept of mental fatigue in this staging system is 
not fully explained in this study, it presents an interesting framework for 
further hypothesis testing. The potential role of the dopaminergic system as 
well as of disruption of the PFC-basal ganglia axis in the pathophysiology 
of both fatigue and apathy in at least some PD patients might also be 
supported by results of some previous studies with methylphenidate in 
PD (32). Methylphenidate is a CNS stimulant that blocks the presynaptic 
dopamine transporter (DaT) and the noradrenaline transporter in the 
striatum, and in the PFC in particular (32). Although the results of these 
studies are not fully conclusive, especially due to the small sample sizes 
examined and due to some methodological issues, improvements were 
reported in both fatigue and apathy after treatment with methylphenidate; 
therefore, further studies in this field should be encouraged (32). 

Strengths and limitations
To the best of our knowledge, this is the first study to specifically correlate 
apathy with different physical and mental aspects of primary and 
secondary fatigue in PD patients. Independent analyses for depressed and 
non-depressed patients enabled us to better understand the coincidence 
and associations between depression, fatigue and apathy, which are 
often confused in both research and in clinical settings. There are some 
limitations of our study. The sample consisted of more motivated patients 
who agreed to participate in the study and who were able to attend the 
examination. Also, the cross-sectional design of the study does not allow 
us to further explore the causal pathways between the studied variables. 
Another limitation of the study is that depression and apathy were 
assessed through self-report questionnaires; however, all instruments 
used have been validated and repeatedly utilized for this purpose in 
patients with PD.

Conclusions and implications for future studies and clinical practice
Depression, apathy and fatigue are some of the most common non-motor 
symptoms in PD with a high coincidence and are often confused both in 
clinical practice and in research settings. As shown in our study, all of 
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these symptoms can be clearly distinguished in PD. The pathophysiology 
of fatigue and apathy is clearly multifactorial; however, in a proportion of 
patients these symptoms are associated with the presence of depression, 
dopaminergic dysfunction and disruption of the PFC-basal ganglia axis. 
Therefore, in clinical practice adequate management of depression as 
well as optimal dopaminergic medication may improve both fatigue and 
apathy. Further clinical trials with methylphenidate should be performed 
to better understand its position in the treatment of fatigue and apathy. 
In research settings further clinical, neurophysiological and imaging 
studies should be performed especially in primary fatigue and primary 
apathy in order to better understand their relationship and underlying 
pathophysiological mechanisms.
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Chapter 8

Discussion

Research in the last decades has led to a shift of our understanding 
of Parkinson’s disease (PD): from a pure ‘motor’ disorder caused by 
dopaminergic pathology to a progressive multisystem or multi-organ 
disease. Special interest has been recently paid especially to the non-
motor symptoms (NMS) of PD, which are very frequent and are common 
across all stages of the disease (1). It has become increasingly clear that 
a number of non-motor features can precede the motor symptoms of 
PD, sometimes by many years (2). NMS in PD may have a major impact 
on the daily activities of patients, and the overall burden of NMS seems 
to be more important in determining the QoL of PD patients than the 
motor symptoms themselves (3,4). Due to a large number of NMS in PD 
several comprehensive tools have been developed for their assessment, 
including the Movement Disorder Society – Unified Parkinson’s Disease 
Rating Scale (MDS-UPDRS). Some of the most frequent and bothersome 
NMS in PD include fatigue, apathy and depression, which have a high 
coincidence and can be confused with each other.

The aim of this thesis was to validate the Slovak translation of the 
MDS-UPDRS as a comprehensive tool for assessing the burden of NMS in 
PD and to explore the relationships between different NMS examined by 
the MDS-UPDRS and QoL. Furthermore, the aim of the thesis was to better 
describe the associations between fatigue, apathy and depression and to 
disentangle the implications that apathy and depression may have on the 
development of fatigue in PD. In this final chapter the main findings will 
be summarized (8.1) and discussed (8.2); furthermore, the strengths and 
limitations of the thesis will be discussed (8.3), and finally, the chapter will 
be completed with practical implications and recommendations for future 
research (8.4).

8.1 Main findings
8.1.1 Research question 1
Can the factor structure of the original English version of the MDS-UPDRS 
be proven also in the Slovak translation of the MDS-UPDRS in a confirmatory 
factor analysis? 

The Movement Disorder Society (MDS) sponsored a revision of the 
original UPDRS – the MDS-UPDRS, which was published in 2008 (5). The 
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main aim of this revision was to address the shortcomings of the original 
scale, to improve the scale properties and to cover a larger number of PD 
manifestations, particularly including some non-motor symptoms (NMS) 
which were not part of the original scale. Recently, the MDS launched 
an official program for translation and validation of the MDS-UPDRS 
in other languages, including the Slovak language. We found that the 
overall factor structure of the Slovak version was consistent with that of 
the English version based on confirmatory factor analyses (CFA) for all 
four parts of the MDS-UPDRS (all CFI > 0.91). The Slovak scale was found 
to share a common factor structure with the English scale. Therefore, the 
Slovak version was designated as the official Slovak version of the MDS-
UPDRS.  In the exploratory factor analysis, where variability from sample 
to sample is expected, we identified isolated item differences of the 
factor structure between the Slovak and English version of MDS-UPDRS, 
especially in Part II (motor experiences of daily living). Half of the items 
loaded differently and several items had cross loading on multiple factors 
in the Slovak scale.

8.1.2 Research question 2
How does the MDS-UPDRS correlate to QoL and which MDS-UPDRS non-
motor items are the most relevant regarding worse QoL?

Our results show that the MDS-UPDRS Part II (motor experiences of daily 
living -mEDL), Part I (non-motor experiences of daily living - nmEDL) 
and Part IV (motor complications - MCompl) were significantly related 
to worse QoL, whereas Part III (motor examination - MEx) was not. 
Furthermore, we explored the relationship between individual MDS-
UPDRS non-motor items and QoL. Individual MDS-UPDRS non-motor 
items related to the PDQ39 summary index were Pain and other sensations 
and Fatigue and Features of dopamine dysregulation syndrome (DDS). 
Other MDS-UPDRS non-motor items – e.g. Depressed mood, Anxious 
mood, Apathy, Cognitive impairment, Hallucinations and psychosis, 
Sleep problems, Daytime sleepiness and Urinary problems – were related 
to some PDQ39 domains, while the MDS-UPDRS items Constipation 
problems and Light-headedness on standing were not related to any 
PDQ39 domain. The motor symptoms as evaluated by the MDS-UPDRS 
part III (MEx) as well as the disease duration were not related to worse 
QoL in a multiple regression analysis model with the four MDS-UPDRS 
components, but they were significantly associated in a model with 
individual MDS-UPDRS non-motor items, confirming the importance of 
the concept of overall NMS burden in PD.
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8.1.3 Research question 3
Is fatigue in the absence of depression and excessive daytime sleepiness (primary 
fatigue) different from fatigue in the presence of depression or excessive daytime 
sleepiness (secondary fatigue) and can they be distinguished?

Both depression and excessive daytime sleepiness (EDS) have been linked 
to fatigue in previous studies, and in fact they present confounding factors 
for the evaluation of fatigue, as these symptoms may overlap considerably. 
Our results show that the clinical determinants of these two types of 
fatigue differ significantly. In the secondary fatigue group older age was 
strongly associated with higher reduced motivation and mental fatigue 
scores. Male gender was related to higher reduced activity and mental 
fatigue. UPDRS-III was significantly associated with more fatigue in all 
domains except mental fatigue, and anxiety was associated with reduced 
motivation. Depression and sleep problems were not associated with any 
Multidimensional Fatigue Inventory (MFI) domain in this group. In the 
primary fatigue group the only variable significantly associated with 
MFI reduced activity and mental fatigue domains was BDI-II, although 
within the normality range. A similar relation was also found between 
HADS-D and fatigue within the normality range when the sample was 
divided according to HADS-D (≤10pts) instead of BDI. Motor symptoms 
in PD (UPDRS part III) were not associated with any of the MFI domains 
in the primary fatigue group. Also, there were no determinants related to 
general fatigue, physical fatigue and reduced motivation in this group. 
Our results show that primary and secondary fatigue can be distinguished 
and should be considered as separate constructs in future studies.

8.1.4 Research question 4
What are the clinical determinants of apathy in the elderly non-demented PD 
population, can apathy in this population be distinguished from depression and is 
apathy relevant regarding QoL in elderly PD patients?

Our results show that apathy and depression can be dissociated in 
elderly non-demented PD patients, although the coincidence of apathy 
with depression in our study was higher than was reported in previous 
studies from the general PD population and using the same methodology 
for the assessment of both depression (BDI-II) and apathy (AS). The most 
important factors related to apathy in our study were higher depression 
scores and lower L-dopa equivalent daily dosage (LEDD). Previous 
studies have reported a correlation between apathy and worse QoL in the 
PD population. In our study apathy in a model without depression and 
without anxiety was significantly related to worse QoL; however, when 
depression and anxiety were added, this relationship was not significant 
for apathy specifically in the elderly non-demented PD population. 
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8.1.5 Research question 5
What is the relationship between fatigue, apathy and depression in PD, can they 
be distinguished and what implications may apathy and depression have on the 
development of fatigue in Parkinson’s disease?

