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Abstract
Pain is common in atypical parkinsonism such as multiple system atrophy (MSA), progressive supranuclear palsy (PSP), 
corticobasal degeneration (CBD) and dementia with Lewy bodies (LBD). In this study, a systematic review and meta-analysis 
was conducted and peer-reviewed literature was searched to determine the prevalence and types of pain in four atypical 
parkinsonism syndromes: MSA, PSP, CBD and LBD. The results show that pain was prevalent mainly in MSA patients in 
comparison to PSP and CBD patients. Pain was reported at an early stage and was found in females, with limb pain being the 
most common, followed by neck and back pain. In comparison to PSP, pain locations were similar to MSA patients. CBD 
patients experienced pain the least in comparison to MSA, PSP and LBD patients.

Keywords Pain · Atypical parkinsonism · Multiple system atrophy · Progressive supranuclear palsy · Corticobasal 
degeneration · Dementia with Lewy bodies

Introduction

Pain is a common non-motor symptom present in PD and 
in atypical parkinsonism [1–3]. However, no systematic 
studies summarizing the published data on pain in atypical 

parkinsonism have been performed. In PD, pain is often 
related to the illness itself or wearing off of a dopaminer-
gic medication [4]. Chronic pain is reported by more than 
two-thirds of PD patients; yet it is still unclear whether 
the characteristics of pain in atypical parkinsonism such 
as progressive supranucealr palsy, multiple system atro-
phy and corticobasal degeneration are the same as idi-
opathic PD [5]. Although many non-motor symptoms 
occurring in PD are also present in atypical parkinson-
ism, there are some differences in frequency, intensity 
and response to treatment in idiopathic PD and atypical 
parkinsonism. Atypical parkinsonism is a group of spo-
radic, neurodegenerative diseases of the central nervous 
system, less common and usually more severe than PD 
[2]. The most common forms are multiple system atrophy 
(MSA), progressive supranuclear palsy (PSP), corticoba-
sal degeneration (CBD) and dementia with Lewy bodies 
(LBD). This meta-analysis will focus on evaluating the 
prevalence of pain in atypical parkinsonism and explore 
differences in characteristics of pain as well as its various 
causes. We performed analysis of peer reviewed literature 
to study the prevalence and types of pain in atypical par-
kinsonism such as MSA, PSP, CBD and LBD, the impact 
and significance of pain on quality of life of the atypi-
cal parkinsonism patient and the challenges inherent in 
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the diagnosis and management of pain in these patients. 
The findings of articles indexed in the literature database 
were compared to the assessed symptoms reported by 
large cohorts of atypical parkinsonism patients [6]. These 
articles all reported the incidence, nature and quality of 
pain in these patients and described the effects of pain on 
quality of life and generally were cross-sectional, retro-
spective or case–control studies. Patients who reported 
pain were more likely to report associated depression and 
a decreased quality of life [6]. Many atypical parkinson-
ism patients also reported poor management of pain and 
lower analgesic use than expected [6]. We discuss some 
approaches towards the management of pain in atypical 
parkinsonism which hopefully would improve the patient’s 
quality of life.

Methods

Search strategy

A systematic review of the research-based literature was 
performed within MEDLINE, PsycINFO, Embase and 
CINAHL from inception of the databases to October 
20, 2016. The article search was conducted with one or 
more of the following key terms: pain, prevalence, atypi-
cal parkinsonism, CBD, corticobasal degeneration, MSA, 
multiple system atrophy, MSA-P, parkinsonian, PSP, pro-
gressive supranuclear palsy, DLB, LBD, DLBD, dementia 
with Lewy bodies, and Lewy body dementia. Published or 
unpublished articles, articles in press, and conference pro-
ceedings available in English had their title and abstracts 
screened.

Quality assessment

The quality of the studies was assessed using the modified 
Quality Assessment of Diagnostic Accuracy Studies (QUA-
DAS), (Table 1). The modified QUADAS was modified by 
LeBoeuf-Yde and co-workers, and was previously used to 
determine the prevalence of pain in PD [7, 8]. The modified 
QUADAS is a criterion by which the reliability of the preva-
lence retrieved from studies is evaluated. The score ranges 
from a minimum of 0 points to a maximum of 19 points, 
with the cut-off for methodological acceptability being set 
to greater than 13 points, which is 75% of the total amount 
of points achieved. All of the articles undergoing modified 
QUADAS evaluation were independently reviewed by two 
researchers (A.R.Q and O.S) for eligibility, and when there 

was a difference in opinion for scoring, a consensus was 
achieved after discussion.

