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Abstract
Motor and non-motor symptoms of Parkinson’s disease (PD) and their management have been evaluated in numerous studies. Four classical 
symptoms, including bradykinesia, tremor, rigidity, and postural abnormalities, are used to establish a clinical diagnosis of PD. However, this 
research is aimed at exploring the range of non-motor symptoms with an emphasis upon their ability to affect the patients with PD and their quality 
of life. 
With a slow onset of the known symptoms like tremor or rhythmic shaking of limbs called “pill-rolling tremor”, slowed movement (bradykinesia), 
muscle rigidity, stooped and altered posture, loss of the ability to blink or smile, and various speech and writing changes; the disease takes a leap 
into the non-motor symptoms like dementia, drooling, swallowing issues, difficulty urinating, and constipation. The dopaminergic pathophysiology 
of PD explains the anxiety, slowness of thought, fatigue, and dysphoria. Knowing the non-motor symptoms is crucial to help the clinician to make 
early diagnosis and to better understand the prognosis of the spectrum of this disease.
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Аннотация
Моторным и немоторным симптомам болезни Паркинсона (БП) и их лечению посвящён целый ряд исследований. Клинический диагноз 
«болезнь Паркинсона» устанавливается по наличию четырёх классических симптомов: брадикинезии, тремора, ригидности мышц и по-
стуральных нарушений. Цель настоящего исследования состоит в изучении спектра немоторных симптомов и их влияния на качество 
жизни пациентов с БП.
В то время как такие симптомы болезни, как тремор по типу «скатывания пилюль», замедленность движений (брадикинезия), ригид-
ность мышц, сутулость и постуральные нарушения, нарушение способности моргать или улыбаться, а также различные изменения 
речи и письма, развиваются медленно, на более ранних стадиях БП возникают немоторные симптомы: деменция, слюнотечение, на-
рушения глотания, затруднённое мочеиспускание и запор. Патофизиологические процессы, связанные с дофаминергической системой, 
обусловливают возникновение тревоги, замедление мышления, утомляемость и дисфорию у пациентов с БП. Знание немоторных сим-
птомов необходимо для постановки диагноза на ранней стадии и улучшения прогноза для нарушений этого спектра.
Ключевые слова: болезнь Паркинсона; немоторные симптомы; деменция; когнитивные нарушения; нарушения сна
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Non-motor symptoms of Parkinson’s disease

Depression

As described above, treatment of PD is complex. Besides 
movement disorders, it revolves around diminishing the be-
havioural abnormalities. The patients are prone to psychiat-
ric conditions seen in the rest of the population like depres-
sion and cognitive impairment. As per B. Scott et al., out of 
a sample of 948 patients, about 36% presented with depres-
sion [2]. A meta-analysis pointed out that about one third 
of patients have clinically significant depression [3]. Another 
review mentions that around 50% of PD patients are affected 
by depression that may take a progressive course, with the 
development of anxiety and panic attacks [4]. Depression and 
anxiety may occur long before diagnosis is even made [5].  
In a 2008 review article, it was implied that depression is 
common in patients with PD and it was found in 35% of PD 
patients [6]. However, depression is milder in patients with 
PD in contrast to those unaffected with PD; the PD patients 
with depression also present with apathy and anhedonia. 
Moreover, depression is seen early before the onset of motor 
symptoms and is linked to the duration and severity of motor 
symptoms. It also depends on the fluctuations of these symp-
toms and the dosage variations of dopaminergic medications. 
Factors like psychosis, sleep disturbances, anxiety and so on 
can lead to an increased risk of developing depression in PD. 
Loss of cortical cholinergic neurons may cause depression in 
patients with PD [7].

Anxiety

60% of patients with PD are affected by anxiety, which in 
general includes fear, worry, and apprehension and may not 
always be accompanied by depression [7]. It is more frequent 
in females and patients with very early disease onset. Associ-
ated with periods of low dopamine levels, anxiety levels pro-
portionally increase with motor fluctuations and freezing (no 
movements) [8]. In a study conducted with 105 PD patients 
PD, anxiety was prospectively assessed based on the Par-
kinson Anxiety Scale, and Parkinson’s Disease Questionnaire. 
Results showed that 56 patients had anxiety: episodic anxiety 
(50%) and persistent anxiety (15%). Higher prevalence of ep-
isodic anxiety is a PD-specific symptom and stems from the 
dopaminergic pathway [9]. Such anxiety episodes are often 
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Introduction

