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Abstract Clinical and psychosocial factors associated

separately with primary and secondary fatigue in Parkin-

son’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 multidi-

mensional fatigue inventory were associated through mul-

tiple 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, underlin-

ing the 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 preva-

lence of up to 70 % among PD patients [1]. Fatigue was

found to be the most frequent of all non-motor symptoms

assessed in 1,072 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
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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 mea-

surable 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 fati-

gue. In previous studies, disease severity, as measured by

the Unified Parkinson’s Disease Rating Scale (UPDRS),

was associated with fatigue only in some studies [11, 12],

while others found no such association [13, 14]. A sig-

nificant 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 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 pro-

posed, 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 Parkin-

son’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 ques-

tionnaires 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 diag-

nosed 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 inter-

viewed by a trained interviewer on relevant issues that

were not part of the questionnaire, and their cognitive

functioning was assessed using the MMSE [22]. After this

structured interview, a single neurologist specialized in

Movement Disorders assessed each patient’s disease

severity using the UPDRS [27], including Hoehn and Yahr

staging [28]. Information on PD subtype (tremor dominant

versus akinetic-rigid) and the presence of postural insta-

bility ([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 inter-

view. The study was approved by the Local Ethics Com-

mittee. 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
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school only), middle (finished secondary school) or high

(university). Information on disease duration, antiparkin-

sonian 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 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: B7 on each subscale is considered unimpaired;

8–10 on each subscale: possibly impaired; and C11 on each

subscale: probably impaired [31].

Sleep measures

Excessive daytime somnolence (EDS) was evaluated with

the Epworth 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. Con-

sistent 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 C5 indicates a poor sleeper.

Fatigue

Fatigue was assessed with the 20-item self-report multidi-

mensional fatigue inventory (MFI) [34], which measures

five dimensions of fatigue: general fatigue, physical fati-

gue, reduced activity, reduced motivation, and mental

fatigue. Each subscale contains four items, which are

scored on a five-point Likert-scale. The negative formu-

lated 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 C13 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 C13 for defining severe

fatigue in chronic fatigue syndrome [36].

Statistical analysis

Statistical analyses were performed using the PASW SPSS

version 18.0 statistical software for Windows (SPSS Inc,

Chicago, IL, USA). Patients were divided into two groups.

The group with ‘‘primary fatigue’’ was characterized by the

absence of depression (BDI-II B 13), anxiety (HADS-

A \ 11) and EDS (ESS B 10). The group with ‘‘secondary

fatigue’’ was characterized by the presence of depression

(BDI [ 13), anxiety (HADS-A C 11) or EDS (ESS [ 10).

First, we described the demographic and clinical charac-

teristics of our studied groups. Significant differences

between the group characteristics were counted by inde-

pendent 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.

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’’

1556 J Neurol (2013) 260:1554–1561
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group) and 63 remained in the group with no mood dis-

order and EDS (‘‘primary fatigue’’ group). The two fatigue

groups did not differ significantly in age, gender distribu-

tion, education level, PD subtype or treatment. The sec-

ondary fatigue group had longer disease duration (7.5 vs.

6 years), a higher HY stage (2.6 vs. 2.1), higher scores in

all UPDRS subscales, higher fatigue scores, and a higher

prevalence of fatigue in all MFI domains. Fatigue associ-

ated 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 1.

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.

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

(B10 pts) 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 2.

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 pri-

mary 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 phys-

ical 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 associ-

ated 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 preva-

lence 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 preva-

lence 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 signif-

icantly 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. Pre-

vious 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 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 impor-

tant 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,
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Table 1 Baseline

characteristics of the study

population (N = 165)

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

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 40 (39 %) 29 (46 %) p = ns

Middle 42 (41 %) 23 (37 %)

High 20 (20 %) 11 (17 %)

Hoehn and Yahr stage 2.6 ± 0.9 2.1 ± 0.8 p = 0.002

H&Y B 2 44 (43 %) 46 (73 %)

H&Y [ 2 58 (57 %) 17 (27 %)

UPDRS_I 2.0 ± 2.1 0.6 ± 1.1 p < 0.001

UPDRS_II 14.9 ± 7.7 8.1 ± 5.5 p < 0.001

UPDRS_III 33.2 ± 13.7 25.1 ± 12.0 p < 0.001

Motor fluctuations 58 (57 %) 26 (41 %) p < 0.05

PD subtype

Tremor dominant 21 (20 %) 17 (27 %) p = ns

Akinetic-rigid 82 (80 %) 46 (73 %)

Postural instability

([2 steps on pull test)

