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Abstract: This review focuses on the diagnosis and management of Parkinson-related pain 

which is one of the more frequently reported nonmotor symptoms in Parkinson’s disease (PD), 

which is the second most common neurodegenerative disease after Alzheimer’s disease. Pain is 

ranked high by patients as a troublesome symptom in all stages of the disease. In early-stage PD, 

pain is rated as the most bothersome symptom. Knowledge of the correct diagnosis of pain origin 

and possible methods of treatments for pain relief in PD is of great importance. The symptoms 

have a great negative impact on health-related quality of life. Separating PD-related pain from 

pain of other origins is an important challenge and can be characterized as “many syndromes 

under the same umbrella”. Among the different forms of PD-related pain, musculoskeletal pain 

is the most common form, accounting for 40%–90% of reported pain in PD patients. Augmen-

tation by pathophysiological pathways other than those secondary to rigidity, tremor, or any of 

the other motor manifestations of the disease seems most probable. In PD, the basal ganglia 

process somatosensory information differently, and increased subjective pain sensitivity with 

lower electrical and heat-pain thresholds has been reported in PD patients. The mechanism 

is assumed to be diminished activity of the descending inhibitory control system of the basal 

ganglia. PD pain, like many of the nonmotor symptoms, remains underdiagnosed and, thus, 

poorly managed. A systematic collection of patient descriptions of type, quality, and duration of 

pain is, therefore, of utmost importance. Recent studies have validated new and more specific 

and dedicated pain scales for PD-related symptoms. Symptomatic treatments based on clinical 

pain classification include not only pharmacological but also nonpharmacological methods and, 

to some degree, invasive approaches. In the clinic, pharmacological and nonpharmacological 

interventions can be effective to varying degrees – as single therapies or in combination – and 

should be employed, because no therapeutic strategies have been validated to date for managing 

PD pain. Multimodal approaches should always be considered, dopamine replacement therapies 

should be adjusted, and analgesics and/or antidepressants should be considered, including the 

use of different forms of complementary therapies.

Keywords: basal ganglia, complementary therapies, nonmotor symptoms, pain, Parkinson’s 

disease, quality of life

Background
James Parkinson described the phenomenon of pain in Parkinson’s disease (PD) in 

1817 in his original work An Essay on the Shaking Palsy:

[...] the writer of these lines was called to a female about forty years of age, complaining 

of great pain in both the arms, extending from the shoulder to the finger ends. She stated, 
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that she [...] was not benefited by any of the medicines which 

had been employed [...] leaving both the arms and hands in 

a very weakened and trembling state.1 

Now, almost 200 years later, the distressing and frequently 

occurring Parkinson-related chronic pain remains an under-

appreciated and underdiagnosed symptom in PD.

Incidence and prevalence of PD, general pain, and 
PD-related pain
Estimates of PD prevalence and incidence have provided 

conflicting estimates. In Europe, the annual incidence esti-

mates range from 5/100,000 to 346/100,000.2 Approximately 

60,000 Americans are diagnosed with PD each year.3 The 

challenges involved with differential diagnoses and other 

forms of Parkinsonism, as well as the long time course from 

initial PD-like symptoms to a correct diagnosis, are likely 

responsible for the discrepancy in numbers.4

The reported prevalence of pain in PD and PD-related 

pain also varies between studies. In 2008, Negre-Pages et al5 

estimated the prevalence of chronic pain in PD to be >60%. 

PD pain is often reported as heterogeneous in its clinical 

presentation, with a disabling effect on quality of life assess-

ments. In 1998, the Swedish Parkinson Association reported 

on a survey of nonmotor symptoms (NMS) comprising 

almost 1,000 PD respondents, revealing that pain was more 

common in females than males (54% and 45%, respectively).6 

However, general pain is also common in the population, 

with 18%–19% in a general adult population according to 

the prevalence data.7,8

In early-stage PD, pain is rated as one of the most trouble-

some NMS,9 and it seems to affect the side of the body that 

was initially worst impacted by motor symptoms (MS) of 

the disease (Table 1).10

Pathophysiological pathways of pain in PD
The origin of pain in PD remains poorly understood. At times, 