As shown in our study, the prevalence and severity of fatigue and apathy 
were significantly higher in depressed PD patients. However, our results 
show that depression, fatigue and apathy can be clearly distinguished 
in PD, as patients with pure depression, pure apathy and pure fatigue 
were found in all domains in the study. In multiple regression analyses, 
apathy was associated with the MFI’s reduced motivation domain in both 
depressed and non-depressed patients. However, apathy was associated 
with mental fatigue aspects only in non-depressed patients, and it was 
not related to the physical aspects of fatigue in any of the studied groups. 
Moreover, apathy was the only clinical determinant of the mental aspects 
of fatigue in the non-depressed patients in our study, while these were 
rather related to older age and lower education level in the depressed 
patients. Apathy was not related to the physical aspects of fatigue in either 
depressed or non-depressed patients.

8.2 Discussion of the main findings
QoL is an important concept in the management of chronic diseases, 
including PD. As shown in our study, the overall burden of NMS in PD, 
rather than individual NMS, seems to be more important than the motor 
status in this regard. This finding is in accordance with some previous 
reports (3,6), including the study of Martinez-Martin et al. (4) which 
assessed the relationship of MDS-UPDRS parts I-IV with QoL measures. 
Their results showed that MDS-UPDRS Part I (nmEDL) and Part II 
(mEDL) were significantly related to worse QoL, whereas Part III (MEx) 
and Part IV (MCompl) were not. Our results are partly in line with these 
findings, as the MDS-UPDRS components significantly related to QoL 
were part I (nmEDL) and part II (mEDL), but in contrast to the above-
mentioned study also part IV (MCompl), whereas part III (MEx) was 
not. The importance of motor fluctuations found in our study could be 
potentially explained by enrollment of a bigger proportion of fluctuating 
patients compared with the sample of Martinez-Martin et al. (4), since 
part of our sample was also enrolled during the UDysRS validation study, 
and our findings are in line with some other previous reports showing the 
importance of motor fluctuations and dyskinesias regarding QoL (7,8). 
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Figure 8.1 Model of the relationships examined in the thesis based on the previously formulated 
research questions 
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Relationship of individual NMS (Pain, Features of DDS, Depression) 
and QoL
The MDS-UPDRS was designed by an MDS working group of experts in 
the field to cover the most important non-motor aspects of PD and to be 
used as a comprehensive tool for assessment of the overall NMS burden 
in PD (5). The MDS-UPDRS items are designed not only to detect the 
presence of the NMS but also to assess the severity and impact of the 
particular NMS on a patient’s functioning, therefore making it a viable 
tool for correlations with QoL measures. In our study, we have identified 
Pain and Fatigue and Features of DDS as the most important non-motor 
items of the MDS-UPDRS regarding QoL. However, other NMS items, 
such as Depressed mood, Anxious mood, Apathy, Cognitive impairment, 
Hallucinations and psychosis, Sleep problems, Daytime sleepiness and 
Urinary problems, were also related to some QoL aspects.

Pain was the strongest predictor of worse QoL in our study, which 
is in line with previous studies where pain has been repeatedly related to 
worse QoL in PD patients (3,9). Moreover, pain is one of the most common 
NMS in PD and can be present in over 80% of the patients (10).  Pain 
in PD can be categorized into a number of different subtypes, including 
musculoskeletal, dystonic, radicular neuropathies and central pain, which 
highlights the multifactorial etiology of pain in PD, which can be related 
directly to the hypodopaminergic syndrome and indirectly to the motor 
PD symptoms or to other central mechanisms (10). Pain in PD was also 
previously related to depression, which even highlights the importance 
of pain in PD symptomatology regarding QoL (11). 

Features of dopamine dysregulation syndrome (DDS) are another 
NMS with a significant relationship to worse QoL in our study. The 
term DDS itself more commonly refers to the compulsive use of 
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dopaminergic medications well beyond the dose needed to optimally 
control motor disability; however, this MDS-UPDRS item was designed 
to address a broader spectrum of impulsive and compulsive behaviours, 
including impulse control disorders (ICDs - such as excessive gambling 
or hypersexuality) and punding (5). The ICDs are usually linked to the 
dopaminergic medication, especially dopamine agonists. Although 
the prevalence of ICDs in PD is estimated to be only around 14%, the 
presence of these symptoms may have a severe and devastating impact on 
the personal and family life of the affected individuals (12). Interestingly, 
the impact of DDS on the overall QoL found in our study was even more 
important than that of the NMS traditionally linked to worse QoL, such as 
mood and sleep disorders, thus highlighting the importance of this issue, 
which has only been addressed in a few previous studies (13,14).

Depression, which has been a consistent and significant determinant 
of worse QoL in most previous studies (1,3,9), including our sample of 
elderly PD patients (15), was not related to the PD39 summary index 
score when assessed by the MDS-UPDRS item Depressed mood, although 
it was related to some PDQ39 subdomains. This may be related to the 
enrollment of a higher number of NMS which were not part of many 
QoL studies, such as fatigue, pain, DDS and others, all of which have also 
been previously associated with depression in PD (10,14,16,17), therefore 
partially confounding this relationship. 

Fatigue – relationship to QoL and clinical determinants
Fatigue was one of the most important determinants of a worse overall 
QoL in our study, which is in line with most previous studies (1,3,18). 
Fatigue is one of the most common NMS associated with Parkinson’s 
disease (PD), with a prevalence of up to 80% among PD patients (19). It 
is present in all stages of PD and in some cases even precedes the onset 
of the motor symptoms by years (20). In one of the first studies on fatigue 
in PD, 15-33% of patients rated it as their most disabling symptom, and 
more than half rated fatigue among their three worst symptoms (21). In 
a recent study among veterans with PD, patients rated fatigue and pain 
as having the greatest impact on their daily activities, which is in line 
with our findings (22). Also, in a study which examined the treatment 
expectations of PD patients, fatigue was found to be the third most relevant 
problem (23). Despite its high prevalence and importance, fatigue in PD 
remains an under-recognized problem in routine clinical practice (24). 
This is also highlighted by the lack of a clear definition of fatigue in PD, 
which can be generally divided into ‘peripheral fatigue’, which refers to 
an objectively measurable process in which a muscle loses strength after 
repeated contractions, and ‘central fatigue’, which refers to a feeling-
state, perception or experience that is not yet objectively measurable. In 
addition, central fatigue can be further divided into physical and mental 
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fatigue domains and is more difficult to objectively assess compared with 
peripheral fatigue (25). 

The factors most commonly associated with fatigue in previous 
studies are depression (26,27) and excessive daytime sleepiness 
(EDS) (28,29), which may in many cases be confounded with fatigue. 
Moreover, fatigue presents one of the DSM-IV criteria for the diagnosis 
of depression, thus making their delineation problematic. Based on this 
overlap we have formulated a concept of ‘primary’ fatigue, which is 
defined as fatigue in the absence of depression and excessive daytime 
sleepiness, and ‘secondary’ fatigue, defined as fatigue in the presence 
of either depression or excessive daytime sleepiness, as these probably 
present different concepts in PD and are based on different underlying 
mechanisms (16). As found in our study, fatigue was more prevalent and 
more severe in the ‘secondary’ fatigue group; however, it was associated 
with different clinical and sociodemographic determinants. While 
secondary fatigue in different domains was related to disease severity, 
anxiety, older age and male gender, primary fatigue was not related to any 
sociodemographic variables or disease severity, and the only determinant 
of the mental fatigue domains were higher depression scores, although 
within the normality range (16). The association between fatigue and 
motor symptoms as well as with other sociodemographic variables has 
been inconsistent in previous studies (26,27), probably as a result of the 
inclusion of different patient samples as seen in our study, making the 
differentiation between primary and secondary fatigue an important 
concept for future PD studies.