Dr. James Parkinson defined Parkinson’s disease (PD) as  
a chronic neurodegenerative disorder of the extrapyrami-
dal system. The disease is characterized by both motor and 
non-motor symptoms. The motor symptoms like bradyki-
nesia, pill-rolling tremors, rigidity, etc. develop due to the 
degeneration of dopaminergic neurons in nigrostriatal path-
way [1]. A progressive degeneration of dopaminergic neu-
rons occurs in the pars compacta region of substantia nigra 
which projects to the striatum via the nigrostriatal pathway 
leading to a decline of dopaminergic functions in the pa-
tients. Most patients are reported to develop PD when there 
is 50% to 80% loss of dopaminergic neurons. The increased 
activity in globus pallidus internus segment and substantia 
nigra pars reticulata circuit is observed when there are de-
creased levels of dopamine in the striatum of PD patients, 
which contributes to abnormal functioning of gamma am-
inobutyric acid, resulting in inhibition of thalamus and re-
duced ability of thalamus to stimulate frontal cortex, lead-
ing to the reduced motor activity that is a feature of PD [1]. 
With no conclusive tests to confirm the diagnosis of PD, 
clinicians must rule out other diagnoses by assessing the 
history and symptoms. 

The classical triad includes bradykinesia, rigidity and tremor 
at rest. Dysarthria, postural instability, and dystonia are oth-
er motor features of PD. Besides, further diagnostic workup 
including neuropsychiatric testing, sleep analysis, and as-
sessment of vision should be carried out in suspected PD 
cases. Abnormal colour vision is, for instance, a non-motor 
symptom occurring due to the changes in intraretinal dopa-
minergic transmission. Thus, it becomes very important to be 
aware of the non-motor symptoms and consider them during 
clinical diagnosis [1]. 

The disease is generally managed by oral levodopa. With 
rehabilitation and physiotherapy as established therapeutic 
options to manage symptoms of PD, there are other new 
rehabilitation modalities used nowadays. In light of the ne-
cessity to underscore the significance of non-motor symp-
toms in patients with PD, this review has been prepared. It 
addresses various questions around the unchartered territo-
ry of non-motor manifestations and the approaches to their 
management. 
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of clothes, dogs and cats and hears muffled and distorted 
sounds (auditory hallucinations). Some patients experience 
tactile, gustatory, or olfactory hallucinations. They feel the 
presence of someone and illusion of objects passing across 
the peripheral vision [14]. The prevalence estimate of visual 
hallucinations is 8.8% to 44%. The feeling of a presence of odd 
things, complex frightening visions, and some vague feelings 
is the entire visual phenomena span in visual hallucinations. 
Underreporting is a potential problem since patients fear of 
being labelled as “mad” [15]. 

Generally, it occurs to the patient in dim surroundings when 
they are alert and usually the eyes are open. It has been re-
ported that a blurry image appears suddenly around the visu-
al field without any voluntary effort. This episode persists for 
few seconds and vanishes out suddenly. These hallucinations 
were complex and contained inanimate objects or persons, 
but they were transient and perceptual. Usually there are 
five or less images, sometimes being meaningful to the pa-
tient, happening in dim areas, recurrent and non-threatening. 
How much the patient remembers of these hallucinations can 
change over time and depends on the cognitive impairment. 

21.5% of the participants out of a total of 191 patients without 
dementia who were administered the Parkinson Psychosis 
Rating Scale had psychosis. In this sample, 13.6% had visu-
al hallucinations, 6.8% of these had auditory hallucinations, 
7.3% presented with illusions and 4.7% with paranoid ideation. 
Auditory hallucinations were also found in PD patients even 
though they were less common than visual hallucinations 
[16]. In a study with 121 PD patients, 8% had auditory hal-
lucinations. The reports also show occurrence of erotoma-
nia, jealousy, and persecutory delusions. Unique entities such 
as Cotard Syndrome and Capgras syndrome have been also 
seen in PD patients [16].

