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Abstract Beyond the cardinal motor symptoms, brady-

kinesia, rigidity, tremor and postural instability, defining

the diagnosis of Parkinson’s disease, there is a big spec-

trum of non-motor features that patients may suffer from

and that may reduce their quality of life. Non-motor

symptoms are not only frequent but also often under-

reported by patients and caregivers. As they are frequently

under-recognized by clinicians, they remain consequently

under-treated. This review wants to give a short overview

of the importance of non-motor symptoms on patients’

quality of life and helpful assessment tools that might

facilitate recognition of non-motor features during clinical

setting. Given the wide range of non-motor symptoms in

Parkinson’s disease, we concentrate on common issues

such as depression and sleep disorders like sleep-onset

insomnia or sleep maintenance insomnia and restless legs

syndrome. Thereby, we present some recent studies that

have investigated the efficacy of dopaminergic drugs,

especially dopamine agonists, revealing possible treatment

strategies and thus improving disease management.
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Introduction

Parkinson’s disease (PD) is a neurodegenerative disorder

accompanied by both motor and non-motor symptoms (NMS).

Non-motor features can be present at any stage and may

precede the onset of motor signs (Chaudhuri et al. 2005;

Chaudhuri and Naidu 2008). NMS comprise symptoms such as

hyposmia, autonomic dysfunction, gastrointestinal and sen-

sory problems, neuropsychiatric symptoms and sleep disorders

(Sommer et al. 2004; Haehner et al. 2007; Ziemssen and

Reichmann 2007; Chaudhuri and Schapira 2009). The

importance of NMS lies in the fact that they are not only

frequentbut also have a great impact on patients’ quality of life.

Beyond immobility or slowness, non-motor features account

for the most common complaints of PD patients (Lee et al.

2007). Beneath motor fluctuations in advance PD, the most

troublesome problems are ‘non-motor’-like mood changes,

drooling and sleep problems (Politis et al. 2010). From the

patients’ point of view not only the reduction of slowness or

walking difficulties, but also fatigue, contributes to a suc-

cessful treatment outcome (Nisenzon et al. 2011). Concerning

the frequency of NMS, the PRIAMO study revealed that about

98 % of patients suffer from NMS. Thereby symptoms like

apathy, fatigue, psychiatric issuesaswell as deficits in attention

and memory had the most negative impact on quality of life

(Barone et al. 2009). In line with that, several studies revealed

that psychosocial factors like depression accounted signifi-

cantly for quality of life (Global Parkinson’s Disease Survey

Steering Committee 2002; Schrag et al. 2000). Depending on

the study, the mean number of NMS lies between 7 and 12

(Chaudhuri et al. 2006; Martinez-Martin et al. 2007; Barone

et al. 2009). Unfortunately, if not specifically requested, NMS

are often under-reported and poorly recognized thus remaining

under-treated (Chaudhuri et al. 2010).

Recognition and assessment of NMS

Given the frequency as well as the impact of NMS on PD

patients’ quality of life and the consequent implications on
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therapeutic strategies, clinicians need to consider these

issues in their patient interviews. To date, there are some

helpful tools facilitating recognition and assessment of

NMS. For example, NMSQuest is an internationally used

and validated questionnaire enabling rapid screening of

possible non-motor features (Chaudhuri et al. 2006). As

sleep disturbances, among other NMS, have been reported

in 60–90 % and are unrecognized in over 40 % of patients

with PD, clinicians should actively and routinely inquire

about sleep patterns during consultation (Trenkwalder

1998; Korczyn 2006; Chaudhuri et al. 2010). The Parkin-

son Disease Sleep Scale (PDSS) and its revised version

PDSS-2 represent a useful instrument specifically devel-

oped to assess specific aspects of sleep disturbances and

their severity. Problems of sleep in PD consist of sleep

fragmentation with increased periods of wakefulness dur-

ing the night, nocturnal akinesia with or without morning

dystonia, rapid eye movement sleep behaviour disorder

(RBD), restless legs syndrome (RLS), hallucinations and

other neuropsychiatric symptoms, sleep apnea syndromes

and nocturia (Trenkwalder et al. 2011b; Fig. 1). The

revised PDSS-2 meets these nighttime features of PD

patients in large part, reflecting a greater spectrum of

nocturnal problems than the original PDSS. Further, the

PDSS-2 is easy to handle for patient or caregiver and

shows high validity and reliability (Trenkwalder et al.

2011b).