Apathy – relationship to QoL and clinical determinants
A similar relationship with depression, as that seen in fatigue, has been 
reported in PD-related apathy, which also represents one of the DSM-IV 
criteria for diagnosing depression. Some previous studies have addressed 
the issue of whether apathy and depression represent a single entity or 
discrete construct. In fact, up to 33% of PD patients may experience apathy 
without depression (30), and multiple studies have suggested that apathy 
and depression in PD can be clearly dissociated (31-33). The etiology 
of apathy in PD is clearly multifactorial, and it partly correlates with 
cognitive dysfunction, particularly executive dysfunctions as shown in a 
study by Dujardin et al. (34), where non-demented apathetic patients had 
a significantly higher rate of conversion to dementia later in the disease 
course than non-apathetic patients. While cognitive deterioration is more 
common especially in the elderly population, no previous studies have 
assessed apathy specifically in the non-demented elderly PD population, 
which is at a relatively higher risk for the development of cognitive 
dysfunction as such. This highlights the importance of the presence of 
apathy as a risk factor for such deterioration in this group of patients. This 
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was addressed in our study (15), which found that apathy can be clearly 
distinguished from depression in elderly PD patients, too, although the 
overlap between these NMS seems to be higher than in the previous studies 
dissociating both of these symptoms using the same methodology (31-33). 
The most important determinants of apathy in this group of patients were 
depression and lower L-dopa equivalent daily dosage. These findings are 
in line with previous studies in non-demented PD patients, where apathy 
was etiologically linked either to depression or to hypodopaminergic 
syndrome. The dopamine depletion theory is supported by the fact that 
apathy is a common finding in early untreated PD (35), and some previous 
studies suggest that dopamine agonists, e.g. piribedil, as well as levodopa 
may improve apathy (36,37). Apathy as a consequence of a dopamine 
withdrawal syndrome was suggested in some previous studies (38,39), 
including a study of 63 patients with PD after subthalamic deep brain 
stimulation, where 34 patients became apathetic after the dopaminergic 
medication was reduced by 82% within 2 weeks after surgery (39). In this 
study a subgroup of patients underwent a 11C-raclopride positron emission 
tomography (PET) study, and patients with apathy showed increased 
binding bilaterally in the orbitofrontal cortex, the posterior cingulate 
cortex, the left dorsolateral prefrontal cortex, the bilateral striatum, the left 
thalamus and the right amygdala, suggesting that an increase of D2/D3 
receptors or a reduction of synaptic dopamine levels might be related to 
subthalamic nucleus deep brain stimulation (STN-DBS) induced apathy. 
These findings suggest that in selected patients with PD displaying no 
cognitive deterioration, postoperative apathy can be seen as a model of 
a pure mesolimbic hypodopaminergic syndrome, which is unmasked by 
postoperative drug withdrawal (39). The pathophysiology of apathy is, 
however, clearly multifactorial, as not all patients with Parkinson’s disease 
or dopaminergic depletion develop apathy.

In a study of recently diagnosed PD patients, apathetic patients 
were 2.5-times more likely to have lower QoL compared with non-
apathetic PD patients after adjusting for sociodemographic factors and 
disease variables (40). Apathy has also been previously associated with a 
worse 39-item Parkinson’s Disease Quality of Life Questionnaire (PDQ39) 
total score and the PDQ39 cognition and stigma subdomains (41). Our 
results, specifically in elderly non-demented PD patients, did not show 
a significant relationship of apathy to worse QoL when controlled for 
depression and anxiety, and the MDS-UPDRS item Apathy in our general 
PD population was also not related to the PDQ39 summary index score, 
although it was related to the PDQ39 domain Stigma. Nevertheless, 
apathy remains an important feature of PD, as multiple previous studies 
have shown that it belongs to a more severe phenotype of PD, that it may 
be a predictor of cognitive decline and that it may significantly increase 
the caregiver burden (34,35,40-42).
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Relationship between fatigue and apathy in PD
Despite the high coincidence of fatigue and apathy in PD, studies 
correlating these two non-motor symptoms are surprisingly very scarce. 
In a study by Funkiewicz et al. (43) PD patients after DBS often confused 
apathy with fatigue: they reported feeling tired and having difficulties 
in starting any activities. The only study which has thus far directly 
correlated fatigue with different apathy domains showed that fatigue 
in their PD sample was significantly associated with the Lille Apathy 
Rating Scale total score, as well as with the intellectual curiosity and 
action initiation sub-scores (44). However, no study to date has evaluated 
the relationship of apathy to different fatigue domains. Moreover, the 
relationship between apathy and fatigue in PD is most likely influenced 
by the presence or absence of depression, as both of these symptoms are 
part of the DSM-IV criteria for diagnosing depression (41,45). This issue 
has been addressed in our study, which confirmed that fatigue, apathy 
and depression can be also distinguished, as patients with pure fatigue, 
pure apathy and pure depression can be found in PD. On the other hand, 
apathy was found to be the only clinical determinant of the mental fatigue 
domains in non-depressed patients. This correlation between fatigue and 
apathy in PD is not clear. While apathy in non-depressed patients has 
been mostly linked to a dopaminergic denervation in the mesolimbic 
structures, as mentioned above, fatigue was previously linked rather to 
serotonergic deficits (46). This PET study (46) performed in PD patients 
with primary fatigue found reduced serotonin transporter binding in the 
caudate, putamen, ventral striatum, thalamus, cingulate and amygdala, 
and concluded that fatigue in PD is associated with reduced serotonergic 
function of the basal ganglia and limbic structures. This study, however, 
was conducted only with a small number of participants, and the results 
were not specifically correlated with physical or mental aspects of fatigue. 
Therefore, it remains unclear whether serotonergic dysfunction in these 
regions is associated with PD-related fatigue as such, or with some of 
its specific aspects. On the other hand, the mentioned study also found 
a reduced 18F-dopa uptake in the caudate and insula, which could point 
to a potential role of the dopaminergic system in at least some aspects of 
primary fatigue in PD (46). In fact, the role of dopaminergic dysfunction 
in PD-related primary fatigue might also be supported by some 
previous reports showing improvement of fatigue after the initiation of 
dopaminergic therapy in some of the studied PD patients (20,47). 

Apathy in PD may be present after direct lesions to both the prefrontal 
cortex (PFC) and basal ganglia, and it clearly presents a consequence of 
the disruption of the PFC-basal ganglia axis (48). Recently, de la Fuente-
Fernandez (49) proposed a fronto-striatal cognitive dysfunction staging 
divided into three stages, which reflects a sequential process of dopamine 
depletion occurring in different regions of the striatum (stages I and II) 
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and the frontal cortex (stage III). In this staging system, among other 
symptoms, mental fatigue is attributed to stage I and apathy to stage 
IIb, and although the concept of mental fatigue in this staging system is 
not fully explained in this study, it presents an interesting framework for 
further hypothesis-testing and another potential link between PD-related 
apathy and fatigue. The potential role of the dopaminergic system as well 
as of the disruption of the PFC-basal ganglia axis in the pathophysiology 
of both fatigue and apathy in at least some PD patients might also be 
supported by results of some previous studies with methylphenidate in PD 
(50-52). Methylphenidate is a CNS stimulant that blocks the presynaptic 
dopamine transporter (DaT) and the noradrenaline transporter in the 
striatum, and in the PFC in particular (51). Based on these findings we 
suggest that apathy and mental fatigue in non-demented PD patients may 
be linked via three axis – depression (31-33,41), dopaminergic depletion 
in the mesolimbic structures (39,53-55) and disruption of the PFC-basal 
ganglia axis (48,49). 

8.3 Strengths and limitations
For Chapters 3 and 4, the multicenter sample including patients in all stages 
of the disease from the initial to the very late stages as well as the use of 
validated and reliable measures represent the strengths of this study. For 
Chapters 5-7, all patients were examined by a single movement disorder 
neurologist, which ensured exclusion of non-PD subjects and a uniform 
evaluation of their motor status, preventing an inter-rater examination 
bias; in addition, all scales used have been previously validated and 
recommended for use in PD (56). The study also has some limitations. 
The dissociation of fatigue, apathy and depression was not done by a full 
psychiatric interview, but rather by self-report questionnaires; however, 
all instruments used have been validated and repeatedly utilized for the 
purpose of distinguishing fatigue, apathy and depression in patients with 
PD. Moreover, they have been recommended for use in PD patients by the 
Movement Disorder Society (56). The sample consisted of more motivated 
patients who agreed to participate in the study and who were able to 
attend the examination. The cross-sectional design of the study does 
not allow us to further explore the causal pathways between the studied 
variables. Also, the absence of demented patients in our sample does not 
allow us to generalize the results to the whole PD population.

8.4 Implications for future research and clinical practice
Compared with the original UPDRS, the MDS-UPDRS covers a larger 
number of motor, as well as non-motor PD manifestations; it better 
discriminates the slight and mild manifestations of the disease and is 
therefore more suitable for the initial stages of PD and potential trials 
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on disease modifying treatments; it better describes motor fluctuation; 
compared with the original UPDRS all individual items have a uniform 
scoring system; and thanks to accessible teaching instruments it enables 
a potentially higher inter-rater reliability (5). Moreover, the validity and 
reliability of this scale has been confirmed in multiple other independent 
studies and in different languages (57-59); therefore, we suggest that using 
the MDS-UPDRS in routine clinical practice as well as research settings is 
preferable in comparison with the original UPDRS.