Constipation

A non-motor symptom of constipation can occur early before 
the motor symptoms. The gastrointestinal symptoms are very 
common during all stages of PD, with 30% patients report-
ing drooling, dysphagia, gastroparesis, and constipation [17].  
The reported constipation prevalence is 8% to 70% and is 
steadily rising as the disease progresses [17, 18]. The medi-
an prevalence of 44% was noted if the criterion of less than 
three bowel movements per week or straining is considered.  
The data points out that as compared to the general population 
the prevalence of constipation raises by a median of 30 percen- 
tage points in PD patients. 

The difficult rectal evacuation seen in PD patients is not be-
cause of rectal hyposensitivity, and rather it is caused by the ab-
normal tone of the striated external sphincter and puborectalis 
muscles [19]. In cross-sectional studies, small intestine bacterial 
overgrowth is more often seen in patients with PD compared to 
healthy controls with a prevalence of 25% to 54% [20].

related to verbal memory loss in PD patients with no symp-
toms of dementia. As such, the anxiety exerts an adverse in-
fluence on the quality of life and proper timely screening is a 
must to ensure the efficient delivery of care and management 
to PD patients and their close ones [9].

Cognitive impairment and dementia

Cognitive impairment and dementia may complicate PD.  
I. Galtier et al. conducted a study which included 43 patients 
with idiopathic PD and 20 neurologically normal controls who 
were followed up for the MDS (Movement disorder society) 
Task Force criteria for PD-MCI (mild cognitive impairment) 
diagnosis [10]. 96.2% was the maximum frequency for the 
multiple domain impairment and around 42.3% of PD-MCI 
patients had dementia when followed up. The logistic re-
gression had clearly shown that the Hoehn–Yahr stage and 
education significantly contributed to the prediction of PD-
MCI while Hoehn–Yahr stage and memory domain predicted 
dementia. Neurological deterioration, level of education, and 
loss of memory were prognostic factors for the progression of 
intellectual impairment [10]. The general trend which is seen 
in PD patient is an impairment of the executive dysfunctions) 
and visuospatial function, with less prominent memory defi-
cits and preserved language function. Unstable set shifting, 
attention and planning comprising the executive dysfunction 
are seen early in the course of the disease, and this may 
even include impaired face recognition. Other measures of 
visuospatial functions degrade over the progress and severity 
of PD and dementia. Finally, the brain higher level functions 
get abnormal even before the patients gets diagnosed with 
dementia [10].

The percentage of dementia in population due to PD is 3–4%. 
Cross-sectional studies have shown that the mean prevalence 
of dementia is 40%. In prospective cohort studies, the in-
cidence rates of dementia in patients with PD approximate 
100 per 1000 patient-years which is five to six times higher 
than in controls without PD [11]. Memory deficits are not too 
rare in PD dementia but are adjoined to retrieval of informa-
tion that is learned and known. Aphasia, apraxia, and severe 
memory loss are mostly seen in Alzheimer disease. Neuro-
psychiatric symptoms may occur in PD without dementia; 
however, they are increasingly more common in patients with 
more drastic cognitive impairment [12].

Hallucinations

Visual hallucinations affect up to 75% of PD patients. It not 
only impacts patient’s life but also affects their family. One of 
the common hallucinations type is visual hallucinations. They 
were shown to be the strongest predictor of earlier placement 
in care homes, cognitive decline, and increased mortality. 
They occur mostly in the evening and involve perception of 
animals, people etc. [13]. The affected person experiences 
minor hallucinations and misinterprets objects, such as pile 
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Rhinorrhoea

Rhinorrhoea refers to the presence of nasal discharge which 
is the “presence of nasal drainage in the absence of sinus 
problems, respiratory infections, and allergies”. In a system-
atic review for determination of rhinorrhoea incidence in PD 
in 451 patients and 233 controls, pooled prevalence of the 
symptom was 45%, and a greater number of patients with 
rhinorrhoea self-reported disturbances in smell compared to 
those without abnormal nasal disharge. The mean age of pa-
tients with PD and rhinorrhoea was significantly greater than 
those with PD without rhinorrhoea. No difference in disease 
duration, disease severity, or gender between the cohorts was 
identified [25].

Hyposmia

More than 90% of PD patients develop hyposmia or anosmia 
which is generally bilateral and occurs before motor symp-
toms due to dopamine deficiency. Patients generally do not 
report it but if the development or progression of hypos-
mia is associated with other early clinical, imaging and/or 
biochemical markers it could be viewed as a biomarker for 
detection of early pre-motor PD [26].