it appears as dystonia when the dopaminergic (DA) effects 

wear off. The pathophysiological mechanisms behind this 

phenomenon are most probable by which dopamine, in the 

network with other monoamines such as noradrenaline and 

5-hydroxytryptamine (5-HT), interacts through inhibitory 

and excitatory pathways. Abnormalities in descending path-

ways affect central pain processing. In addition, clinically reg-

istered neuropathic pain and other muscular pain sensations 

are described by PD patients. This has led to the exploration 

of pathways other than those secondary to rigidity, tremor, or 

any other motor manifestations of the disease, with abnormal 

nociception processing in PD patients suffering from pain 

as the most likely suspect.10 The basal ganglia (BG) process 

somatosensory information in different ways, and increased 

subjective pain sensitivity with lower electrical and heat 

pain thresholds has been reported in PD patients.11 This 

abnormal processing also comprises PD-related disorders 

such as multiple system atrophy, which exhibits almost the 

same prevalence of pain as PD.12

The functional–anatomical arrangements of BG are 

characterized by multiple interconnected structures and net-

works.13 BG serve as an integrating point for afferent fibers 

in the organization of behavioral responses to stimuli.14,15 

Influx from cortical and subcortical brain regions contrib-

utes to the network between thalamus, cortex, and BG.16 

The involved cortical areas also play important roles in the 

process and modulation of pain. These territories include 

the frontal and parietal lobes, the insula, and the hippocam-

pus. Electrical stimulation of the substantia nigra, one of 

the nuclei in the BG, modulates impending pain within the 

dorsal horn of the spinal cord, which is probably mediated 

by a DA descending inhibitory pathway originating in the 

midbrain (Figure 1).11,12

The two main DA pathways are well recognized. The 

nigrostriatal DA course projects from the substantia nigra to 

dorsal striatal structures in corpus striatum. This route has 

an established function in the sensorimotor integration and 

control.17 Subcortical structures, such as amygdala, thalamus, 

and nucleus accumbens, are reached by neurons with an 

origin in the ventral tegmental area.18 Distinct projections 

from the ventral tegmental area also innervate specific corti-

cal regions, such as motor cortex and the prefrontal cortex.19 

Consequently, there is considerable overlap between the DA 

system and these mentioned brain regions involved in pain 

Table 1 Ranking of the ten most bothersome PD-related 
symptoms (MS and NMS) in 92 early-onset patients with up to 
6 years of disease duration

Rank Symptom/
condition

First  
choice (%)

Second 
choice (%)

Third 
choice (%)

1 Slowness 33 5 13
2 Tremor 30 9 4
3 Stiffness 6 26 11
4 Pain 10 10 5
5 Loss of smell/taste 3 10 3
6 Mood 4 6 4
7 Handwriting 2 3 6
8 Bowel problem 2 3 5
9 Sleep 2 4 1
10 Appetite/weight 0 3 8

Notes: Data adapted from Politis et al9

Abbreviations: PD, Parkinson’s disease; MS, motor symptoms; NMS, nonmotor 
symptoms.
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Figure 1 The pathophysiological basis of sensory disturbances in PD, the so-called 
“pain matrix” with information from different loci, processed in the BG.
Notes: Reprinted from Journal of the Neurological Sciences; 289(1–2); Juri C, 
Rodriguez-Oroz M, Obeso JA; The pathophysiological basis of sensory disturbances 
in Parkinson’s disease; 60–65; Copyright 2010, with permission from Elsevier.67 The 
blue dashed line indicates proposed modulator function from STN. Lewy bodies 
are observed in the vagal nucleuus and locus coeruleus during early stages of PD. 
These areas contribute to the so-called “pain matrix”. Sensory information of the 
integrational sensory information in the basal ganglia. Afferent sensory information; 
different regions of somatosensory cortices converge into striatum where it would 
interfere with information processing.
Abbreviations: PD, Parkinson’s disease; BG, basal ganglia; GPe, globus pallidus 
externa, GPi, globus pallidus interna; STN, subthalamic nucleus.

processing, and interference in DA concentrations in these 

areas could lead to motor and sensory disturbances.20

Much evidence suggests that other areas such as brain-

stem nuclei and diencephalic structures are affected,21 as 

extra-encephalic structures, the spinal cord and autonomic 

enteric plexus, also seem to be involved.22 Moreover, because 

DA drugs might be efficacious for many NMS, including PD 

pain, evidence suggests that these symptoms are associated 

with DA denervation in brain areas not primarily related 

to MS.