The overall burden of NMS seems to be more important in relation to 
QoL than the motor symptomatology in treated PD patients (4); therefore, 
active screening and management of NMS is crucial. The MDS-UPDRS is 
one of the potential comprehensive tools to be used for the assessment of 
NMS. Other such tools for the assessment of NMS include the NMSQuest 
and the NMSS mentioned in the introduction of this thesis. The NMS 
which seem to be particularly important in determining QoL in PD are 
Pain, Fatigue and Features of DDS; however, other symptoms, such as 
mood and sleep disorders, cognitive problems, hallucinations, apathy 
and urinary problems, are also important for certain aspects of QoL 
(3,9). Moreover NMS such as apathy may not only impact the QoL of 
patients but may also significantly increase the caregiver burden (13) and 
may impact coping strategies of patients resulting in further worsening 
of QoL (60). Despite the different possibilities regarding treatments for 
motor symptoms of PD, management options for the NMS are usually 
less effective (61). While some of the NMS may respond to optimization 
of dopaminergic medication, others are caused rather by dysfunctions in 
other neurotransmitter systems and/or other organ dysfunctions, and 
therefore future development of specific therapies for these NMS is one of 
the major issues in PD.

Some of the most common and disabling NMS in PD include 
fatigue, apathy and depression. As shown in this thesis, both fatigue and 
apathy are partly related to depression; however, all of these symptoms 
can be clearly distinguished and represent different entities. We therefore 
suggest that distinguishing primary and secondary fatigue as well as 
pure apathy vs. depression-related apathy is very important in future 
studies in order to avoid the bias caused by the inclusion of different and 
unrelated patient samples. Moreover, recognizing that both fatigue and 
apathy can be present even without depression is important in order to 
prevent an incorrect diagnosis and unnecessary treatment as a depressive 
disorder. The etiology of both fatigue and apathy is clearly multifactorial, 
and besides their relation to depression, both primary fatigue and 
apathy in PD seem to also be partly related to dopaminergic pathology. 
However, especially in the case of primary fatigue, it remains unclear 
whether the serotonergic deficits contribute more to pure fatigue without 
apathy, while the dopaminergic pathology would rather contribute to 
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primary mental fatigue in coincidence with apathy as discussed above. 
This issue is certainly in need of further investigation. Further clinical, 
neurophysiological and imaging studies should be performed especially 
in primary fatigue and primary apathy in order to better understand their 
relationship and underlying pathophysiological mechanisms. Also, a 
longitudinal follow-up of patients is crucial in order to better understand 
the causal pathways between these NMS. Structural equation modeling 
could be also performed in this regard (17). Moreover, apathy is also 
clearly related to cognitive dysfunction, and further longitudinal studies in 
elderly apathetic patients with PD should be conducted in order to better 
understand the time frame and frequency of the potential conversion of 
apathy to dementia. 

Clinical management of both fatigue and apathy in PD may be 
challenging. However, optimization of dopaminergic medications may 
lead to reduction of fatigue and apathy in some patients, as previous 
studies have shown their reduction after initiation or adjustment of the 
dopaminergic treatment, including both levodopa as well as dopamine 
agonists rotigotine and piribedil (20,37,47). Moreover, optimal management 
of depression, if present, may also lead to partial improvement of these 
symptoms. Further clinical trials with methylphenidate should be 
performed to better understand its position in the treatment of fatigue 
and apathy. Other specific treatments should be developed in the future 

to better address the management of both PD-related fatigue and apathy.

References:
1. Valkovic P, Harsany J, Hanakova M, et al. Nonmotor symptoms 

in early- and advanced-stage Parkinson’s disease patients on 
dopaminergic therapy: how do they correlate with quality of life? 
ISRN Neurology 2014; doi: 10.1155/2014/587302

2. Lim SY, Lang AE. The non-motor symptoms of PD – an overview. 
Movement Disord 2010; 25:S123-S130.

3. Martinez-Martin P, Rodriguez-Blazquez C, Kurtis M, et al. The impact 
of non-motor symptoms on health-related quality of life of patients 
with Parkinson’s disease. Movement Disord 2011;26:399-406.

4. Martinez-Martin P, Rodriguez-Blazquez C, Forjaz MJ, et al. 
Relationship between the MDS-UPDRS domains and the health-
related quality of life of Parkinson’s disease patients. Eur J Neurol 
2014;21:519-524.

5. Goetz CG, Tilley BC, Shaftman SR, et al. Movement Disorder Society-
Sponsored Revision of the Unified Parkinson’s Disease Rating Scale 
(MDS-UPDRS): scale presentation and clinimetric testing results. 
Movement Disord 2008;15:2129-2170.

6. Martinez-Martin P, Schapira AHV, Stocchi F, et al. Prevalence of 



109

nonmotor symptoms in Parkinson’s disease in an international 
setting; study using nonmotor symptoms questionnaire in 545 
patients. Movement Disord 2007; 22:1623-1629

7. Chapuis S, OuchChane L, Metz O, et al. Impact of the motor 
complications of Parkinson’s disease on the Quality of Life. Movement 
Disord 2005;20:224-230.

8. Manson A, Stirpe P, Schrag A. Levodopa-induced-dyskinesias clinical 
features, incidence, risk factors, management and impact on quality 
of life. J Parkinson Dis 2012;2:189-198.

9. Gallagher DA, Lees AJ, Schrag A. What are the most important 
nonmotor symptoms in patients with Parkinson’s disease and are we 
missing them? Movement Disord 2010;25:2493-2500.

10. Ha AD, Jankovic J. Pain in Parkinson’s disease. Movement Disord 
2012;27:485-491.

11. Santos-Garcia D, Abella-Corral J, Aneiros-Diaz A, et al. Pain in 
Parkinson’s disease: prevalence, characteristics, associated factors, 
and relation with other non-motor symptoms, quality of life, 
autonomy and caregiver burden. Rev Neurologia 2011;52:385-393.

12. Evans AH, Strafella AP, Weintraub D, et al. Impulsive and compulsive 
behaviors in Parkinson’s disease. Movement Disord 2009;24:1561-
1570.

13. Leroi I, Ahearn DJ, Andrews M, et al. Behavioral disorders, disability 
and quality of life in Parkinson’s disease. Age Ageing 2011;40:614-621.

14. Phu AL, Xu Z, Brakoulias V, et al. Effect of impulse control disorders 
on disability and quality of life in Parkinson’s disease patients. J Clin 
Neurosci 2014;21:63-66.

15. Skorvanek M, Rosenberger J, Gdovinova Z, et al. Apathy in elderly non-
demented patients with Parkinson’s disease: Clinical determinants 
and relationship to quality of life. J Geriatr Psych Neurol 2013;26:237-
243.

16. Skorvanek M, Nagyova I, Rosenberger J, et al. Clinical determinants of 
primary and secondary fatigue in patients with Parkinson’s disease. J 
Neurol 2013;260:1554-61.

17. Van Dijk JP, Havlikova E, Rosenberger J, et al. Influence of disease 
severity on fatigue in patients with Parkinson’s disease is mainly 
mediated by symptoms of depression. Eur Neurol 2013;70:201-209.

18. Havlikova E, Rosenberger J, Nagyova I, et al. Impact of fatigue on 
quality of life in patients with Parkinson’s disease. Eur J Neurol 
2008;15:475–480. 

19. Skorvanek M, Rosenberger J, Gdovinova Z, et al. The associations 
between fatigue, apathy and depression in Parkinson’s disease. Acta 
Neurol Scand 2014; accepted June 26 2014.

20. Schifitto G, Friedman JH, Oakes D, et al. Fatigue in levodopa-naive 
subjects with Parkinson disease. Neurology 2008;71:481–485.



110 CHAPtER 8

21. Friedman JH, Friedman H. Fatigue in Parkinson’s disease. Neurology 
1993;43:2016-2018.

22. Trail M, Peterson NJ, Nelson N, et al. An exploratory study of activity 
in veterans with Parkinson’s disease. J Neurol 2012;259:1686-1693.

23. Nisenzon AN, Robinson ME, Bowers D, et al. Measurement of 
patient-centered outcomes in Parkinson’s disease: What do patients 
really want from their treatment? Parkinsonism Relat D 2011;2:89-94.

24. Schulman LM, Taback R, Rabinstein AA, et al. Nonrecognition of 
depression and other non-motor symptoms in Parkinson’s disease. 
Parkinsonism Relat D 2002;8:193–197.

25. Friedman JH, Abrantes A, Sweet LH. Fatigue in Parkinson’s disease. 
Expert Opin Pharmaco 2011;13:1999-2007.

26. Karlsen K, Larsen JP, Tandberg E, Jorgensen K. Fatigue in patients 
with Parkinsons disease. Movement Disord 1999;14:237–241.

27. Havlikova E, Rosenberger J, Nagyova I, et al. Clinical and psychosocial 
factors associated with fatigue in patients with Parkinson’s disease. 
Parkinsonism Relat D 2008;14:187-192. 

28. Alves G, Wentzel-Larsen T, Larsen JP. Is fatigue an independent and 
persistent symptom in patients with Parkinson’s disease? Neurology 
2004;63:1908-1911.

29. Valko PO, Waldvogel D, Weller M, et al. Fatigue and excessive daytime 
sleepiness in idiopathic Parkinson’s disease differently correlate with 
motor symptoms, depression and dopaminergic treatment. Eur J 
Neurol 2010;17:1428-1436.