Othello syndrome

Of 805 patients with PD, 20 had delusional jealousy, which 
was associated with treatment with a dopamine agonist, and 
in five patients it can be treated by reducing the dose of 
dopamine agonist [27]. The patient can exhibit delusional 
jealousy in the evening or midnight or while indoors, but 
it can also sometimes happen during daytime or while out-
doors. In the study review, the DSM-IV-TR (The Diagnostic 
and Statistical Manual of Mental Disorders, 4th edition, text 
revision) criteria were used. Unlike visual hallucinations, pa-
tients did not see persons or animals and were fully oriented. 
There was no abnormal odd or repetitive behaviour. These 
patients did not have any premorbid personality disorder pri-
or to Othello syndrome, or any family history of psychiatric 
or personality disorders [28]. 

There are limited studies of Othello syndrome in PD and 
one such study identified eleven Othello syndrome subjects 
(nine males; two females) out of 153 patients who were 
found to have PD as per the Movement Disorders Society 
Criteria [29]. It was noted that Othello syndrome is more 
frequently seen in males; however, the incidence of this syn-
drome is 7.2% only [28].

Sexual dysfunction

Often neglected non-motor symptom, sexual dysfunction 
(SD) in PD patients is attributable to numerous social and 
cultural factors which is why it is still under-recognised. 
PD affects libido and there is orgasmic dysfunction in men 

Gastrointestinal dysfunction with drooling

In the study conducted in PD patients in Charles Nicolle 
Hospital of Tunis during 2013 to 2014, 73% subjects had 
gastrointestinal symptoms as most common non-motor 
symptoms diagnosed with endoscopy and immunohisto-
chemical study; these symptoms can be looked upon as 
a marker of PD [21]. The incidence of dysphagia ranges 
from 9% to 82% but has been noted up to 97% in objec-
tive studies [22]. In advanced PD patients who have severe 
bradykinesia and rigidity it leads to the oropharyngeal 
dysphagia. The incidence of gastroparesis is somewhere 
between 70% to 100% in mild PD patients with a mean 
half emptying time of 46 to 149 minutes and 55 to 221 
minutes in moderate PD compared to 43 to 107 minutes in 
healthy controls. The distal oesophageal transit times and 
colonic transit times were both extended in early to mo- 
derate PD [20].

A non-motor symptom that affects more than half of 
patients with PD, excessive salivation, has a negative 
impact on their lives, especially in advanced stages.  
Along with drooling, the patients also presented with the 
lower swallowing capability, poorer functional swallow-
ing, more severe facial hypokinesia and severe involun-
tary mouth opening. The incidence of drooling in PD ran-
ges from 10% to 84% [21, 22]. The droolers showed more 
stooped posture. The presentation relates to abnormal 
swallowing in the oropharyngeal phase and an increased 
frequency of secretions of the parotid gland. 

Till now, the pathophysiology of drooling in PD is not ful-
ly understood with reduced intra-oral salivary clearance 
expected to be the major cause of it [21]. Of all factors 
contributing to drooling, hypomimia was most strongly 
linked to and more seen in men with advanced PD and 
dysphagia [22]. Dysphagia is considered an important 
component in the multifactorial model which explained 
drooling. In fact, latest findings seem to prove that tongue 
bradykinesia is related to both oropharyngeal dysphagia  
and drooling [22].

In a study conducted in 84 patients at Mayo Clinic, ten 
showed delayed gastric emptying, another ten had slow co-
lonic transit, sixteen had accelerated gastric emptying and  
49 had normal transit time [23].

Dysphagia

Dysphagia was reported to affect 68% of late-stage PD pa-
tients (Hoehn–Yahr stages 4 and 5) in Barcelona and Lis-
bon cohort. A relevant unexplained weight loss or BMI (body 
mass index) below 20 suggests dysphagia [24]. During the 
course of disease around 20% of PD patients develop malnu-
trition. Sialorrhea or drooling is a predictor of dysphagia and 
aspiration pneumonia [24].
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the best association with PD development. The probable risk 
is substantially greater for acquiring PD in patients with RBD 
compared to the general population, and once PD is initiated, 
the progression of motor symptoms is quicker than in pa-
tients with no RBD [5].