Physiological pathways of pain relief
In the early 1960s, theories initially developed by Melzack 

and Wall23 were introduced. They proposed three features of 

afferent input that were signed for pain: the ongoing activity 

that precedes the stimulus, the stimulus-evolved activity, and 

the relative balance of activity in large versus small fibers. 

The concept of the “gate control theory” was introduced. 

Pain messages encounter “nerve gates” in the spinal cord that 

open or close depending upon a number of factors (possibly 

including instructions received from the brain). When the 

gates are open, pain messages “pass” more easily and pain 

can be intense. When the gates are closed, pain messages 

are prevented from reaching the brain and may not even be 

experienced. Although the details of this process remain 

poorly understood, it can help to explain why various treat-

ments are effective.

The existence of low-threshold mechanoreceptive 

C-tactile (CT) afferents was initially described by Vallbo 

et al.24 These afferents comprise a second anatomically and 

functionally distinct system that signals touch in human 

beings. The activation of these fibers is more closely related 

to limbic functions rather than cognitive and motor func-

tions. Although rapid, accurate, and informative Aβ touch 

acutely reflects the external world through cutaneous events 

in an exteroceptive manner, CT activation shares more char-

acteristics with interceptive modalities. This slow, affective 

nature is likely to be involved in the maintenance of physical 

well-being.

Measurement of pain
Pain, stress, and biomarkers of stress
Stress and pain are often closely linked. Each has an impact 

on the other, creating a vicious cycle that sets the stage for 

chronic pain and chronic stress. Therefore, stress manage-

ment should be a component in pain therapy.

The Merriam-Webster Encyclopedia® defines the term 

stress as a “physical, chemical, or emotional factor that 

causes bodily or mental tension and may be a factor in disease 

causation”. The result of stress can be explained as physical 

or mental tension resulting from factors that tend to alter an 

existing equilibrium.

In human beings, stress is often a reaction to difficult 

and possibly dangerous situations. The search for humoral 

substrates that reflect bodily experiences of stress is an area 

that is attracting scientific curiosity. The “fight or flight” 

response occurs when a person perceives a threat and the 

body exerts energy to fight or to run away “to live another 

day”. This response is characterized by the release of epi-

nephrine from the adrenal glands, causing blood vessels 

to constrict and the heart rate to increase. Measures of 

cortisol concentration in saliva have been shown to be a 

simple and useful indirect biomarker of stress. By studying 

hypothalamic–pituitary–adrenal axis function and cortisol 

secretion in PD patients as a surrogate marker for stress and 

indirect pain, it is possible to study and objectify interven-

tion effects with the purpose of stress/pain relief.25 Other 

biomarkers are epinephrine, norepinephrine, and oxytocin 

concentrations. Blood pressure and heart and respiratory 

rates are examples of other markers for evaluating stress 

reduction.
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Examples of pain scales
Visual analog scale
A visual analog scale (VAS) measures a continuum of a 

chosen present characteristic.26 For example, the experi-

enced pain that a patient feels extends over a continuum 

from no  pain to an extreme intensity of pain. This range 

of perceived pain appears continuous for the patient. Pain 

does not appear as an ordinary scale with jumps between the 

values, such as discrete, moderate, or severe. Word descrip-

tors (WDSs) are only used in both ends of the line, which is 

usually 100 mm in length. This valuation is very subjective 

and best used within an individual and not between groups of 

individuals at the same time point. Most experts argue that a 

VAS at best can produce data of ordinal type. This is impor-

tant to consider in the statistical analysis of VAS data. Rank 

ordering of scores rather than the exact values might be the 

best way to handle patient registrations on the 100 mm line.

Brief Pain Inventory
The Brief Pain Inventory was initially created for the purpose 

of measuring pain in cancer patients. It measures pain relief, 

pain quality, and patient perception of the cause of pain in 

terms of pain intensity (sensory dimension) and pain interfer-

ence (reactive dimension).27

Examples of pain scales in PD
Pain-O-Meter
This is a self-administered pain assessment tool developed for 

the purpose of improving pain assessment and management in 

acute and chronic pain patients, not exclusively for PD pain. 