30. Cubo E, Benito-Leon J, Coronell C, et al. Clinical correlates of apathy 
in patients recently diagnosed with Parkinson’s disease: the ANIMO 
Study. Neuroepidemiology 2012; 38:48-55.

31. Kirsch-Darrow L, Fernandez HF, Marsiske M, et al. Dissociating 
apathy and depression in Parkinson disease, Neurology 2006;1:33-38.

32. Kirsch-Darrow L, Marsiske M, Okun MS, et al. Apathy and 
depression: separate factors in Parkinson’s disease. J Int Neuropsych 
Soc 2011;17:1058-1066.

33. Ziropadja Lj, Stefanova E, Petrovic M, et al. Apathy and depression 
in Parkinson’s disease: the Belgrade PD study report. Parkinsonism 
Relat D 2012;18:339-342.

34. Dujardin K, Sockeel P, Delliaux M, et al. Apathy may herald cognitive 
decline and dementia in Parkinson’s disease. Movement Disord 2009; 
16:2391-2397

35. Aarsland D, Bronnick K, Alves G, et al. The spectrum of 
neuropsychiatric symptoms in patients with early untreated 
Parkinson’s disease. J Neurol Neurosur Ps 2009; 8:928-930.

36. Starkstein SE, Brockman S. Apathy and Parkinson’s disease. Curr 
Treat Options Neurol 2011; 13:267-273.

37. Thobois S, Lhommee E, Klinger H, et al. Parkinsonian apathy responds 



111

to dopaminergic stimulation of D2/D3 receptors with piribedil. Brain 
2013; 136:1568-1577.

38.  Czernecki V, Schupbach M, Yaici S, et al. Apathy following deep brain 
stimulation in Parkinson’s disease: a dopamine responsive symptom. 
Movement Disord 2008; 7:964-969.

39. Thobois S, Ardouin C, Lhommee E, et al. Non-motor dopamine 
withdrawal syndrome after surgery for Parkinson’s disease: predictors 
and underlying mesolimbic denervation. Brain 2010; 4:1111-1127.

40.  Benito-Leon J, Cubo E, Coronell C, et al. Impact of apathy on health-
related quality of life in recently diagnosed Parkinson’s disease: the 
ANIMO study. Movement Disord 2012; 2:211-218.

41. Oguru M, Tachibana H, Toda K, et al. Apathy and depression in 
Parkinson’s disease. J Geriatr Psych Neur 2010;1:35-41.

42. Leroi I, Harbishettar V, Andrews M, et al. Carer burden in apathy 
and impulse control disorder in Parkinson’s disease. Int J Geriatr 
Psychiatry 2012; 27:160-166.

43. Funkiewiez A, Ardouin C, Caputo E, et al. Long term effects of 
bilateral subthalamic stimulation on cognitive function, mood and 
behavior in Parkinson’s disease. J Neurol Neurosurg Ps 2005;75:834–9.

44. Saez-Francas N, Hernandez-Vara J, Corominas Rojo M, et al. The 
association of apathy with central fatigue preception in patients with 
Parkinson’s disease. Behavioral Neurosci 2013;127:237-44.

45. Beiske AG, Svensson E. Fatigue in Parkinson’s disease: a short update. 
Acta Neurol Scand 2010;122:78-81.

46. Pavese N, Metta V, Bose SK, et al. Fatigue in Parkinson’s disease 
is linked to striatal and limbic serotonergic dysfunction. Brain 
2010;133:3434-3443.

47. Chaudhuri KR, Martinez-Martin P, Antonini P, et al. Rotigotine 
and specific non-motor symptoms of Parkinson’s disease: Post hoc 
analysis of RECOVER. Parkinsonism Relat D 2013;19:660-665.

48. Levy R, Dubois B. Apathy and the functional anatomy of the prefrontal 
cortex–basal ganglia circuits. Cereb Cortex 2006;7:916-928.

49. De La Fuente-Fernandez R. Frontostriatal cognitive staging 
in Parkinson’s disease. Parkinson Dis 2012; UNSP 561046, doi: 
10.1155/2012/561046

50. Chatterjee A, Fahn S. Methylphenydate treats apathy in Parkinson’s 
disease. J Neuropsychiatry Clin Neurosci 2002; 14:461-462.

51. Devos D, Moreau C, Delval A, et al. Methylphenidate a treatment for 
Parkinson’s disease? CNS Drugs 2013; 27:1-14.

52. Mendonca DA, Menezes K, Jog MS. Methylphenidate improves 
fatigue scores in Parkinson’s disease: a randomized controlled trial. 
Movement Disord 2007; 22:2070-2076.

53. Lhommee E, Klinger H, Thobois S, et al. Subthalamic stimulation in 
Parkinson’s disease: restoring the balance of motivated behaviours. 



112 CHAPtER 8

Brain 2012; 135:1463-1477.
54. Martinez-Horta S, Pagonabarraga J, Fernandez de Bobadilla R, et al. 

Apathy in Parkinson’s disease: more than just executive dysfunction. 
J Int Neuropsychol Soc 2013; 19:571-582.

55. Martinez-Horta S, Riba J, Fernandez de Bobadilla R, et al. Apathy 
in Parkinson’s disease: Neurophysiological evidence of impaired 
incentive processing. J Neurosci 2014; 34:5918-5926.

56. www.movementdisorders.org/MDS/Education/Rating-Scales.htm 
[Jun 10 2014]

57. Antonini A, Abbruzzese G, Ferini-Strambi L, et al. Validation of 
the Italian version of the Movement Disorder Society – Unified 
Parkinson’s Disease Rating Scale. Neurol Sci 2013;34:683-687.

58. Martinez-Martin P, Rodriguez-Blazquez C, Alvarez-Sanchez M, et al. 
Expanded and independent validation of the Movement Disorder 
Society – Unified Parkinson’s Disease Rating Scale (MDS-UPDRS). J 
Neurol 2013;260:228-236.

59. Skorvanek M, Kosutzka Z, Valkovic P, et al. [Validation of Slovak 
version of the Movement Disorder Society – Unified Parkinson’s 
Disease Rating Scale (MDS-UPDRS)]. Cesk Slov Neurol N 2013;76:463-
468.

60. Hurt CS, Landau S, Burn DJ, et al. Cognition, coping, and outcome in 
Parkinson’s disease. Int Psychogeriatr 2012; 24:1656-1663.

61. Seppi K, Weintraub D, Coelho M, et al. The Movement Disorder 
Society evidence-based medicine review update: treatments for the 
non-motor symptoms of Parkinson’s disease. Movement Disord 2011; 
26;S42-S80. 



113

Summary

This study focuses on the non-motor symptoms (NMS) of Parkinson’s 
disease (PD), on the tools for their assessment and on the relationships 
between different NMS in general and Quality of life (QoL). It also focuses 
on neuropsychiatric symptoms, including fatigue, apathy and depression, 
which have a high coincidence and can be easily misdiagnosed, on their 
relationships, their clinical determinants and their relationship to QoL. 
In the first part of this study we officially validated the Slovak version of 
the recently published Movement Disorder Society – Unified Parkinson’s 
Disease Rating Scale (MDS-UPDRS) in cooperation with the MDS (Chapter 
3), and we examined the relationship of the MDS-UPDRS with QoL, with 
a focus on the non-motor items of the scale (Chapter 4). In the second part 
of the thesis we studied the associations between selected NMS, including 
fatigue, apathy and depression and other socio-demographic and clinical 
variables. Depression represents a major confounder for both fatigue and 
apathy, as both of these symptoms are part of the DSM-IV criteria for 
diagnosing depression. Therefore, we separately studied the relationships 
between depression and fatigue (Chapter 5) and depression and apathy 
(Chapter 6) and finally the implications that apathy and depression may 
have on PD-related fatigue (Chapter 7).

Chapter 1 introduced the importance of NMS in PD and further 
described the variables studied in this thesis. Furthermore, it formulated 
the basic model of this thesis and posited the five above-indicated research 
questions. 

Chapter 2 provided information about the sample, data sources, 
measures and statistical analyses used in Chapters 3-7.

Chapter 3 presented the validation of the official Slovak version 
of the MDS-UPDRS. We found that the overall factor structure of the 
Slovak version was consistent with that of the English version based on 
confirmatory factor analyses (CFA) for all four parts of the MDS-UPDRS 
(all CFI > 0.91). The Slovak scale was confirmed as sharing a common 
factor structure with the English scale. Therefore, it was designated as 
the official Slovak version of the MDS-UPDRS.  In the exploratory factor 
analysis, we identified isolated item differences of the factor structure 
between the Slovak and English versions of the MDS-UPDRS, especially 
in Part II (motor experiences of daily living). 