Data extraction

The extracted data from eligible studies included first 
author name, publication year, country, ethnicity, study 
design, type of atypical parkinsonism, pain prevalence, 
assessment tool for pain prevalence, age, gender, disease 
duration, ethnicity, study design, and pain treatments. Pain 
descriptors were also extracted, and measurements of a 
pain descriptor from multiple studies for a particular form 
of atypical parkinsonism were combined together using 
weighted averages. If any of the aforementioned data was 
unclear or not reported, we attempted to contact the study 
authors to retrieve this information.

Statistical analyses

Agreement for reviewers’ assessment for eligible studies 
was calculated using Cohen’s kappa coefficient. An ade-
quate kappa value was considered to be 0.65 or higher [20]. 
The intraclass correlation coefficient (ICC) was used to 
calculate the agreement for assessments of risk of bias. A 
random-effects analysis of proportion was conducted across 
the four atypical parkinsonism groups (MSA, PSP, CBD 
and LBD) for pain prevalence. Pooled effect sizes were 
retrieved for group estimates of pain prevalence for MSA, 
PSP, CBD and LBD, as well as an overall estimate. For 
MSA, we pre-specified an a priori hypothesis to account 
for potential heterogeneity, which was ethnicity (Caucasian 
or White versus Asian). A second random-effects analysis 
of proportion was conducted to compare the pain preva-
lence in the parkinsonian subtype of MSA (MSA-P) to the 
cerebellar subtype of MSA (MSA-C) in eligible studies 
that had assessed MSA-P patients and MSA-C patients. All 
random-effects analyses underwent the χ2 test for hetero-
geneity quantified by the I2 statistic. I2 values describe het-
erogeneity based on the range of values, in accordance to 
the Cochrane handbook as follows: unimportant (0–30%), 
moderate (30–60%), substantial (50–90%), and consider-
able (75–100%) [21]. Publication bias was examined using 
Egger’s test. For analysis with at least ten studies a funnel 
plot was also used to assess publication bias. Statistical 
analysis was conducted using ProMeta (version 3.0, Inter-
novi, Cesena, Italy). All tests of significance were two-
tailed and used p = 0.05 as the cut-off for being considered 
significant.
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Results

Eligible and included studies

After removing the duplicates (n = 125), the remaining 
articles (n = 1350) had their titles and abstracts read, and 
studies reporting any form of pain or condition involving 
pain in atypical parkinsonism were subsequently read in 
full. All articles with a potential reference to the preva-
lence of pain (n = 122) were assessed for eligibility. After 
reading these articles, 100 articles were excluded due to 
the following reasons: there was no reference to the actual 
prevalence of pain (n = 56), the article was actually a lit-
erature review or a protocol (n = 22), the atypical parkin-
sonism groups of interest (MSA, PSP, LBD or CBD) were 
not studied (n = 17), or the article was a case-report or a 
non-original publication (n = 5). The remaining 22 studies 
were included in the qualitative synthesis. No additional 
articles in press, unpublished articles or conference pro-
ceedings were identified. The procedure is summarized in 
a Preferred Reporting Items for Systematic Reviews and 
Meta Analyses (PRISMA) flow chart (Fig. 1). Agreement 
between the raters for study eligibility based on modified 
QUADAS scaled scoring was very high (kappa = 0.786, 
p < 0.0001), with strong reliability (ICC = 0.861, 95% CI 
0.744–0.927; p < 0.0001).