It is a hard, white, plastic tool. Two methods for assessing pain 

are located on the Pain-O-Meter (POM). The first is a 10-cm 

VAS with a moveable marker that patients use to rate their 

pain. The second is a list of 15 sensory and eleven affective 

WDSs. Each WDS is assigned an intensity value that can be 

as low as 1 or as high as 5 (Figure 2 and Table 2).28

King’s PD Pain Scale
To date, there is no specific validated scale that is widely 

used in the area of PD-related pain (PD pain). Therefore, it 

is important to describe the context of a study in this field. 

The King’s PD Pain Scale was very recently presented.29 

The scale is easy to administer, requiring the investigator to 

ask the patient 14 questions and to score both severity and 

frequency of PD pain. The time required for the caregiver 

and patient is estimated to be ~10–15 minutes. Data from 

seven domains provide information on different types of 

PD pain, broadly classified as nociceptive and neuropathic 

patterns. Specifically, the scale captures pain ranging from 

Figure 2 The Pain-O-Meter (Swedish Version).
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the time-related pain correlated to the disappearance of 

antiparkinsonian drug effect, ie, wearing off-related pain to 

central, orofacial, and radicular pain.

Clinical diagnosis of PD-related pain
Classifications
Traditionally, pain in PD is classified into five domains: 

musculoskeletal, radicular/neuropathic, dystonia-related, 

akathitic, and central pain.30 The most common pain 

syndromes are musculoskeletal and dystonic. Central PD 

pain is less common, but important to recognize; it can be 

intermittent or persistent in nature and is often described 

by patients as diffuse aching, burning, or cramping. It is not 

due to any lesion in the peripheral nervous system. Different 

parts of the body can be affected and is often combined with 

autonomic symptoms. No uncommon pain descriptions are 

from facial, abdominal, or even genital locations. However, 

the definition of central pain is not specific and the term 

is not seldom mistaken for central neuropathic pain that 

has another definition.31 Central mechanisms are almost 

always involved in the pain syndromes of PD, but this is 

not equal to fulfilling the criteria for central neuropathic 

pain (Figure 3).32

Clinical decisions
When PD patients express pain symptoms, the clinician 

should first determine whether the pain is PD related. Figure 2 

can be used to assist in this determination. The associations 

between pain sensations and on/off symptomatology are 

crucial for determining pain origin and can support the use 

of dopamine substitution for pain relief. Mood evaluation of 

the patient is also crucial, because depression and anxiety 

require specific treatment options. However, the relation-

ship between depression, chronic pain, and PD remains 

unclear.33–35 Depression may be secondary to PD pain or vice 

versa, or the two conditions may simply coexist. Neurotrans-

mitter research suggests that the symptoms of disease, pain, 

and depression may have similar physiological substrates in 

PD patients (Figure 4).36

Location-specific pain in PD
Abdominal pain
Abdominal pain and other types of gastrointestinal discom-

fort, such as dysphagia, are common in PD. Therefore, it is 

crucial to distinguish abdominal discomfort linked to fluctua-

tions in DA load with other forms of abdominal pain, such 

as gastritis and esophageal reflux. The time correlations with 

DA intake and on–off symptoms may provide guidance.37T
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Fluctuations of pain experiences in PD
Patterns of NMS fluctuations are heterogeneous and com-

plex. Psychic NMS seem to fluctuate more frequently and 

severely than nonpsychic symptoms. A recent study of ten 

frequent NMS in advanced PD (100 participants) using VAS 

rating scales in motor-defined on- and off-states, as well as 

self-ratings at home, confirmed previous suspicions that 

increased pain in off-states and pain fluctuations correlate 

with a low health-related quality of life.40 Pain as NMS was 

more frequent in the off-state; more precisely, it was three 

Pain types in PD

Mixed or central

Neuropathic

Nociceptive

Not associated with
off-phase

Indirect-PD-related pain

Pain <3 months

Not PD-related pain

Without dystoniaWith dystonia

Associated with
off-phase

Direct PD-related
        pain

PD-related pain

Pain >3 months

Figure 3  A simplified scheme of pain evaluation and origin in PD.
Abbreviation:  PD, Parkinson’s disease.