NMS—dopaminergic dysfunction and efficacy

of dopaminergic drugs

Dysfunction of dopaminergic pathways evidently contrib-

utes to a range of non-motor symptoms in PD thus high-

lighting the role of dopaminergic treatments to improve

certain aspects of NMS (Wolters and Braak 2006; Fig. 1).

To date, there are several clinical trials investigating the

efficacy of dopaminergic drugs on key NMS such as

depression, RLS and sleep disturbances.

Depression

Against the background of dopaminergic dysfunction

contributing to the pathophysiology of depression, several

studies highlighted the antidepressant role of dopamine

agonists both in major depression and depression in PD

(Rektorova et al. 2003; Lemke et al. 2006; Dunlop and

Nemeroff, 2007). Comparing pramipexole and pergolide in

PD patients with mild or moderate depression as add-on

therapy to levodopa, both substances showed significantly

reduced depression scores (Rektorova et al. 2003). Raising

the question whether the antidepressant benefit of pram-

ipexole only represented treatment-related motor

improvement, Barone et al. compared pramipexole with

sertraline, a conventional antidepressant, in PD patients

with depression. Depression scores decreased in both

treatment groups, but a significantly greater proportion of

patients recovered under pramipexole compared with ser-

traline (Barone et al. 2006). The antidepressant effects of

pramipexole have further been under-scored in a placebo-

controlled trial. Beck depression inventory (BDI) score as

primary and UPDRS motor score as secondary endpoint

significantly decreased in the pramipexole group. Thereby,

the direct effect of pramipexole on depressive symptoms

accounted for 80 % of total treatment effect thus indicating

a ‘true’ antidepressant effect (Barone et al. 2010). Ropin-

irole, another dopamine agonist, may as well have a mood-

regulating action. The EASE-PD study assessed the anti-

parkinsonian efficacy of prolonged release ropinirole in

advanced cases of PD as adjunct therapy to levodopa.

Compared with placebo, ropinirole showed significant

changes in BDI suggesting an antidepressant action. Nev-

ertheless, confounding effects of motor improvement need

to be considered (Pahwa et al. 2007).

Fig. 1 Different aspects of

sleep disturbances in PD

outlined in the PDSS-2 and their

response to dopaminergic

treatment (modified from

Chaudhuri and Schapira 2009;

Trenkwalder et al. 2011b). PLM
periodic limb movements
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Sleep disorders

With dopamine playing a complex role in the sleep-wake

cycle, some sleep disturbances in PD might be dopamine-

sensitive (Rye and Jankovic 2002). In PD, common sleep

problems are difficulties with falling asleep (sleep-onset

insomnia) and staying in sleep (sleep-maintenance insom-

nia), respectively. Sleep-maintenance insomnia is probably

associated with a range of problems such as nocturnal

akinesia and related motor and non-motor symptoms (e.g.

RLS, RBD, nocturia; Fig. 1) (Lees et al. 1988). There is

evidence that levodopa at bedtime and in a prolonged

release formulation, respectively, lead to an improvement

in sleep quality as well as nocturnal and morning motor

state (Leeman et al. 1987; Van den Kerchove et al. 1993;

Stocchi et al. 1998). The CLEOPATRA-PD study com-

pared the efficacy of oral pramipexole and transdermal

rotigotine in advanced-stage PD with placebo. Both

dopamine agonists showed similar and significant efficacy

in reduction of absolute off-time as primary outcome

measure and significant improvement in secondary efficacy

variables such as the PDSS (Poewe et al. 2007). Similar

results were reported in the EASE-PD study with 24-h

prolonged release ropinirole as adjunct therapy to levodopa

(Pahwa et al. 2007). Specifically focusing on nocturnal

disabilities and early morning akinesia in PD patients, the

recent RECOVER study investigated the effects of trans-

dermal rotigotine. In this multinational, double-blind trial,

287 PD patients were either randomized to receive placebo

(80 completed) or rotigotine (166 completed). Over

1–8 weeks rotigotine was titrated to an optimal dose and

maintained for a 4-week period. Concerning primary out-

come measures, rotigotine lead to significantly greater

improvements in UPDRS Part III scores in early morning

and PDSS-2 total scores. Trenkwalder et al. concluded that

24-h delivery of rotigotine lead to an improvement of sleep

maintenance insomnia by reducing nocturnal PD-specific

symptoms (Trenkwalder et al. 2011a). Another open-label

study, as well investigating the efficacy of transdermal

rotigotine, found an overall improvement in early morning

motor performance, nocturnal akinesia, dystonia, cramps,

nocturia and overall sleep quality (Giladi 2010). In con-

cordance with these findings, several open-label studies

suggested that long-acting dopaminergic agents ameliorate

sleep maintenance in PD patients, e.g. via long-acting ca-

bergoline or continuous jejunal levodopa (Romigi et al.