Study characteristics

Of the 22 studies included in the qualitative synthesis, 13 
met the cut-off criteria of 14 points on the QUADAS (59%), 
(Supplementary Table 1). From the 13 studies, a total of 24 
datasets were obtained based on 3 for CBD (n = 55), 3 for 
LBD (n = 95), 10 for MSA (n = 599) and 8 for PSP (n = 242). 
All patients were diagnosed according to consensus criteria 
[22–24]. Five studies were longitudinal observational stud-
ies (38%), while the remaining eight studies were cross-
sectional studies (62%). The mean age was 64.7 ± 3.27 years 
for MSA, 69.6 ± 2.00 years for PSP, 67.0 ± 5.20 years for 
CBD, and 71.3 ± 2.31 years for LBD. The mean percentage 
of males was 55% for MSA, 54% in PSP, 51% in CBD and 
75% in LBD. The mean disease duration was 4.92 ± 1.36 
years for MSA, 4.09 ± 0.871 years for PSP, 4.13 ± 1.70 
years for CBD, and 3.85 ± 0.495 years for LBD. Pain was 
reported in four studies using the EuroQol-5D (EQ-5D), in 
one study using the Movement Disorders Society-Unified 
Parkinson’s Disease Rating Scale (MDS-UPDRS), in one 
study using the Non-Motor Symptoms Scale (NMSS), in 
five studies using a categorical pain scale, and in two studies 
using direct observation of symptoms by the clinician. The 
ethnicity of patients was 100% Caucasian or White in all 

studied types of atypical parkinsonism except MSA, which 
had 87% Caucasian or White (n = 523 out of 599) and 8% 
Asian (n = 76 out of 599), (Supplementary Table 2).

Pain descriptors

Six out of the 13 eligible studies reported pain descriptors 
for patients with atypical parkinsonism. Pain types reported 
by MSA patients were musculoskeletal 59.5% [9, 18]; neu-
ropathic 8.6% [14, 18]; central 28% [18]; radicular 0% [18]; 
and arthritic [18]. Types of pain reported by PSP patients 
were neuropathic 7.6% [14, 18]; musculoskeletal 51.4% [6, 
18]; central 14% [18] and arthritic 14% [18]. Pain descrip-
tors reported by CBD patients were dystonic 14% [13]; 
central 13% [18]; and musculoskeletal 13% [18]. Patients 
with LBD reported multilocalized pain with GI symptoms 
37% [17] as well as musculoskeletal pain (Supplementary 
Table 2) [18].

Pain treatments

Two out of the 13 eligible studies reported pain treatments 
used by patients with atypical parkinsonism. One study 
reported 19% of MSA patients and 6% of PSP patients tak-
ing treatments for neuropathic pain [14]. The other study 
grouped all four groups of atypical parkinsonism together 
and reported usage of paracetamol in 47%, NSAID in 26%, 
pregabalin in 23%, tramadol hydrochloride in 9%, oxyco-
done in 3%, cannabis in 25%, and amitriptyline in 4% [18]. 
Another study excluded PSP patients taking analgesics or 
other pain-related medications [6].

Pain prevalence in MSA, CBD, PSP and LBD

The random-effects analysis revealed that the pooled pain 
prevalence was 25% for CBD (p = 0.022), 38% for LBD 
(p = 0.022), 73% for MSA (p < 0.0001) and 52% for PSP 
(p > 0.05), (Fig. 1). The heterogeneity analysis revealed 
that heterogeneity was moderate for CBD (I2 = 44.56%, 
p = 0.165), unimportant for LBD (I2 = 0.00%, p = 0.490), 
substantial for MSA (I2 = 65.57%, p = 0.002) and moder-
ate for PSP (I2 = 47.94%, p = 0.062), (Fig. 2). Removing the 
pain prevalence data of an Asian sample from [15] resulted 
in nearly all heterogeneity being removed from MSA 
(I2 = 6.85%, p = 0.378). The pain prevalence of MSA exclud-
ing the [15] study was 75% (p < 0.0001). A fairly symmetric 
funnel plot resulted from the data (Fig. 3), with the Egger’s 
test being insignificant (p = 0.170).

Pain prevalence in MSA‑C and MSA‑P

The overall prevalence of pain in MSA-P was 63% 
(120/190) compared to 41% (67/164) in MSA-C. The 
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pooled OR was 2.11 (p = 0.038; 95% CI 1.04–4.28) with 
moderate heterogeneity (I2 = 45.12%, p = 0.141). Egger’s 
test for publication bias was insignificant (p = 0.683).

Discussion

This meta-analysis investigated the prevalence of pain in 
atypical parkinsonism. Overall, we found a moderate het-
erogeneity between studies with the exception of LBD. 