Figure 4 Visualization of chronic pain localization for males and females.
Note: Adapted from Skogar O, Fall PA, Hallgren G, et al. Parkinson’s disease patients’ subjective descriptions of characteristics of chronic pain, sleeping patterns and health-
related quality of life. Neuropsychiatr Dis Treat. 2012;8:435–442. © 2012 Skogar et al, publisher and licensee Dove Medical Press Ltd.44

Location of pain MalesFemales

Frontal FrontalBack Back

1–10%

0%

11–20%

21–30%

>30%

Back pain
One study has reported on the prevalence of back pain in PD 

patients, ranging up to74%, which is significantly higher than 

that in the general population.38

Shoulder pain
Shoulder pain has been  observed in 11%, 43%, or 80% of 

PD patients in different studies and is easily mistaken for 

an orthopedic condition. Therefore, the clinician should be 

aware that this can be an early symptom of PD-related pain.39

www.dovepress.com
www.dovepress.com
www.dovepress.com


Journal of Multidisciplinary Healthcare 2016:9 submit your manuscript | www.dovepress.com

Dovepress 

Dovepress

475

Pain and Parkinson’s disease

to four times more common during the off-state than during 

the on-state.

Mental status and social networks
As previously mentioned, depression and pain are significant 

clinical problems that are comorbid with PD. Marital status, 

as well as other social networks, interferes with these con-

ditions.41 The patient–spouse relationship, which indicates 

physical and emotional support, may have a mitigating 

effect on patient outcomes of depression prevalence and pain 

interference. Single PD patients seem to have greater pain 

interference scores than cohabiting PD patients.42

Treatment strategies
Pharmacological therapies
DA drugs
PD patients have a lack of DA tonus requiring treatment 

with DA drugs, such as levodopa and dopamine agonists. 

The efficacy of DA drugs has been determined in other NMS 

disorders, such as sleep and mood disorders; the DA drugs 

have the potential to reduce concurrent pain as well as direct 

antidystonic symptoms due to the existing dopamine deficit. 

Dystonia-related musculoskeletal pain often responds well 

to anti-PD medication.43

Paracetamol and nonsteroidal anti-inflammatory 
drugs, anxiolytics, and antidepressants
Polypharmacy is common in patients with PD pain. In a pre-

vious study, one-quarter of all participants were prescribed 

analgesics, with paracetamol the most common. However, 

only one-third reported pain relief with analgesics. Almost 

all (nine out of ten) used medication for anxiety/insomnia 

and one out of five used antidepressants.44

Opioid receptor antagonists
Pain is often the therapeutic target, but is seldom properly 

managed. The effects of the semisynthetic opioid receptor 

antagonist oxycodone were studied in 210 patients with 

various stages of PD.45 The participants included in the study 

presented with subjectively experienced severe pain and 

were followed for 16 weeks. The participants were randomly 

assigned (1:1) oral prolonged-release oxycodone and nalox-

one (5 mg and 2.5 mg, respectively) or placebo. Interestingly, 

the primary end point of mean 24-hour pain score at 16 weeks 

was not significantly different between the groups, which 

strengthens the theories of the unique characteristics of PD 

pain. Significant improvements in pain experience with the 

opioid receptor antagonist regimen were identified for only 

subgroups with severe musculoskeletal pain and severe noc-

turnal types of PD pain. Translated into everyday treatment 

efforts for PD pain patients, clinical improvements might 

only be achieved if the pain(s) type(s) is properly identified, 

characterized, and followed up.

Botulinum toxin and other pharmacotherapeutics 
with spasmolytic properties
One study has been performed using botulinum toxin for 

the treatment of dystonia.46 Of 30 patients treated for lower 

limb dystonia, pain was reported to disappear for 4 months in 

approximately two-thirds of the patients. The injection sites 

were in several lower limb muscles with a total median dose 

of 70 IU of botulinum toxin for each patient.

No published controlled studies seem to have been per-

formed with baclofen or other spasmolytics.