2006; Honig et al. 2009). Beneath the alleviating effect of

dopamine agonists on some sleep problems in PD, the

clinical practitioner always has to keep in mind increased

daytime sleepiness and sudden onset of sleep as possible

adverse events when using specific dopamine agonists such

as pramipexole or ropinirole (Frucht et al. 1999; Dhawan

et al. 2006; Gjerstad et al. 2006). In case of occurrence,

withdrawal or dose reduction of the dopaminergic agent

needs to be considered.

RBD is a parasomnia characterised by dream-enacting

behaviours related to vivid, usually frightening dreams and

loss of muscle atonia during REM sleep and may predate

the diagnosis of PD. Besides clonazepam as the drug of

choice for RBD (Aurora et al. 2010), melatonin has been

shown to be useful in a small, double-blind, placebo-con-

trolled trial (Kunz and Mahlberg 2010). Pramipexole may

also be considered although there is contradictory evidence

revealing either beneficial or lacking effect on RBD

(Fantini et al. 2003; Kumru et al. 2008). Concerning RLS,

the European RLS Study Group provides a comprehensive

therapeutic algorithm recommending levodopa, dopamine

agonists, gabapentin and other agents depending on the

clinical manifestation and aetiology (Garcia-Borreguero

et al. 2012).

Conclusion

NMS in PD are common and occur across all stages of the

disease. Though representing a key determinant of quality

of life, NMS are often under-reported by patients and

under-recognized by health practitioners consequently

remaining untreated. To overcome this dilemma, helpful

patient-centred questionnaires have been developed alle-

viating the recognition and assessment of NMS, e.g. the

Parkinson Disease Sleep Scale comprising a big spectrum

of nocturnal disturbances in PD. Against the background of

dopaminergic dysfunction accounting for a range NMS,

there is evidence of effective dopaminergic treatment.

Dopamine agonists improve several NMS e.g. reducing

sleep problems and thus potentially improving quality of

life.

Conflict of interest The authors declare that they have no conflict

of interest.

Open Access This article is distributed under the terms of the

Creative Commons Attribution License which permits any use, dis-

tribution, and reproduction in any medium, provided the original

author(s) and the source are credited.