Fig. 1  Preferred reporting items for system reviews and meta-analyses (PRISMA) flow chart
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The random-effects analysis revealed that the pooled pain 
prevalence was greatest for MSA and least for CBD which 
correlates to a moderate heterogeneity for CBD, unimpor-
tant for LBD, substantial for MSA and moderate for PSP 
(Fig. 2). Removing the pain prevalence data of an Asian 
sample, resulted in nearly all heterogeneity being removed 

from the MSA category [15]. Another key finding was that 
the overall prevalence of pain was quite greater in MSA-P 
patients compared to MSA-C patients. The pooled OR was 
of moderate heterogeneity compared to the four subgroup 
heterogeneities for each of the types of atypical parkinson-
ism. Though there was large variety between the 14 studies 

Fig. 2  Forest plot for the pooled pain prevalence (event rate) in atypical parkinsonism

Fig. 3  Forest plot for the analysis of pooled pain prevalence (OR) in atypical parkinsonism
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in the meta-analysis, the subgroup analyses did lead to a 
reduction of heterogeneity as the calculated prevalence in 
individual subgroups was primarily in the moderate range. 
We did not find subgroup factors that could clearly explain 
the large variety in results between the studies. Examples 
of differences in study methods that may lead to clinical 
heterogeneity include differences in participant demo-
graphics, risk or severity of disease, the settings in which 
the research was conducted, the frequency and intensity of 
the intervention, and how outcomes were measured across 
studies. Other important factors to consider are age and 
disease duration. Several individual studies have shown 
that chronic pain in atypical parkinsonism increases with 
age and longer disease duration [2, 10, 13, 16, 25–27]. 
These factors used throughout the studies are influential 
towards the variety in our results for all the types of atypi-
cal parkinsonism.

Classification of pain in atypical parkinsonism

Pain is classified by the separation of tissue pain receptors 
from the nerves that transmit pain signals. Pain can be noci-
ceptive which relates to tissue damage implicating the pain 
receptors in the skin, bones or surrounding tissues; as neu-
ropathic, indicating pain arising in nerves; or as a mixed 
pain syndrome involving neuropathic pain. This includes 
persistent tremor, muscle rigidity, dystonia, musculoskeletal 
injury and inflammation. In comparison to our results, we 
also noticed various studies mentioning numerous patients 
experiencing some form of chronic pain at a specific loca-
tion, as pain is typically well localized to the affected body 
part and it may fluctuate with medication dosing [11, 13, 
16]. Pain caused by dystonia can be diagnosed when there 
is cramping or posturing of the painful body part [11]. In 
practical terms, it often proves helpful to conceptualize the 
experience of pain in parkinsonism as relating to one or 
more of the following five categories: pain from the muscles 
or skeleton, pain from nerves or spinal roots, pain related to 
sustained twisting or writhing, discomfort from akathisia 
and pain caused directly by changes in chemicals in the brain 
due to PD [16].

Pain differences in MSA‑P versus MSA‑C

Our main finding from our meta-analysis results was that 
pain in MSA was significantly more intense and prevalent 
compared to PSP (Fig. 2). Moreover, pain was more burden-
some in MSA-P than MSA-C [14]. The greater involvement 
of the basal ganglia in MSA-P compared to MSA-C could 
account for the observed difference in pain prevalence. Addi-
tionally, patients with MSA-P could have head drop which 
could cause musculoskeletal neck pain. MSA patients exhib-
ited reduced heat pain sensitivity and there was no significant 

difference in electrical pain sensitivity. Spinal nociception 
was detected between MSA-C and MSA-P patients. Patients 
also did not differ clinically regarding the prevalence and 
severity of chronic pain syndrome. In contrast to a recent 
study showing increased spinal nociception and increased 
spinal temporal summation but unaltered psychophysiologi-
cal pain ratings in MSA-P patients, the present data did not 
show any difference compared to controls concerning spi-
nal nociception at an early stage of the disease [16]. Inter-
estingly, we found a more pronounced impairment of the 
dimension ‘mobility’ in patients with predominant cerebel-
lar dysfunction MSA-C than in patients with parkinsonism 
of MSA-P type [19]. It has been previously suggested that 
the ‘off-drug’ state may increase pain sensitivity and differ-
ent types of pain in atypical parkinsonism. However, pain 
symptoms in MSA patients may result from other mecha-
nisms. It is conceivable that pain sensitivity, as well as the 
frequency of pain complaints, may increase over the years 
with disease progression in MSA [16]. In contrast, patients 
with progressive supranuclear palsy (PSP), exhibited a more 
pronounced spinal nociception and electrical pain sensitiv-
ity but a reduced heat sensitivity [6]. Thus, MSA and PSP 
patients may have some difficulties to determine heat pain 
threshold themselves, that increase or decrease stimulus 
intensity. MSA patients showed increased spinal nocicep-
tion rather than a reduced sensitivity [6]. A similar process 
is able to occur later in MSA, since MSA-P patients also 
showed increased spinal nociception at advanced stages 
[16]. Therefore, in MSA there is a difference only in the 
timing of the development of symptoms, but not in the final 
“pain pattern”.