Invasive therapies
The treatment of therapy-resistant PD pain with invasive 

therapies is rare, but knowledge of the effects on pain modu-

lation reveals the complexity of PD pain origin.

Deep brain stimulation of the subthalamic nucleus 
and effects on pain
Deep brain stimulation of the subthalamic nucleus is 

commonly used to treat advanced phases of PD. However, 

pain modulation closely correlates with the inhibition of the 

pain experience. In an 8-year follow-up study on the effects 

of pain reduction in STN -treated PD patients, the results 

were stable over several years; 20 out of 24 patients with 

preoperative chronic pain reported pain only in the off-state 

condition. More than 80% of patients still experienced off-

state pain 8 years after surgery, although the intensity and 

spread of pain registered at baseline, showing improvement.47 

The number of body parts experiencing pain was reduced by 

~40%, and the mean and median pain scores were improved. 

Even better results were observed in a subgroup of 12 patients 

with fluctuations in pain parallel to fluctuations in MS. Some 

of these patients reported an ongoing complete disappear-

ance of pain in the on-state 8 years after surgery. However, 

the experience of pain complexes and other/new forms of 

pain evolved in most of these patients over the years studied, 

which should be considered.

Spinal cord stimulation
Implantation of electrodes close to the spinal cord has 

been described in a few cases (three) of PD patients with 

intractable pain. Because the pain in these patients was of 

www.dovepress.com
www.dovepress.com
www.dovepress.com


Journal of Multidisciplinary Healthcare 2016:9submit your manuscript | www.dovepress.com

Dovepress 

Dovepress

476

Skogar and Lokk

non-parkinsonian origin, it is doubtful that these results 

will contribute to advances in invasive PD-related pain 

treatment.48

Complementary therapies
Complementary medicine (CAM) should not be mistaken for 

alternative medicine, where traditionally accepted treatments 

are replaced by a wide range of health care practices, prod-

ucts, and therapies, ranging from the biologically plausible, 

but not well tested, to directly contradicted by evidence and 

science or even harmful or toxic. CAMs are widely used; in 

Anglo-Saxon countries, four out of ten adults have used some 

type of CAM.49 In a telephone survey in 2000 with complete 

responses from 1,000 participants in Stockholm County, 57% 

had used massage therapy (MT).50 Adult women with high 

education levels are most represented in this consumption 

pattern.

Massage therapies
MT is one of the oldest forms of treatment; it was first 

described in the People’s Republic of China during the second 

century BC and soon after in India and Egypt. The American 

Massage Therapy Association defines massage as “manual 

soft tissue manipulation that includes holding, causing move-

ment and/or applying pressure to the body. The practitioner 

applies manual techniques, and may apply adjunctive thera-

pies with the intention of positively affecting the health and 

well-being of the client”.51

Music therapies
Music is a universal art form that exists in every culture in the 

world. Music may also be a means by which individuals can 

cope with emotional conflicts and increase self-awareness. 

Music has been shown to induce changes in heart and 

respiratory rates. In recent decades, studies have focused 

on the neural pathways involved in emotional and physical 

effects of music stimulation. Listening to music reduces pain 

intensity levels and opioid requirements, although the mag-

nitude of these benefits is small and the clinical importance 

is unclear. In studies evaluating mean pain intensity, there 

are considerable variations in the effect of music, indicating 

statistical heterogeneity. Inconsistent results are also shown 

in the importance of personally independent choice of type 

of music in therapy situations.52,53 Liljeström et al found dif-

ferences  in the outcome measures, whereas another study 

measuring the effects on acute pain intensity up to 24 hours 

after surgery suggested no such differences. Independent 

of music selection, pain intensity was reduced and opioid 

requirements were decreased.54

Soft, slow music has, however, been shown to be effective 

in reducing depression and improving sleep quality, which is 

important for understanding the connections between depres-

sion, sleep patterns, and experiences of pain.55

Postulated mechanisms
Massage therapies
Interpersonal touch in the form of tissue manipulation has 