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

BDI 21.2 ± 9.0 8.4 ± 3.5 p < 0.001

[13 pts 94 (91 %) 0

HADS depression 8.0 ± 3.4 3.9 ± 2.5 p < 0.001

C11 pts 26 (26 %) 0

HADS anxiety 8.2 ± 4.0 4.1 ± 2.9 p < 0.001

C11 pts 28 (28 %) 0

ESS 8.4 ± 4.7 5.1 ± 2.6 p < 0.001

[10 pts 38 (37 %) 0

PSQI 8.9 ± 4.1 6.0 ± 3.4 p < 0.001

C5 pts 86 (84 %) 40 (64 %)

MFI general fatigue 15.2 ± 3.0 11.4 ± 3.6

C13 pts 83 (81 %) 20 (32 %) p < 0.001

MFI physical fatigue 15.0 ± 3.4 11.6 ± 3.6

C13 pts 77 (75 %) 25 (40 %) p < 0.001

MFI reduced activity 13.4 ± 3.5 10.6 ± 4.1

C13 57 (55 %) 18 (29 %) p < 0.001

MFI reduced motivation 10.7 ± 3.4 8.3 ± 3.1

C13 30 (29 %) 7 (11 %) p < 0.001

MFI mental fatigue 11.7 ± 3.6 8.6 ± 3.0

C13 37 (36 %) 4 (7 %) p < 0.001

LEDD (mg/day) 569 (0–2972) 468 (0–1,525) 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
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a correlation of fatigue with increased scores of HADS-D

in the normal range were also found. A study of fatigue in

levodopa-naı̈ve 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]-b-

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. [20] 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. 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-con-

trolled trial of 36 non-depressed PD patients with methyl-

phenidate 10 mg 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 cardiovas-

cular problems, is relatively contraindicated.

Strengths and limitations

To the best of our knowledge, this is the first study which

evaluated clinical determinants of primary and secondary

fatigue domains in PD patients separately. Using a multi-

dimensional 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 eval-

uated 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

Table 2 Determinants associated with the MFI fatigue domains in the divided PD sample

MFI

Secondary fatigue group Primary fatigue group

GenF PhyF RedA RedM MentF GenF PhyF RedA RedM MentF

Age 0.14 0.15 0.16 0.34*** 0.29** -0.25 -0.18 -0.03 0.11 -0.01

Male gender 0.00 0.00 0.25* 0.09 0.22* -0.05 -0.21 -0.02 0.08 -0.01

Higher education level -0.04 -0.09 -0.11 -0.13 -0.16 0.02 -0.01 0.02 -0.18 -0.10

Disease duration -0.20 0.05 0.08 -0.05 0.04 -0.00 0.10 0.15 0.00 -0.03

UPDRS III 0.28* 0.25* 0.28** 0.19* 0.05 0.20 0.13 0.12 0.03 -0.03

LEDD (mg/day) 0.04 0.06 0.09 -0.17 -0.10 -0.20 -0.03 -0.07 -0.02 -0.13

ESS 0.12 0.04 0.09 0.03 0.07 0.22 0.11 -0.23 -0.18 -0.05

PSQI 0.20 0.08 0.08 0.15 0.10 0.13 0.14 0.10 0.12 0.22

BDI 0.04 -0.01 0.08 0.13 0.19 0.07 0.09 0.32* 0.12 0.39*

HADS-A 0.00 0.04 -0.00 0.22* 0.20 0.23 -0.00 0.03 -0.06 -0.07

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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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.

Acknowledgments This work was supported by the Slovak

Research and Development Agency under contract no. APVV-20-

038305 (20 %) and APVV-0220-10 (60 %). Furthermore, this work

was partially supported by the Agency of the Slovak Ministry of the

Education, Science, Research and Sport of the Slovak Republic for

the Structural Funds of the EU under project no. ITMS: 26220120058

(20 %).

Conflicts of interest The authors declare that they have no conflict

of interest.

Ethical standard This study was performed in accordance with the

ethical standards laid down in the 1964 Declaration of Helsinki.

References

1. Friedman JH, Abrantes A, Sweet LH (2011) Fatigue in Parkin-

son’s disease. Expert Opin Pharmacother 13:1999–2007

2. Barone P, Antonini A, Colosimo C et al (2009) The PRIAMO

study: a multicenter assessment of non-motor symptoms and their

impact on quality of life in Parkinson’s disease. Mov Disord

24:1641–1649

3. Havlikova E, Rosenberger J, Nagyova J, Middel B, Dubayova T,

Gdovinova Z, van Dijk JP, Groothoff JW (2008) Impact of

fatigue on quality of life in patients with Parkinson’s disease. Eur

J Neurol 15:475–480

4. Gomez-Esteban JC, Tijero B, Somme J, Ciordia R, Berganzo K,

Roucu I, Bustos JL, Valle MA, Lezcano E, Zarranz JJ (2011)