Urinary symptoms

Urinary frequency and retention is generally seen in pa-
tients with PD. This occurs due to disturbances in choliner-
gic parasympathetic nervous system. It has been noted that 
nigrostriatal degeneration might be responsible for urinary 
symptoms. Frequent nocturia is seen in 60% of patients and 
is caused by detrusor overactivity [34].

Conclusion

This review discusses all the non-motor symptoms of PD. 
The aim of this review was to present major non-motor 
symptoms that affect PD patients. Knowing the non-mo-
tor symptoms is crucial to help the clinician to make ear-
ly diagnosis and for better prognosis of disease. These 
non-motor symptoms are treated specifically (Table)  
to ensure better relief and improve the quality of patients’ 
life. Hyposmia, is a biomarker for the early pre-motor PD, 
and when combined with imaging and non-motor tests for 
diagnosis, it can help identify PD early.

and women [30]. A multidisciplinary approach for diagnosis 
and treatment must be undertaken to assess the plethora of 
symptoms of SD in PD. More so, prevalence of SD in women 
is approximated around 25% to 63% with a greater preva-
lence in post-menopausal women [31]. Diminished libido and 
erectile dysfunction can occur in 80% of male PD patients 
and orgasmic dysfunction may reach up to 84% and 75% in 
female PD patients [32]. In 15% of cases symptoms appear 
early in PD developing over 65 years of age [33]. But even 
the young PD patients get affected by the symptoms of SD. 
They show decreased sexual desire and are feel discontented 
with sexual life. 

Male sexual dysfunction is relatively more prevalent, and men 
have difficulties reaching orgasm and experience premature 
ejaculation. Women show predominant decrease in sexual desire 
and difficulties with arousal and orgasm. Decreased libido along 
with vaginal tightness, involuntary urination, and displeasure 
in sexual intercourse is also observed in females with PD [32].

Sleep disturbances

Sleep disturbances are one of the major non-motor symp-
toms in PD, including rapid eye movement (REM) sleep be-
haviour disorder (RBD), restless leg syndrome, and sleep ap-
noea. High percentages of people with sleep disorders are 
expected to develop PD, even though RBD is found to be in 
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Treatment aspects related to non-motor symptoms of Parkinson’s disease
Non-motor symptoms Treatment

Depression

• Use of antidepressants: selective serotonin reuptake inhibitors remain the drug of choice [35];
• cognitive behavioural therapy;
• monoamine oxidase type B inhibitors, tricyclic antidepressants, and dopamine agonists  

can also be used to treat depression [36–40]
Anxiety Сlonazepam, benzodiazepines, and selective serotonin reuptake inhibitors [41–43]

Cognitive impairment 
and dementia

• Non-pharmacological approaches: — cognitive interventions, non-invasive brain stimulation, physical 
exercise [44];

• rivastigmine is approved for PD: available as capsules and transdermal patch [45];
• donepezil improves cognitive performance

Hallucinations Hallucinations can be treated with clozapine in PD patients [46]

Constipation

• Macrogol;
• lubiprostone;
• cisapride;
• mosapride;
• tegaserod;
• relamorelin [47]

Gastrointestinal dysfunction 
and drooling

• Catechol-O-methyl transferase inhibitors, monoamine oxidase type B inhibitors and amantadine 
are used to treat gastrointestinal dysfunction in PD patients [45];

• domperidone, 10 mg;
• mosapride, 15 mg with dose titration from 10–15 mg/week to 45 mg;
• non-pharmacological options: regular physical activity for overall benefit to the PD patients [48]

Rhinorrhea

• Antihistamines;
• anticholinergic sprays;
• topical steroid nasal sprays;
• vidian neurectomy, cryotherapy;
• radiofrequency ablation [25]

Dysphagia
• Dysphagia can be decreased by asking PD patients to do swallow manoeuvres [49];
• dietary modifications can also help to reduce dysphagia;
• oral motor exercises [50]

Hyposmia Deep brain stimulation can reduce hyposmia [51]

Othello syndrome
Discontinuing or reducing dose of dopamine agonists in PD patients with Othello Syndrome  
plus aripiprazole and quetiapine [52]

Sexual dysfunction

• Newly diagnosed PD patient — first start with dopaminergic drugs and ensure a follow up;
• use of antidepressants like clomipramine; selective serotonin reuptake inhibitors such as sertraline may 

be successful;
• sildenafil is an effective treatment option along with tadalafil and vardenafil;
• sublingual apomorphine;
• prostaglandin E1, papaverine and papaverine-phentolamine mixture are also effective [53]