Chapter 4 explored the relationship between the MDS-UPDRS 
and QoL, with a focus on the non-motor MDS-UPDRS items. The MDS-
UPDRS parts related to worse QoL were part I (non-motor experiences 
of daily living), part II (motor experiences of daily living) and part IV 
(motor complications), respectively, but not part III (motor examination). 
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The PDQ39 summary index score was significantly related to the MDS-
UPDRS items Pain, Fatigue and Features of dopamine dysregulation 
syndrome. Other MDS-UPDRS non-motor items – Depressed mood, 
Anxious mood, Apathy, Cognitive impairment, Hallucinations and 
psychosis, Sleep problems, Daytime sleepiness and Urinary problems 
– were related to some PDQ39 domains, while the MDS-UPDRS items 
Constipation problems and Light-headedness on standing were not 
related to any PDQ39 domain.

Chapter 5 explored the proposed concepts of primary fatigue, 
i.e. fatigue in the absence of a mood disorder and excessive daytime 
sleepiness (EDS), and of secondary fatigue, i.e. fatigue in the presence 
of either a mood disorder and/or EDS. Our results show that the clinical 
determinants of these two types of fatigue differ significantly. Some 
aspects of the secondary fatigue group were related to older age, male 
gender, UPDRS part III and anxiety. In the primary fatigue group the only 
variable significantly associated with MFI reduced activity and mental 
fatigue domains were BDI-II scores, although within the normality range. 
Motor symptoms (UPDRS part III) were not associated with any of the 
MFI domains in the primary fatigue group. Our results show that primary 
and secondary fatigue can be distinguished and should be considered as 
separate constructs in future studies.

Chapter 6 explored the clinical determinants of apathy in elderly 
non-demented PD patients. As shown in our study, apathy and depression 
can be dissociated in elderly non-demented PD patients, although the 
coincidence of apathy with depression in our study was higher than 
reported in previous studies from the general PD population. The most 
important factors related to apathy in our study were higher depression 
scores and lower L-dopa equivalent daily dosage (LEDD). Previous 
studies have reported a correlation between apathy and worse QoL in the 
PD population. In our study, apathy in a model without depression and 
anxiety was significantly related to worse QoL; however, when depression 
and anxiety were added, this relationship was not significant for apathy 
specifically in the elderly non-demented PD population. 

In Chapter 7 we studied the relationship between apathy and fatigue 
separately in depressed and non-depressed patients, as these had been 
previously shown to represent different constructs. We found that the 
prevalence and severity of fatigue and apathy were significantly higher 
in depressed PD patients. However, our results show that depression, 
fatigue and apathy can be clearly distinguished in PD, as patients with 
pure depression, pure apathy and pure fatigue were found in all domains 
in the study. Apathy was the only clinical determinant of the mental 
aspects of fatigue in the non-depressed patients in our study, while 
these were rather related to older age and lower education level in the 
depressed patients. Apathy was not related to the physical aspects of 
fatigue in either depressed or non-depressed patients. In this chapter we 
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furthermore discuss the etiology of both PD-related fatigue and apathy 
and the potential pathophysiological links between these symptoms.

In Chapter 8 we presented the condensed outcomes of the study, 
discussed them, argued the strengths and limitations of the study and 
suggested the implications for both future research as well as clinical 
settings.

The recently published MDS-UPDRS was designed to address 
the shortages of the original UPDRS and to become the main outcome 
measure in PD-related research. This revised MDS-UPDRS particularly 
covers a wider range of motor as well as non-motor symptoms of PD, and 
it better differentiates the slight and mild manifestations of the disease. 
Therefore, it is more suitable for examination of the initial stages of PD 
and potential trials on disease-modifying treatments. Next, it better 
describes motor fluctuations, and all individual items have a uniform 
scoring system. Thanks to the accessible teaching instruments it enables 
a potentially higher inter-rater reliability. Moreover, the validity and 
reliability of this scale has been confirmed in multiple other independent 
studies and in different languages; therefore, we suggest that using 
MDS-UPDRS in routine clinical practice as well as in research settings is 
preferable compared with the original UPDRS. Our results also show that 
the overall burden of NMS in treated PD patients is more important than 
the motor symptoms, and therefore the NMS should be actively screened 
and managed. 

One of the most important NMS in PD regarding QoL is fatigue, 
which has been previously associated most commonly with depression. 
Based on the presence of depression and EDS, we have formulated the 
concept of primary and secondary fatigue, which presents different 
constructs in PD; therefore, future studies on the pathophysiology and/or 
treatment of fatigue should distinguish these concepts in order to prevent 
sample bias. Moreover, a similar relationship with depression, as seen 
in fatigue, can also be found in apathy; however, all of these symptoms 
can be distinguished in PD. As found in our study, apathy is not related 
to the physical aspects of fatigue in either depressed or non-depressed 
patients, but we found it to be the only clinical determinant of the mental 
aspects of fatigue in non-depressed PD patients. It seems that in some 
of the non-demented and non-depressed PD patients both fatigue and 
apathy are associated with dopaminergic dysfunctions in the mesolimbic 
structures and the prefrontal cortex – basal ganglia axis. However, not 
all PD patients with a hypodopaminergic syndrome develop fatigue or 
apathy, and their etiology is clearly multifactorial. Therefore, further 
clinical, neurophysiological as well as imaging studies are needed to better 
understand the underlying mechanisms and relationships between PD-
related fatigue and apathy. From the clinical perspective, optimization of 
dopaminergic medication as well as an optimal treatment of depression, 
if present, may lead to improvement of both fatigue and apathy in at least 
some PD patients.
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Samenvatting

Deze studie richt zich op de niet-motorische symptomen (NMS) van 
de ziekte van Parkinson (PD), op de instrumenten voor de beoordeling 
ervan en op de relaties tussen de verschillende NMS in het algemeen en 
kwaliteit van leven (KvL). De studie richt zich ook op neuropsychiatrische 
symptomen, waaronder vermoeidheid, apathie en depressie, die een 
aanzienlijke overlap hebben en daardoor gemakkelijk tot een verkeerde 
diagnose kunnen leiden, op hun onderlinge relaties, hun klinische 
determinanten en hun relatie tot KvL. In het eerste deel van deze studie 
hebben we de Slowaakse versie van de onlangs verschenen Movement 
Disorder Society - Unified Parkinson’s Disease Rating Scale (MDS-
UPDRS) in samenwerking met de MDS officieel gevalideerd (hoofdstuk 
3), en onderzochten we de relatie van de MDS UPDRS met KvL, met 
een focus op de niet-motorische items van de schaal (hoofdstuk 4). In 
het tweede deel van dit proefschrift hebben we de verbanden tussen 
geselecteerde NMS, waaronder vermoeidheid, apathie en depressie en 
andere socio-demografische en klinische variabelen onderzocht. Depressie 
is een belangrijke verstorende factor voor zowel vermoeidheid en apathie, 
omdat beide symptomen deel uitmaken van de DSM-IV criteria voor de 
diagnose van depressie. Daarom bestudeerden we afzonderlijk de relatie 
tussen depressie als vermoeidheid (hoofdstuk 5) en depressie en apathie 
(hoofdstuk 6) en tenslotte de implicaties die apathie en depressie kunnen 
hebben op de PD-gerelateerde vermoeidheid (hoofdstuk 7).

In Hoofdstuk 1 werd het belang van de NMS bij PD en de 
verder beschreven variabelen die in dit proefschrift bestudeerd zijn, 
geintroduceerd. Bovendien werd het basismodel van dit proefschrift 
geformuleerd en de vijf hierboven vermelde onderzoeksvragen geponeerd. 

In Hoofdstuk 2 wordt informatie gegeven over de steekproef, de 
gegevensbronnen, meetinstrumenten en statistische analyses die gebruikt 
worden in de hoofdstukken 3-7.

In Hoofdstuk 3 wordt de validatie van de officiële Slovaakse versie van 
de MDS-UPDRS gepresenteerd. We vonden dat de totale factorstructuur 
van de Slowaakse versie in overeenstemming was met die van de Engelse 
versie gebaseerd op confirmatieve factor analyse (CFA) voor alle vier de 
onderdelen van de MDS-UPDRS (alle CFI> 0,91). Deze uitkomst leidde 
tot de conclusie dat de Slowaakse schaal eenzelfde factorstructuur had als 
de Engelse schaal. Daarom werd deze schaal aangewezen als de officiële 
Slowaakse versie van de MDS-UPDRS. In de exploratieve factoranalyse 
vonden we geïsoleerde item verschillen in de factorstructuur tussen de 
Slowaakse en de Engels versie van de MDS-UPDRS, vooral in Deel II, de 
motorische ervaringen van het dagelijkse leven.
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In Hoofdstuk 4 werd de relatie tussen de MDS-UPDRS en QoL 
onderzocht, met een focus op de niet-motorische MDS-UPDRS items. 
De MDS-UPDRS delen met betrekking tot slechtere kwaliteit van leven 
waren deel I (niet-motorische ervaringen van het dagelijkse leven), 
deel II (motorische ervaringen van het dagelijkse leven) en deel IV 
(motorische complicaties), maar niet deel III (motorisch onderzoek). De 
totale PDQ39 was significant gerelateerd aan de MDS-UPDRS items pijn, 
vermoeidheid en kenmerken van dopamine dysregulatie syndroom. 
Andere MDS-UPDRS niet-motorische items - depressieve stemming, 
angstige stemming, apathie, cognitieve stoornissen, hallucinaties en 
psychose, slaapproblemen, slaperigheid overdag en plasproblemen 
- waren gerelateerd aan een aantal PDQ39 domeinen, terwijl de MDS-
UPDRS items constipatie problemen en het gevoel van licht in het hoofd 
bij het opstaan   niet gerelateerd waren aan een PDQ39 domein.