Impact of psychiatric symptoms and sleep disorders on the

quality of life of patients with Parkinson’s disease. J Neurol

258:494–499

5. Friedman JH, Friedman H (1993) Fatigue in Parkinson’s disease.

Neurology 43:2016–2018

6. Trail M, Peterson NJ, Nelson N, Lai EC (2012) An exploratory

study of activity in veterans with Parkinson’s disease. J Neurol

259:1686–1693

7. Nisenzon AN, Robinson ME, Bowers D, Banou E, Malaty I,

Okun MS (2011) Measurement of patient-centered outcomes in

Parkinson’s disease: what do patients really want from their

treatment? Parkinsonism Relat Disord 2:89–94

8. van Hilten JJ, Weggeman M, van der Velde EA, Kerkhof GA,

van Dijk JG, Roos RA (1993) Sleep, excessive daytime sleepi-

ness and fatigue in Parkinson’s disease. J Neural Transm Park Dis

Dement Sect 5:235–244

9. Shulman LM, Taback R, Rabinstein AA, Weiner WJ (2002)

Nonrecognition of depression and other non-motor symptoms in

Parkinson’s disease. Parkinsonism Relat Disord 8:193–197

10. Brown RG, Dittner A, Findley L, Wessely SC (2005) The Par-

kinson fatigue scale. Parkinsonism Relat Disord 11:49–55

11. Havlikova E, Rosenberger J, Nagyova I, Middel B, Dubayova T,

Gdovinova Z, Groothoff JW, van Dijk JP (2008) Clinical and

psychosocial factors associated with fatigue in patients with

Parkinson’s disease. Parkinsonism Relat Disord 14:187–192

12. Hagell P, Brundin L (2009) Towards an understanding of fatigue

in Parkinson disease. J Neurol Neurosurg Psychiatry 80:489–492

13. Karlsen K, Larsen JP, Tandberg E, Jorgensen K (1999) Fatigue in

patients with Parkinson’s disease. Mov Disord 14:237–241

14. Lou JS, Kearns G, Oken B, Sexton G, Nutt J (2001) Exacerbated

physical fatigue and mental fatigue in Parkinson’s disease. Mov

Disord 16:190–196

15. Schifitto G, Friedman JH, Oakes D, Schulman L, Comella CL,

Marek K, Fahn S (2008) Fatigue in levodopa-naive subjects with

Parkinson disease. Neurology 71:481–485

16. Alves G, Wentzel-Larsen T, Larsen JP (2004) Is fatigue an

independent and persistent symptom in patients with Parkinson’s

disease? Neurology 63:1908–1911

17. Valko PO, Waldvogel D, Weller M, Bassetti CL, Held U,

Baumann CR (2010) Fatigue and excessive daytime sleepiness in

idiopathic Parkinson’s disease differently correlate with motor

symptoms, depression and dopaminergic treatment. Eur J Neurol

17:1428–1436

18. PVA (1998) Fatigue and multiple sclerosis: evidence-based

management strategies for fatigue in multiple sclerosis. Paralyzed

Veterans Association of America, Washington, DC

19. Friedman JH, Brown RG, Comella C et al (2007) Fatigue in

Parkinson’s disease: a review. Mov Disord 22:297–308

20. Pavese N, Metta V, Bose SK, Chaudhuri KR, Brooks DJ (2010)

Fatigue in Parkinson’s disease is linked to striatal and limbic

serotonergic dysfunction. Brain 133:3434–3443

21. Hughes AJ, Daniel SE, Kilford L, Lees AJ (1992) Accuracy of

clinical diagnosis of idiopathic Parkinson’s disease: a clinico-

pathological study of 100 cases. J Neurol Neurosurg Psychiatry

55:181–184

22. Folstein MF, Folstein SE, McHugh PR (1975) Mini-mental state:

a practical method for grading the cognitive state of patients for

the clinician. J Psychiatr Res 12:189–198

23. Friedman JH, Alves G, Hagell P et al (2010) Fatigue rating scales

critique and recommendations by the movement disorders society

task force on rating scales for Parkinson’s disease. Mov Disord

7:805–822

1560 J Neurol (2013) 260:1554–1561

123



24. Schrag A, Barone P, Brown RG et al (2007) Depression rating

scales in Parkinson’s disease: critique and recommendations.

Mov Disord 8:1077–1092

25. Leentjens AFG, Dujardin K, Marsh L et al (2008) Anxiety rating

scales in Parkinson’s disease: critique and recommendations.