Disease duration and target group

Disease duration and age were also different between the 
groups reflecting the age groups at which these conditions 
were present. However, these studies did not explicate the 
cause of this difference, so pain was more evident in patients 
with rigidity and/or akinesia [16]. There was no difference 
in the presence of clinical signs between the patients with or 
without pain; therefore, there was no relation between motor 
and sensory symptoms, despite the fact that patients with 
pain claimed to have greater difficulty in walking or getting 
dressed [14]. The most frequent manifestation reported was 
muscle-skeletal pain, with a daily frequency that could be 
improved with the use of medication; this manifestation was 
characterized as having a rheumatologic origin as pain was 
not related to the period of effect of the antiparkinsonian 
medication [14]. Majority of the studies reviewed did not 
vary in results with reference to sex or geographic distri-
bution. However, pain, fatigue, and psychiatric complaints 
were more commonly reported in women. Pain associ-
ated with dystonia seen in CBD patients may be related to 
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involuntary muscular contraction and may be best managed 
with botulinum toxin whereas neuropathic pain may be 
related to a central dopaminergic deficit. Response to dopa-
mine replacement therapy (e.g., levodopa or dopamine ago-
nists) in MSA and PSP has been shown to be limited [14]. 
Therefore, knowing characteristics of the pain is important 
when considering therapy initiation.

Limitations in the study

A limitation to consider is that the design of the included 
studies were predominantly cross-sectional, retrospective 
and case-control, with few being prospective. Also, there 
was no controlling for pre-existing musculoskeletal issues 
causing unrelated pain. The lack of data for all ethnicities 
was missing as studies had predominantly patients of Cau-
casian or Asian descent. The location of the study varied 
throughout and the Caucasian effect on the pain prevalence 
was predominant in all studied types of atypical parkin-
sonism. There was also a lack of correlation with dose of 
levodopa. Furthermore, motor disability was not evenly 
matched between the four groups; as atypical parkinsonian 
syndromes are more aggressive conferring higher motor 
scores. However, pain intensity in PSP and MSA was either 
less or matching pain intensity despite higher motor disabil-
ity. Therefore, the discrepancy in motor scores is unlikely 
to have contributed to the difference in reported pain. Also, 
this study only looked at the neurodegenerative variants of 
atypical parkinsonism and did not address vascular or trau-
matic types.

Conclusion

Pain is an under-recognized and under-treated symptom 
in atypical parkinsonism patients. The main results of this 
study are summarized as follows: MSA had the highest pain 
prevalence amongst the four types of atypical parkinson-
ism, characterization of pain was mainly musculoskeletal 
throughout all types of atypical parkinsonism, while for 
CBD, patients experienced dystonic pain along with central 
pain and for LBD, multi-localized pain was seen. Moreo-
ver, pain was more prevalent in women compared to men. 
For patients experiencing pain, the disease onset was more 
common after 60 years of age and an average disease dura-
tion of 2–3 years from onset correlated with the previously 
published data on idiopathic PD [6, 13, 22, 24, 28].

The manifestation of pain occurs at a certain frequency 
in atypical parkinsonian patients who can show a significant 
improvement with the use of appropriate treatment. It is evi-
dent that pain in atypical parkinsonism is severe and affects 
the older age group. The treatment of chronic pain helps 

patients improve their performance of daily-life activities, as 
well as their quality of life. The pain threshold is lower in the 
later phases of the disease, when patients do not have a good 
response to levodopa and pain is more common and intense in 
MSA than in PSP and CBD and LBD. The current treatment 
of the atypical parkinsonian syndromes is symptomatic and 
supportive. Despite decades of research, the exact cause and 
pathophysiology of pain in atypical parkinsonian disorders 
are still unknown and further research in this field is needed.