References

Aurora RN, Zak RS, Maganti RK, Auerbach SH, Casey KR,

Chowdhuri S, Karippot A et al (2010) Best practice guide for

the treatment of REM sleep behavior disorder (RBD). J Clin

Sleep Med 6(1):85–95

Barone P, Scarzella L, Marconi R, Antonini A, Morgante L, Bracco F,

Zappia M, Musch B, Depression/Parkinson Italian Study Group

(2006) Pramipexole versus sertraline in the treatment of

depression in Parkinson’s disease: a national multicenter paral-

lel-group randomized study. J Neurol 253(5):601–607

Sleep and non-motor symptoms in Parkinson’s disease 567

123



Barone P, Antonini A, Colosimo C, Marconi R, Morgante L, Avarello

TP, Bottacchi E et al (2009) The PRIAMO study: a multicenter

assessment of nonmotor symptoms and their impact on quality of

life in Parkinson’s disease. Mov Disord 24(11):1641–1649

Barone P, Poewe W, Albrecht S, Debieuvre C, Massey D, Rascol O,

Tolosa E, Weintraub D (2010) Pramipexole for the treatment of

depressive symptoms in patients with parkinson’s disease: a

randomised, double-blind, placebo-controlled trial. Lancet Neu-

rol 9(6):573–580

Chaudhuri KR, Naidu Y (2008) Early Parkinson’s disease and non-

motor issues. J Neurol 255(Suppl 5):33–38

Chaudhuri KR, Schapira AH (2009) Non-motor symptoms of

Parkinson’s disease: dopaminergic pathophysiology and treat-

ment. Lancet Neurol 8(5):464–474

Chaudhuri KR, Yates L, Martinez-Martin P (2005) The non-motor

symptom complex of Parkinson’s disease: a comprehensive

assessment is essential. Curr Neurol Neurosci Rep 5(4):275–283

Chaudhuri KR, Martinez-Martin P, Schapira AH, Stocchi F, Sethi K,

Odin P, Brown RG et al (2006) International multicenter pilot

study of the first comprehensive self-completed nonmotor

symptoms questionnaire for Parkinson’s disease: the NMSQuest

study. Mov Disord 21(7):916–923

Chaudhuri KR, Prieto-Jurcynska C, Naidu Y, Mitra T, Frades-Payo B,

Tluk S, Ruessmann A et al (2010) The nondeclaration of

nonmotor symptoms of Parkinson’s disease to health care

professionals: an international study using the nonmotor symp-

toms questionnaire. Mov Disord 25(6):704–709

Dhawan V, Healy DG, Pal S, Chaudhuri KR (2006) Sleep-related

problems of Parkinson’s disease. Age Ageing 35(3):220–228

Dunlop BW, Nemeroff CB (2007) The role of dopamine in the

pathophysiology of depression. Arch Gen Psychiatry

64(3):327–337

Fantini ML, Gagnon JF, Filipini D, Montplaisir J (2003) The effects

of pramipexole in REM sleep behavior disorder. Neurology

61(10):1418–1420

Frucht S, Rogers JD, Greene PE, Gordon MF, Fahn S (1999) Falling

asleep at the wheel: motor vehicle mishaps in persons taking

pramipexole and ropinirole. Neurology 52(9):1908–1910

Garcia-Borreguero D, Ferini-Strambi L, Kohnen R, O’Keeffe S,

Trenkwalder C, Hogl B, Benes H et al (2012) European

guidelines on management of restless legs syndrome: report of

a joint task force by the European Federation of Neurological

Societies, the European Neurological Society and the European

Sleep Research Society. Eur J Neurol 19(11):1385–1396

Giladi N, Fichtner A, Poewe W, Boroojerdi B (2010) Rotigotine

transdermal system for control of early morning motor impair-

ment and sleep disturbances in patients with Parkinson’s disease.

J Neural Transm 117(12):1395–1399

Gjerstad MD, Alves G, Wentzel-Larsen T, Aarsland D, Larsen JP

(2006) Excessive daytime sleepiness in Parkinson disease: is it

the drugs or the disease? Neurology 67(5):853–858

Global Parkinson’s Disease Survey Steering Committee (2002)

Factors impacting on quality of life in Parkinson’s disease:

results from an international survey. Mov Disord 17(1):60–67

Haehner A, Hummel T, Hummel C, Sommer U, Junghanns S,

Reichmann H (2007) Olfactory loss may be a first sign of

idiopathic Parkinson’s disease. Mov Disord 22(6):839–842

Honig H, Antonini A, Martinez-Martin P, Forgacs I, Faye GC, Fox T,

Fox K et al (2009) Intrajejunal levodopa infusion in Parkinson’s

disease: a pilot multicenter study of effects on nonmotor

symptoms and quality of life. Mov Disord 24(10):1468–1474

Korczyn AD (2006) Management of sleep problems in Parkinson’s

disease. J Neurol Sci 248(1–2):163–166

Kumru H, Iranzo A, Carrasco E, Valldeoriola F, Marti MJ,

Santamaria J, Tolosa E (2008) Lack of effects of pramipexole

on REM sleep behavior disorder in Parkinson disease. Sleep

31(10):1418–1421

Kunz D, Mahlberg R (2010) A two-part, double-blind, placebo-

controlled trial of exogenous melatonin in REM sleep behaviour

disorder. J Sleep Res 19(4):591–596

Lee MA, Prentice WM, Hildreth AJ, Walker RW (2007) Measuring

symptom load in idiopathic Parkinson’s disease. Parkinsonism

Relat Disord 13(5):284–289

Leeman AL, O’Neill CJ, Nicholson PW, Deshmukh AA, Denham MJ,

Royston JP, Dobbs RJ, Dobbs SM (1987) Parkinson’s disease in

the elderly: response to and optimal spacing of night time dosing

with levodopa. Br J Clin Pharmacol 24(5):637–643

Lees AJ, Blackburn NA, Campbell VL (1988) The nighttime

problems of Parkinson’s disease. Clin Neuropharmacol

11(6):512–519

Lemke MR, Brecht HM, Koester J, Reichmann H (2006) Effects of

the dopamine agonist pramipexole on depression, anhedonia and

motor functioning in Parkinson’s disease. J Neurol Sci 248(1-

2):266–270

Martinez-Martin P, Schapira AH, Stocchi F, Sethi K, Odin P,

MacPhee G, Brown RG et al (2007) Prevalence of nonmotor

symptoms in Parkinson’s disease in an international setting;

study using nonmotor symptoms questionnaire in 545 patients.