In Hoofdstuk 5 werden de voorgestelde concepten primaire 
vermoeidheid - zonder dat er sprake van een stemmingsstoornis en 
overmatige slaperigheid overdag (EDS) - en secundaire vermoeidheid - 
moeheid in aanwezigheid van hetzij een stemmingsstoornis en / of EDS 
- onderzocht. Onze resultaten laten zien dat de klinische determinanten 
van deze twee soorten vermoeidheid significant verschillen. Sommige 
aspecten van de secundaire vermoeidheidsgroep waren gerelateerd aan 
een hogere leeftijd, mannelijk geslacht, UPDRS deel III en angst. In de 
primaire vermoeidheid groep waren de enige variabelen die significant 
geassocieerd waren met de MFI verminderde activiteit en mentale 
vermoeidheid domeinen de scores van de BDI-II, maar die vielen binnen 
de normale range. Motorische symptomen (UPDRS Deel III) waren niet 
geassocieerd met een van de MFI-domeinen in de groep met primaire 
vermoeidheid. Onze resultaten tonen aan dat primaire en secundaire 
vermoeidheid te onderscheiden entiteiten zijn en als afzonderlijke 
constructen in toekomstige studies moeten worden beschouwd.

In Hoofdstuk 6 werden de klinische determinanten van apathie 
bij oudere niet-demente PD-patiënten onderzocht. Zoals aangetoond 
in ons onderzoek, kunnen apathie en depressie worden onderscheiden 
bij oudere niet-demente PD patiënten, maar de overlap tussen apathie 
met depressie kwam daar vaker voor dan in eerder onderzoek onder de 
algemene bevolking met PD. De belangrijkste factoren die in onze studie 
gerelateerd zijn aan apathie waren hogere depressiescores en een lagere 
L-dopa equivalente dagelijkse dosering (LEDD). In eerder onderzoek is 
een correlatie tussen apathie en een slechtere kwaliteit van leven bij de 
PD bevolking gevonden. In onze studie was apathie in een model zonder 
depressie en angst significant gerelateerd aan een slechtere kwaliteit van 
leven; echter, wanneer depressie en angst werden toegevoegd, bleek deze 
relatie niet langer significant voor apathie, in het bijzonder bij de oudere 
niet-demente PD populatie.
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In hoofdstuk 7 onderzochten we het verband tussen apathie en 
vermoeidheid afzonderlijk bij depressieve en niet-depressieve patiënten, 
aangezien eerder was aangetoond dat het hier verschillende constructen 
betrof. We vonden dat de prevalentie en de ernst van vermoeidheid en 
apathie significant hoger waren bij depressieve PD patiënten. Echter, 
in onze studie vonden we patiënten met pure depressie, pure apathie 
en pure vermoeidheid, hetgeen suggereert dat al deze symptomen bij 
PD van elkaar kunnen worden onderscheiden. Apathie was de enige 
klinische determinant van de mentale aspecten van vermoeidheid bij 
de niet-depressieve patiënten in ons onderzoek. Mentale aspecten van 
vermoeidheid bij depressieve patienten bleek verband te houden met een 
oudere leeftijd en het lager onderwijs. Apathie was niet gerelateerd aan 
de fysieke aspecten van vermoeidheid in depressieve en niet-depressieve 
patiënten. In dit hoofdstuk wordt verder de etiologie van zowel PD-
gerelateerde vermoeidheid als apathie en de mogelijke pathofysiologische 

In hoofdstuk 8 presenteerden we de verkorte uitkomsten van 
de studie, bediscussieerden ze, gingen in op de sterkte kanten en de 
beperkingen van het onderzoek en kwamen met implicaties voor zowel 
toekomstig onderzoek als voor de klinische praktijk.

De recent gepubliceerde MDS-UPDRS is ontworpen om de tekorten 
van de oorspronkelijke UPDRS te compenseren en de belangrijkste 
uitkomstmaat in PD-gerelateerde onderzoek te worden. Deze herziene 
MDS-UPDRS omvat in het bijzonder een groter aantal motorische en 
niet-motorische symptomen van PD, en onderscheidt beter de lichte en 
milde ziekteverschijnselen. Daarom is dit instrument meer geschikt voor 
het onderzoek van de eerste stadia van PD en voor potentiële proeven 
met ziekte-modificerende behandelingen. Vervolgens beschrijft het beter 
de motorische fluctuaties, met voor alle individuele items een uniform 
scoringsysteem. De toegankelijke trainingsinstrumenten dragen bij tot 
een potentieel hogere interbeoordelaars betrouwbaarheid. Bovendien is 
de validiteit en betrouwbaarheid van deze schaal nagegaan in meerdere 
onafhankelijke studies en in verschillende talen; daarom suggereren we 
dat het gebruik van MDS-UPDRS in de routine klinische praktijk als in 
de onderzoeksinstellingen de voorkeur geniet boven de oorspronkelijke 
UPDRS. Onze resultaten tonen ook aan dat de totale lasten van de NMS bij 
behandelde PD-patiënten belangrijker is dan de motorische symptomen, 
en dus de NMS actief moeten worden gescreend en behandeld.

Een van de belangrijkste NMS bij PD met betrekking tot QoL is 
vermoeidheid, dat eerder meestal geassocieerd werd met depressie. 
Gebaseerd op de aanwezigheid van depressie en EDS hebben we 
groepen met primaire en secundaire vermoeidheid onderscheiden, 
die verschillende constructen in PD weergeven. Derhalve zouden 
toekomstige studies naar de pathofysiologie en / of behandeling 
van vermoeidheid deze concepten moeten onderscheiden teneinde 
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een vertekening van de steekproef te voorkomen. Bovendien kan een 
soortgelijke relatie als tussen depressie en vermoeidheid ook worden 
gevonden in apathie; echter al deze symptomen zijn te onderscheiden 
bij PD. Uit ons onderzoek blijkt dat apathie niet is gerelateerd aan de 
fysieke aspecten van vermoeidheid, zowel bij depressieve als bij niet-
depressieve patiënten, maar wel dat het de enige klinische determinant 
was van de mentale aspecten van vermoeidheid bij niet-depressieve PD 
patiënten. Het lijkt erop dat bij sommige van de niet-demente en niet-
depressieve PD patiënten zowel vermoeidheid als apathie geassocieerd 
is met dopaminerge disfuncties in de mesolimbische structuren en de 
prefrontale cortex - basale ganglia as. Echter, niet alle PD patiënten die 
een hypodopaminergisch syndroom krijgen ontwikkelen vermoeidheid 
of apathie en de etiologie ervan is duidelijk multifactorieel. Daarom zijn 
verdere klinische, neurofysiologische en beeldvormende studies nodig 
om een beter inzicht te verwerven in de onderliggende mechanismen 
en relaties tussen PD-gerelateerde vermoeidheid en apathie. Vanuit een 
klinisch perspectief kan optimalisatie van dopaminerge medicatie, alsook 
een optimale behandeling van depressie, indien aanwezig, leiden tot 
verbetering van zowel vermoeidheid als apathie in bij een belangrijk deel 
van de PD patiënten.
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Zhrnutie

Táto práca je zameraná na nemotorické symptómy (NMS) Parkinsonovej 
choroby (PCh), na možnosti ich diagnostikovania a vzťah medzi 
jednotlivými NMS a kvalitou života. Takisto sa zameriava na 
neuropsychiatrické symptómy vrátane únavy, apatie a depresie, ktoré 
môžu mať vysokú koincidenciu a môžu byť ľahko zamenené, na ich 
klinické determinanty a ich vzťah ku kvalite života (QoL). V prvej časti 
tejto práce sme v spolupráci s International Parkinson and Movement 
Disorder Society (IPMDS) oficiálne validizovali slovenskú verziu nedávno 
publikovanej škály Movement-Disorder Society – Unified Parkinson’s 
Disease Rating Scale (MDS-UPDRS) (kapitola 3) a skúmali sme vzťah 
škály MDS-UPDRS ku kvalite života s bližším zameraním na nemotorické 
položky škály (kapitola 4). V druhej časti práce sme skúmali asociácie 
medzi vybranými NMS, vrátane únavy, apatie a depresie, a inými 
socio-demografickými a klinickými premennými. Depresia predstavuje 
najvýznamnejší mätúci faktor pri hodnotení únavy aj apatie, nakoľko sú 
obidva tieto symptómy súčasťou DSM-IV kritérií pre diagnózu depresie. 
Preto sme študovali osobitne vzťahy medzi únavou a depresiou (kapitola 
5), apatiou a depresiou (kapitola 6) a v poslednom rade možný dopad 
apatie a depresie na únavu asociovanú s PCh (kapitola 7).