Author contributions AQR: Research project conception and organi-
zation. ARQ: Research project conception; statistical analysis design, 
execution, review and critique; manuscript-writing of the first draft. 
OS: Manuscript writing of the first draft; statistical analysis execution. 
ZS: Research project organization and execution. RR: Research project 
organization and execution.

Funding None of the authors received financial support for this 
manuscript.

Compliance with ethical standards 

Conflict of interest The study authors received no funding and report 
no conflicts of interest.

References

 1. Rana AQ, Ahmed US, Chaudry ZM, Vasan S (2005) Parkinson’s 
disease: a review of non-motor symptoms. Expert Rev Neurother 
15(5):549–562

 2. Colosimo C, Morgante L, Antonini A, Barone P, Avarello TP, 
Bottacchi E, Cannas A, Ceravolo MG, Ceravolo R, Cicarelli G, 
Gaglio RM (2010) Non-motor symptoms in atypical and second-
ary parkinsonism: the PRIAMO study. J Neurol 257(1):5

 3. Rana AQ, Qureshi AR, Rahman L, Jesudasan A, Hafez KK, Rana 
MA (2016) Association of restless legs syndrome, pain, and mood 
disorders in Parkinson’s disease. Int J Neurosci 126(2):116–120

 4. Rana AQ, Qureshi D, Sabeh W, Mosabbir A, Rahman E, Sar-
fraz Z, Rana R (2017) Pharmacological therapies for pain in 
Parkinson’s disease - a review paper. Expert Rev Neurother 
17(12):1209–1219

 5. Rana AQ, Kabir A, Jesudasan M, Siddiqui I, Khondker S (2013) 
Pain in Parkinson’s disease: analysis and literature review. Clin 
Neurol Neurosurg 115(11):2313–2317

 6. Stamelou M, Dohmann H, Brebermann J, Boura E, Oertel WH, 
Höglinger G, Möller JC, Mylius V (2012) Clinical pain and 
experimental pain sensitivity in progressive supranuclear palsy. 
Parkinsonism Relat Disord 18(5):606–608

 7. Leboeuf-Yde C, Lauritsen JM (1995) The Prevalence of low back 
pain in the literature a structured review of 26 nordic studies from 
1954 to 1993. Spine 20(19):2112–2118

 8. Broen MP, Braaksma MM, Patijn J, Weber WE (2012) Preva-
lence of pain in Parkinson’s disease: a systematic review using 
the modified QUADAS tool. Mov Disord 27(4):480–484

 9. Sjostrom AC, Holmberg B, Strang P (2002) Parkinson-plus 
patients–an unknown group with severe symptoms. J Neurosci 
Nurs 34(6):314

 10. Schrag A, Geser F, Stampfer-Kountchev M, Seppi K, Sawires M, 
Köllensperger M, Scherfler C, Quinn N, Pellecchia MT, Barone 
P, Del Sorbo F (2006) Health-related quality of life in multiple 
system atrophy. Mov Disord 21(6):809–815



2102 Journal of Neurology (2019) 266:2093–2102

1 3

 11. Schrag A, Sheikh S, Quinn NP, Lees AJ, Selai C, Mathias C, Lit-
van I, Lang AE, Bower JH, Burn DJ, Low P (2010) A comparison 
of depression, anxiety, and health status in patients with progres-
sive supranuclear palsy and multiple system atrophy. Mov Disord 
25(8):1077–1081

 12. Higginson IJ, Gao W, Saleem TZ, Chaudhuri KR, Burman R, 
McCrone P, Leigh PN (2012) Symptoms and quality of life in 
late stage Parkinson syndromes: a longitudinal community study 
of predictive factors. PLoS One 7(11):e46327

 13. Rinne JO, Lee MS, Thompson PD, Marsden CD (1994) Cor-
ticobasal degeneration: a clinical study of 36 cases. Brain 
117(5):1183–1196