Mov Disord 14:2015–2025

26. Hoegl B, Arnulf I, Comella C et al (2010) Scales to assess sleep

impairment in Parkinson’s disease: critique and recommenda-

tions. Mov Disord 16:2704–2716

27. Fahn S, Elton RL, Members of the UPDRS Development Com-

mittee (1987) Unified Parkinson’s disease rating scale. In: Fahn

S, Marsden CD, Calne DB, Lieberman A (eds) Recent develop-

ments in Parkinson’s disease, vol 2. MacMillan Healthcare

Information, Florham Park, pp 153–163

28. Hoehn MM, Yahr MD (1967) Parkinsonism onset progression

and mortality. Neurology 17:427–442

29. Tomlinson CL, Stowe R, Patel S, Rick C, Gray R, Clarke CE

(2010) Systematic review of levodopa dose equivalency reporting

in Parkinson’s disease. Mov Disord 25:2649–2653

30. Beck AT, Steer RA, Ball R, Ranieri W (1996) Comparison of

Beck Depression Inventories -IA and -II in psychiatric outpa-

tients. J Pers Assess 3:588–597

31. Zigmond AS, Snaith RP (1983) The hospital anxiety and

depression scale. Acta Psychiatr Scand 67:361–370

32. Johns MW (1991) A new method for measuring daytime sleep-

iness: the Epworth sleepiness scale. Sleep 14:540–545

33. Buysse DJ, Reynolds CF 3rd, Monk TH, Berman SR, Kupfer DJ

(1989) The Pittsburgh sleep quality index: a new instrument for

psychiatric practice and research. Psychiatry Res 28:193–213

34. Smets EMA, Grassen B, Bonke B, De Haes JCJM (1995) The

multidimensional fatigue inventory (MFI) psychometric qualities

of an instrument to assess fatigue. J Psychosom Res 39:315–325

35. Elbers RG, van Wegen EEH, Verhoef J, Kwakkel G (2012)

Reliability and structural validity of the multidimensional fatigue

inventory (MFI) in patients with idiopathic Parkinson’s disease.

Parkinsonism Relat Disord 18:532–536

36. Reeves WC, Wagner D, Nisenbaum R et al (2005) Chronic

fatigue syndrome—a clinically empirical approach to its defini-

tion and study. BMC Med 3:19

37. Avlund K (2010) Fatigue in older adults: an early indicator of the

aging process? Aging Clin Exp Res 2:100–115

38. Herlofson K, Ongre SO, Enger LK, Tysnes OB, Larsen JP (2012)

Fatigue in early Parkinson’s disease. Minor inconvenience or

major distress? Eur J Neurol 19:963–968

39. Martinez-Martin P, Pecurariu CF, Odin P, van Hilten JJ, Antonini

A, Rojo-Abuin JM, Borges V, Trenkwalder C, Aarsland D,

Brooks J, Chaudhuri KR (2012) Gender-related differences in the

burden of non-motor symptoms in Parkinson’s disease. J Neurol

259:1639–1647

40. Abe K, Takanashi M, Yanagihara T, Sakoda S (2001) Pergolide

mesilate may improve fatigue in patients with Parkinson’s dis-

ease. Behav Neurol 13:117–121

41. Lou JS, Kearns G, Benice T, Oken B, Sexton G, Nutt J (2003)

Levodopa improves physical fatigue in Parkinson’s disease: a

double-blind, placebo-controlled, crossover study. Mov Disord

18:1108–1114

42. Hauser RA, Nausieda PA, Surmann E, Moran K, Barone P (2012)

Rotigotine transdermal patch improved neuropsychiatric features

(apathy, anhedonia, anxiety, and depression) and fatigue in

patients with Parkinson’s disease: Post hoc analysis of five dou-

ble-blind placebo-controlled studies. Mov Disord 27(sup-

pl.1):S271–S272

43. Martinez-Martin P, Catalan MJ, Benito-Leon J et al (2006)

Impact of fatigue in Parkinson’s disease: the Fatigue Impact

Scale for Daily Use (D-FIS). Qual Life Res 15:597–606

44. Mendonca D, Menezes K, Jog MS (2007) Methylphenidate

improves fatigue scores in Parkinson’s disease: a randomized

controlled trial. Mov Disord 22:2070–2076

45. Zesiewicz TA, Sullivan KL, Arnulf I et al (2010) Practice

Parameter: treatment of non-motor symptoms of Parkinson dis-

ease: report of the Quality Standards Subcommittee of the

American Academy of Neurology. Neurology 74:924–931

J Neurol (2013) 260:1554–1561 1561

123


	Clinical determinants of primary and secondary fatigue in patients with Parkinson’s disease
	Abstract
	Introduction
	Methods
	Patients
	Data collection
	Measures
	Sociodemographic data, disease duration and medication
	Disease severity
	Anxiety and depression
	Sleep measures
	Fatigue

	Statistical analysis

	Results
	Determinants of fatigue in the secondary fatigue group
	Determinants of fatigue in the primary fatigue group

	Discussion
	Strengths and limitations
	Implications for future studies and clinical practice
	Acknowledgments
	References