V kapitole 1 je načrtnutý význam NMS pri PCh a sú bližšie popísané 
premenné skúmané v tejto práci. Navyše je v tejto kapitole sformulovaný 
základný výskumný model práce a päť výskumných otázok.

Kapitola 2 poskytuje informácie o výskumnej vzorke, metodike 
a štatistickej analýze použitej v kapitolách 3-7.

Kapitola 3 prezentuje validizáciu oficiálnej slovenskej verzie škály 
MDS-UPDRS. Zistili sme, že faktorová štruktúra slovenskej verzie je na 
základe konfirmačnej faktorovej analýzy pre všetky štyri časti MDS-
UPDRS (všetky CFI>0,91) konzistentná s pôvodnou anglickou verziou. 
Slovenská verzia škály zdieľa spoločnú faktorovú štruktúru s anglickou 
verziou, na základe čoho bola uznaná za oficiálny slovenský preklad 
MDS-UPDRS. V rámci exploračnej faktorovej analýzy sme identifikovali 
izolované rozdiely vo faktorovej štruktúre medzi jednotlivými položkami 
slovenskej a anglickej verzie MDS-UPDRS, predovšetkým v časti II 
(motorické skúsenosti denného života).

V kapitole 4 je bližšie skúmaný vzťah medzi MDS-UPDRS a kvalitou 
života so zameraním na nemotorické poožky MDS-UPDRS. Časti MDS-
UPDRS asociované s horšou kvalitou života boli časť I (nemotorické 
skúsenosti denného života), časť II (motorické skúsenosti denného života) 
a časť IV (motorické komplikácie) avšak tento vzťah nebol zistený pre 
časť III (vyšetrenie motoriky). PDQ39 summary index bol signifikantne 
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asociovaný s MDS-UPDRS položkami Bolesť, Únava a Prejavy syndrómu 
dopamínovej dysregulácie. Iné nemotorické položky MDS-UPDRS – 
Depresívna nálada, Úzkostná nálada, Apatia, Zhoršenie kognitívnych 
funkcií, Halucinácie a psychóza, Denná spavosť, Problémy so spánkom 
a Problémy s močením boli asociované len s niektorými doménami 
PDQ39. Položky Problémy so stolicou a Závrativosť pri zmene polohy tela 
neboli asociované so žadnou doménou PDQ39.

Kapitola 5 skúma navrhované koncepty primárnej únavy, t.j. únavy 
v neprítomnosti poruchy nálady a nadmernej dennej spavosti (EDS), 
a sekundárnej únavy, t.j. únavy v koincidencii s poruchou nálady alebo 
EDS. Naše výsledky ukazujú, že klinické determinanty týchto dvoch 
typov únavy sa významne líšia. Niektoré aspekty sekundárnej únavy 
boli asociované s vyšším vekom, mužským pohlavím, UPDRS časťou III 
a úzkosťou. V skupine s primárnou únavou boli vyššie skóre BDI-II (aj keď 
v hladine normality) jedinou premennou asociovanou s MFI doménami 
znížená aktivita a mentálna únava. Motorické prejavy (UPDRS časť III) 
neboli v skupine s primárnou únavou asociované so žiadnymi doménami 
MFI. Naše výsledky ukazujú, že primárna a sekundárna únava môžu 
byť rozlíšené, a preto by mali byť v budúcich štúdiách hodnotené ako 
osobitné konštrukty.

Kapitola 6 skúmala klinické determinanty apatie v geriatrickej 
populácii pacientov s PCh. Naše výsledky ukazujú, že apatia a únava 
môžu byť v tejto populácii rozlíšené, aj keď apatia v koincidencii 
s depresiou bola v našej štúdii prítomná častejšie ako bolo popisované 
v iných štúdiách realizovaných na celkovej populácii pacientov s PCh. 
Najvýznamnejšími premennými asociovanými s apatiou boli v našej štúdii 
vyššie skóre depresie a nižšia hladina denného ekvivalentu levodopy 
(LEDD). V predchádzajúcich štúdiách u pacientov s Parkinsonovou 
chorobou bol demonštrovaný vzťah medzi apatiou a horšou kvalitou 
života. V našej štúdii bola apatia v modeli bez depresie a anxiety 
signifikantne asociovaná s horšou kvalitou života; po pridaní depresie 
a anxiety do modelu však tento vzťah špecificky v geriatrickej populácii 
pacientov s PCh nebol signifikantný.

V kapitole 7 sme študovali vzťah medzi apatiou a únavou osobitne 
u pacientov s depresiou a bez depresie. Zistili sme, že prevalencia 
a závažnosť únavy a apatie boli významne vyššie u depresívnych 
pacientov s PCh. Naše výsledky však ukazujú, že depresia, únava 
a apatia môžu byť pri PCh jednoznačne odlíšené, keďže sme identifikovali 
pacientov s čistou depresiou, čistou apatiou a čistou únavou vo všetkých 
doménach. Apatia bola jediným determinantom mentálnych aspektov 
únavy u nedepresívnych pacientov, zatiaľ čo tieto boli u depresívnych 
pacientov asociované skôr s vyšším vekom a nižším vzdelaním. Apatia 
nebola asociovaná s fyzickými aspektami únavy, tak u depresívnych, 
ako aj u nedepresívnych pacientov. V tejto kapitole navyše diskutujeme 
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o etiológii únavy a apatie viazaných na PCh a potenciálnych patofy-
ziologických spojivách medzi týmito symptómami.

V kapitole 8 prezentujeme kondenzované výsledky štúdie, 
diskutujeme ich, prezentujeme silné stránky a limitácie práce a navrhujeme 
implikácie pre budúci výskum ako aj klinickú prax.

Nedávno publikovaná škála MDS-UPDRS bola zostrojená za 
účelom adresovania nedostatkov pôvodnej škály UPDRS a s cieľom 
vytvoriť hlavný klinický nástroj vo výskume PCh. Revidovaná verzia 
MDS-UPDRS pokrýva predovšetkým väčšie spektrum motorických ako 
aj nemotorických prejavov PCh, lepšie diferencuje nepatrné a mierne 
prejavy ochorenia. Je preto vhodnejšia pre vyšetrovanie včasných štádií 
PCh a používanie v štúdiách s potenciálne ochorenie-modifikujúcimi 
liekmi. MDS-UPDRS navyše lepšie popisuje motorické fluktuácie 
a všetky položky majú uniformné skórovanie. Vzhľadom na dostupné 
výučbové materiály a moduly tiež umožňuje potenciálne vyššiu zhodu 
medzi rôznymi hodnotiteľmi. Validita a reliabilita škály bola potvrdená 
vo viacerých nezávislých štúdiách a v rôznych jazykoch. Preto si myslíme, 
že používanie MDS-UPDRS v bežnej rutinnej praxi ako aj vo výškume 
je vhodnejšie ako používanie pôvodnej verzie UPDRS. Naše výsledky 
ukazujú, že celkové bremeno nemotorických prejavov u liečených 
pacientov s PCh je významnejšie ako motorických prejavov, a preto by 
mali byť NMS aktívne vyhľadávané a manažované.

V zmysle kvality života je jedným z najvýznamnejších NMS pri 
PCh únava, ktorá bola v minulosti často asociovaná s depresiou. Na 
základe prítomnosti depresie a EDS sme formulovali koncept primárnej 
a sekundárnej únavy, ktoré predstavujú osobitné konštrukty; budúce 
štúdie týkajúce sa patofyziológie a/alebo liečby únavy, by preto mali 
tieto koncepty odlišovať, aby sa vyhli chybám pri ich vyhodnocovaní. 
Navyše, pri apatii nachádzame podobný vzťah s depresiou ako pri únave; 
všetky tieto prejavy však môžu byť pri PCh odlíšené. V našej štúdii sme 
zistili, že apatia nie je asociovaná s fyzickou únavou u depresívnych 
ani u nedepresívnych pacientov, avšak zistili sme, že je jediným 
determinantom mentálnej únavy u nedepresívnych pacientov. Zdá sa, že 
u niektorých pacientov bez demencie a bez depresie sú únava aj apatia 
asociované s dopaminergnou dysfunkciou v mesolimbických štruktúrach 
a dysfunkciou osi prefrontálny kortex – bazálne gangliá. Únava 
a apatia však nevzniknú u všetkých pacientov s hypodopaminergným 
syndrómom a ich etiológia je zjavne multifaktoriálna. Za účelom lepšieho 
porozumenia podmieňujúcich mechanizmov a vzťahu apatie a únavy 
pri PCh sú potrebné ďalšie klinické ako aj neurofyziologické štúdie. 
Z klinického hľadiska môže viesť k zmierneniu apatie aj únavy u časti 
pacientov s PCh jednak optimalizácia dopaminergnej liečby ako aj 
adekvátna liečba depresie.
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