been postulated to trigger certain physiological responses, 

and much of the MT research has focused on measurable 

physiological parameters obtained in “positive directions” by 

MT. For short-term effects, the gate control theory is most 

often referred to.56 MT may also provide a shift in the auto-

nomic nervous system from a state of sympathetic response 

to a parasympathetic state of response. A body faced with 

threat or challenge is associated with an increase in stress 

hormones, increased cardiovascular activity, and feelings of 

tension. The pressure applied during MT may stimulate vagal 

activity, suggesting that MT may promote reduced anxiety, 

depression, and pain, consistent with a state of calmness.57 

Increased levels of serotonin have also been  shown in some 

MT studies,58 and others have observed changes in endorphin 

release into the bloodstream following MT.59

Music therapies
Neuroimaging studies have shown the activation of specific 

pathways in several brain areas associated with emotional 

behaviors, such as the insular and cingulate cortex, hypo-

thalamus, hippocampus, amygdala, and prefrontal cortex.60 

Dopamine plays an important role as a biochemical mediator 

in the perceptual and emotional processing of music and is 

released from the ventral striatum and ventral tegmental areas 

in subjects listening to pleasant music.61,62

Effects of MT on endogenous cortisol 
concentrations
One of the first attempts to comprehensively review the 

effects of MT on human recipients of all ages was published 

by Field63 in 1998, and different theories were hypothesized 

to explain the effects. The study also included  the potential 

effects of MT to facilitate growth in newborns, reduce pain, 

increase alertness, reduce depression, and enhance immune 

function. The decreasing effects of MT on human adrenocor-

ticotropic hormone  and cortisol concentrations are consistent 

across the range of studies reviewed and are strongly asserted 

as a precursor to the beneficial effects of MT.64

Although the acute effects of MT on cortisol concentra-

tion are prominent, they are not maintained in long-term 

follow-up studies.46,65 These results suggest that cortisol is not 
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the direct mediator of the well-established and beneficial 

effects of MT on anxiety, depression, and pain, but rather a 

surrogate marker for stress reduction.

Clinical benefits of MT
Among the most prominent benefits of MT pain treatment 

is the lack of risk or harm to the patient. The side effects are 

rare, but occasionally involve tiredness, hypotension, and 

dizziness after the sessions. Alone or in combination with 

music therapy, MT has shown positive effects on the strength 

of the pain experience.66

Conclusion
The treatment strategies for PD pain require a deep knowl-

edge of the mechanisms responsible for pain experiences in 

individual patients. Changes in the central pathways involved 

in sensory processing reduce pain thresholds in PD.66 Studies 

have confirmed  the existence of pathways other than those 

secondary to rigidity, tremor, or any other motor manifesta-

tions of the disease.10 The BG has been shown to  process 

somatosensory information through different methods, and 

recent pain inhibition studies have shown the presence of CT 

fibers with projections to the insular cortex.10,11,13,14 Activation 

of these fibers plays a role in pain inhibition and correlates 

to the effects observed with different forms of MT. Chronic 

PD-related pain is closely associated with stress, as well as 

other forms of chronic and/or acute pain. A decreased cortisol 

concentration in saliva/plasma is an example of biomarkers 

for stress reduction.

The first action that the clinician should take is to exclude 

other possible sources for the pain experiences than PD. 

The dynamics over time and the correlation with on/off 

symptomatology and levodopa/DA agonist therapy should 

be evaluated, followed by the establishment of a program to 

follow up on the pain experiences. These should be measured 

in terms of strength, as well as by some form of the VAS 

and in terms of verbal description, which can be performed 

with the POM. CAMs are frequently used in this population, 

although this is in addition to the regular medical care and 

its cost.

Patient self-reported changes with regard to pain experi-

ences should be considered when choosing future treatment 

strategies. The effects on pain relief in PD by analgesics and 

NSAIDs are not absent, but the limited effects have to be 

taken into account by understanding the partially different 

pain mechanisms due to the neurodegenerative disorder.38

There are several indications that physical therapy might 

be effective in PD when studying broad outcome measures 

not only for treatment of pain. Concerning allieviation of 

chronic PD-related pain, there is a need for further controlled 

studies. Subgroups of PD patients must be defined more 

thoroughly. Who benefits most of tactile touch or MT strate-

gies, which type of standardized methods  are the best, the 

relevant and optimal doses, and the duration and intervals of 

sessions all have to be evaluated properly.
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