Sleep disturbances
• Levodopa/carbidopa-controlled release (CR), eszopiclone, melatonin 3 to 5 mg can be used 

for the treatment of insomnia and modafinil for the treatment of excessive daytime sleepiness [54]

Urinary disturbances
Anticholinergics are used for urinary retention. Diazepam, baclofen or dantrolene may be useful in relaxing 
striated muscle in patients with hyper-reflexic external sphincters. Serotonergic agents such as duloxetine 
may be used to treat overactive bladder in PD [34]



78 Annals of clinical and experimental neurology. 2024; 18(3). DOI: https://doi.org/10.17816/ACEN.1001

REVIEW ARTICLES. Review
Non-motor symptoms of Parkinson’s disease 

References / Список источников
1.  DeMaagd G., Philip A. Parkinson’s disease and its management. Part 1: 
Disease entity, risk factors, pathophysiology, clinical presentation, and diag-
nosis. P. T. 2015;40(8):504–532. 
2. Scott B., Borgman A., Engler H. et al. Gender differences in Parkinson's 
disease symptom profile. Acta Neurol. Scand. 2000;102:37–43. 
DOI: 10.1034/j.1600-0404.2000.102001037.x
3. Agüera-Ortiz L., García-Ramos R., Grandas Pérez F.J. et al. Focus on de-
pression in Parkinson's disease: a Delphi Consensus of experts in psychiatry, 
neurology, and geriatrics. Parkinsons Dis. 2021;2021:6621991. 
DOI: 10.1155/2021/6621991
4.  Váradi C. Clinical features of Parkinson’s disease: the evolution of critical 
symptoms. Biology (Basel). 2020;9(5):103. DOI: 10.3390/biology9050103
5. Sveinbjornsdottir S. The clinical symptoms of Parkinson's disease. J. Neu-
rochem. 2016;139(Suppl 1):318–324. DOI: 10.1111/jnc.13691
6. Reijnders J.S.A.M., Ehrt U., Weber W.E.J. et al. A systematic review of prev-
alence studies of depression in Parkinson’s disease: the prevalence of depres-
sion in PD. Mov. Disord. 2008;23:183–189. DOI: 10.1002/mds.21803
7.  Schapira A.H.V., Chaudhuri K.R., Jenner P. Non-motor features of Parkin-
son disease. Nat. Rev. Neurosci. 2017;18(7):435–450. DOI: 10.1038/nrn.2017.62 
8. Rutten S., van der Ven P.M., Weintraub D. et al. Predictors of anxiety in 
early-stage of Parkinson’s disease — results from the first two years of a 
prospective cohort study. Parkinsonism Relat. Disord. 2017;43:49–55. 
DOI: 10.1016/j.parkreldis.2017.06.024
9. Upneja A., Paul B.S., Jain D., Choudhary R., Paul G. Anxiety in Parkinson’s 
disease: correlation with depression and quality of life. J. Neurosci. Rural. 
Pract. 2021;12(2):323–328. DOI: 10.1055/s-0041-1722840
10. Galtier I., Nieto A., Lorenzo J.N., Barroso J. Mild cognitive impairment in 
Parkinson's disease: diagnosis and progression to dementia. J. Clin. Exp. Neu-
ropsychol. 2016;38(1):40–50. DOI: 10.1080/13803395.2015.1087465
11. Aarsland D., Kurz M.W. The epidemiology of dementia associated with 
Parkinson's disease. Brain Pathol. 2010;20(3):633–639. 
DOI: 10.1111/j.1750-3639.2009.00369.x
12. Goldman J.G., Sieg E. Cognitive impairment and dementia in Parkinson 
disease. Clin. Geriatr. Med. 2020;36(2):365–377. DOI: 10.1016/j.cger.2020.01.001
13. Weil R.S., Reeves S. Hallucinations in Parkinson’s disease: new in-
sights into mechanisms and treatments. Adv. Clin. Neurosci. Rehabil. 
2020;19(4):ONNS5189. DOI: 10.47795/ONNS5189
14. Fenelon G., Mahieux F., Huon R., Ziegler M. Hallucinations in Parkinson’s 
disease: prevalence, phenomenology, and risk factors. Brain. 2000;123(Pt 4):733–
745. DOI: 10.1093/brain/123.4.733
15. Barnes J., David A.S. Visual hallucinations in Parkinson's disease: a review 
and phenomenological survey. J. Neurol. Neurosurg. Psychiatry. 2001;70(6):727–
733. DOI: 10.1136/jnnp.70.6.727
16. Samudra N., Patel N., Womack K.B., Khemani P., Chitnis S. Psychosis in 
Parkinson's disease: a review of etiology, phenomenology, and management. 
Drugs Aging. 2016;33(12):855–863. DOI: 10.1007/s40266-016-0416-8
17. Hey G., Nair N., Klann E. et al. Therapies for Parkinson’s disease and the 
gut microbiome: evidence for bidirectional connection. Front. Aging Neurosci. 
202315:1151850. DOI: 10.3389/fnagi.2023.1151850 
18. Pfeiffer R.F. Gastrointestinal dysfunction in Parkinson's disease. Curr. 
Treat. Options Neurol. 2018;20(12):54. DOI: 10.1007/s11940-018-0539-9
19. Knudsen K., Krogh K., Ostergaard K., Borghammer P. Constipation in 
Parkinson’s disease: subjective symptoms, objective markers, and new per-
spectives. Mov. Disord. 2017;32(1):94–105. DOI: 10.1002/mds.26866
20. Chiang H.L., Lin C.H. Altered gut microbiome and intestinal pathology in 
Parkinson’s disease. J. Mov. Disord. 2019;12(2):67–83. DOI:10.14802/jmd.18067
21. Srivanitchapoom P., Pandey S., Hallett M. Drooling in Parkinson’s disease: 
a review. Parkinsonism Relat. Disord. 2014; 20(11):1109–1118. 
DOI: 10.1016/j.parkreldis.2014.08.013
22. Kalf J.G., Munneke M., van den Engel-Hoek L. et al. Pathophysiology of 
diurnal drooling in Parkinson’s disease. Mov. Disord. 2011;26(9):1670–1676. 
DOI: 10.1002/mds.23720
23. Khoshbin K., Hassan A., Camilleri M. Cohort study in Parkinsonism: de-
layed transit, accelerated gastric emptying, and prodromal dysmotility. Neurol. 
Clin. Pract. 2021;11(4):e407–e413. DOI: 10.1212/CPJ.0000000000001003
24. Suttrup I., Warnecke T. Dysphagia in Parkinson's disease. Dysphagia. 
2016;31(1):24–32. DOI: 10.1007/s00455-015-9671-9
25. Chen T., Edwards T.S., Hinson V.K., Soler Z.M. Prevalence of rhinorrhea in 
Parkinson disease: a systematic review and meta-analysis. Neurol. Clin. Pract. 
2022;12(4):e75–e81. DOI: 10.1212/CPJ.0000000000001180