 14. Kass-Iliyya L, Kobylecki C, McDonald KR, Gerhard A, Silverd-
ale MA (2015) Pain in multiple system atrophy and progressive 
supranuclear palsy compared to Parkinson’s disease. Brain Behav 
5(5):e00320

 15. Zhang L, Cao B, Ou R, Wei QQ, Zhao B, Yang J, Wu Y, Shang 
H (2017) Non-motor symptoms and the quality of life in multiple 
system atrophy with different subtypes. Parkinsonism Related 
Disord 35:63–68

 16. Calvert M, Pall H, Hoppitt T, Eaton B, Savill E, Sackley C (2013) 
Health-related quality of life and supportive care in patients 
with rare long-term neurological conditions. Qual Life Res 
22(6):1231–1238

 17. Onofrj M, Bonanni L, Manzoli L, Thomas A (2010) Cohort study 
on somatoform disorders in Parkinson disease and dementia with 
Lewy bodies. Neurology 74(20):1598–1660

 18. Yust-Katz S, Hershkovitz R, Gurevich T, Djaldetti R (2017) 
Pain in extrapyramidal neurodegenerative diseases. Clin J Pain 
33(7):635–639

 19. Winter Y, Spottke AE, Stamelou M, Cabanel N, Eggert K, 
Höglinger GU, Sixel-Doering F, Herting B, Klockgether T, 

Reichmann H, Oertel WH (2011) Health-related quality of life 
in multiple system atrophy and progressive supranuclear palsy. 
Neurodegener Dis 8(6):438–446

 20. Landis JR, Koch GG (1977) The measurement of observer agree-
ment for categorical data. Biometrics 1:159–174

 21. Higgins JP, Green S (eds) (2011) Cochrane handbook for system-
atic reviews of interventions. Wiley, New York

 22. Litvan I, Agid Y, Calne D, Campbell G, Dubois B, Duvoisin RC, 
Goetz CG, Golbe LI, Grafman J, Growdon JH, Hallett M (1996) 
Clinical research criteria for the diagnosis of progressive supra-
nuclear palsy (Steele-Richardson-Olszewski syndrome) report of 
the NINDS-SPSP international workshop. Neurology 47(1):1–9

 23. Gilman S, Wenning GK, Low PA, Brooks DJ, Mathias CJ, Tro-
janowski JQ, Wood NW, Colosimo C, Dürr A, Fowler CJ, Kauf-
mann H (2008) Second consensus statement on the diagnosis of 
multiple system atrophy. Neurology 71(9):670–676

 24. Riley DE, Lang AE (2000) Clinical diagnostic criteria of cortico-
basal degeneration. Adv Neurol 82:1233–1245

 25. Schrag A, Selai C, Davis J, Lees AJ, Jahanshahi M, Quinn N 
(2003) Health-related quality of life in patients with progressive 
supranuclear palsy. Mov Disord 18(12):1464–1469

 26. Wenning GK, Litvan I, Jankovic J, Granata R, Mangone CA, 
McKee A, Poewe W, Jellinger K, Chaudhuri KR, D’olhaberriague 
L, Pearce RK (1998) Natural history and survival of 14 patients 
with corticobasal degeneration confirmed at postmortem examina-
tion. J Neurol Neurosurg Psychiatry 64(2):184–189

 27. Vanek Z, Jankovic J (2001) Dystonia in corticobasal degeneration. 
Mov Disord 16(2):252–257

 28. Kompoliti K, Goetz CG, Boeve BF, Maraganore DM, Ahlskog 
JE, Marsden CD, Bhatia KP, Greene PE, Przedborski S, Seal 
EC, Burns RS (1998) Clinical presentation and pharmacological 
therapy in corticobasal degeneration. Arch Neurol 55(7):957–961


	Prevalence of pain in atypical parkinsonism: a systematic review and meta-analysis
	Abstract
	Introduction
	Methods
	Search strategy
	Quality assessment
	Data extraction
	Statistical analyses

	Results
	Eligible and included studies
	Study characteristics
	Pain descriptors
	Pain treatments

	Pain prevalence in MSA, CBD, PSP and LBD
	Pain prevalence in MSA-C and MSA-P

	Discussion
	Classification of pain in atypical parkinsonism
	Pain differences in MSA-P versus MSA-C
	Disease duration and target group
	Limitations in the study

	Conclusion
	References