Mov Disord 22(11):1623–1629

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 17(2):89–94

Pahwa R, Stacy MA, Factor SA, Lyons KE, Stocchi F, Hersh BP,

Elmer LW, Truong DD, Earl NL, EASE-PD Adjunct Study

Investigators (2007) Ropinirole 24-hour prolonged release:

randomized, controlled study in advanced Parkinson disease.

Neurology 68(14):1108–1115

Poewe WH, Rascol O, Quinn N, Tolosa E, Oertel WH, Martignoni E,

Rupp M, Boroojerdi B, SP 515 Investigators (2007) Efficacy of

pramipexole and transdermal rotigotine in advanced Parkinson’s

disease: a double-blind, double-dummy, randomised controlled

trial. Lancet Neurol 6(6):513–520

Politis M, Wu K, Molloy S, Bain PG, Chaudhuri KR, Piccini P (2010)

Parkinson’s disease symptoms: the patient’s perspective. Mov

Disord 25(11):1646–1651

Rektorova I, Rektor I, Bares M, Dostal V, Ehler E, Fanfrdlova Z,

Fiedler J et al (2003) Pramipexole and pergolide in the treatment

of depression in Parkinson’s disease: a national multicentre

prospective randomized study. Eur J Neurol 10(4):399–406

Romigi A, Stanzione P, Marciani MG, Izzi F, Placidi F, Cervellino A,

Giacomini P, Brusa L, Grossi K, Pierantozzi M (2006) Effect of

cabergoline added to levodopa treatment on sleep-wake cycle in

idiopathic Parkinson’s disease: an open label 24-hour polysom-

nographic study. J Neural Transm 113(12):1909–1913

Rye DB, Jankovic J (2002) Emerging views of dopamine in

modulating sleep/wake state from an unlikely source: PD.

Neurology 58(3):341–346

Schrag A, Jahanshahi M, Quinn N (2000) What contributes to quality

of life in patients with Parkinson’s disease? J Neurol Neurosurg

Psychiatry 69(3):308–312

Sommer U, Hummel T, Cormann K, Mueller A, Frasnelli J, Kropp J,

Reichmann H (2004) Detection of presymptomatic Parkinson’s

Disease: combining smell tests, transcranial sonography, and

SPECT. Mov Disord 19(10):1196–1202

Stocchi F, Barbato L, Nordera G, Berardelli A, Ruggieri S (1998)

Sleep disorders in Parkinson’s disease. J Neurol 245(Suppl

1):S15–S18

Trenkwalder C (1998) Sleep dysfunction in Parkinson’s disease. Clin

Neurosci 5(2):107–114

568 A. Maass, H. Reichmann

123



Trenkwalder C, Kies B, Rudzinska M, Fine J, Nikl J, Honczarenko K,

Dioszeghy P et al (2011a) Rotigotine effects on early morning

motor function and sleep in Parkinson’s disease: a double-blind,

randomized, placebo-controlled study (RECOVER). Mov Disord

26(1):90–99

Trenkwalder C, Kohnen R, Hogl B, Metta V, Sixel-Doring F,

Frauscher B, Hulsmann J, Martinez-Martin P, Chaudhuri KR

(2011b) Parkinson’s disease sleep scale–validation of the revised

version PDSS-2. Mov Disord 26(4):644–652

Van den Kerchove M, Jacquy J, Gonce M, De Deyn PP (1993)

Sustained-release levodopa in parkinsonian patients with noc-

turnal disabilities. Acta Neurol Belg 93(1):32–39

Wolters ECh, Braak H (2006) Parkinson’s disease: premotor clinico-

pathological correlations. J Neural Transm Suppl 70:309–319

Ziemssen T, Reichmann H (2007) Non-motor dysfunction in Parkin-

son’s disease. Parkinsonism Relat Disord 13(6):323–332

Sleep and non-motor symptoms in Parkinson’s disease 569

123


	Sleep and non-motor symptoms in Parkinson’s disease
	Abstract
	Introduction
	Recognition and assessment of NMS
	NMS---dopaminergic dysfunction and efficacy of dopaminergic drugs
	Depression
	Sleep disorders

	Conclusion
	Conflict of interest
	References