26. Xiao Q., Chen S., Le W. Hyposmia: a possible biomarker of Parkinson’s 
disease. Neurosci. Bull. 2014;30(1):134–140. DOI: 10.1007/s12264-013-1390-3
27. Poletti M., Perugi G., Logi C. et al. Dopamine agonists and delusional jeal-
ousy in Parkinson’s disease: a cross-sectional prevalence study. Mov. Disord. 
2012;27(13):1679–82. DOI: 10.1002/mds.25129
28. Kataoka H., Kiriyama T., Eura N. et al. Othello syndrome and chronic 
dopaminergic treatment in patients with Parkinson's disease. Parkinsonism 
Relat. Disord. 2014;20(3):337–339. DOI: 10.1016/j.parkreldis.2013.09.001
29. De Michele G., Palmieri G.R., Pane C. et al. Othello syndrome in Parkin-
son's disease: a systematic review and report of a case series. Neurol. Sci. 
2021;42(7):2721–2729. DOI: 10.1007/s10072-021-05249-4
30. Ng Y.F., Chen C.Y., Chia G.T. et al. The association between Parkinson’s 
disease and sexual dysfunction: clinical correlation and therapeutic implica-
tions. Ageing Res. Rev. 2022;79:101665. DOI: 10.1016/j.arr.2022.101665
31. Addis I.B., Van Den Eeden S.K., Wassel-Fyr C.L. et al. Sexual activity and 
function in middle-aged and older women. Obstet. Gynecol. 2006;107:755–764.
32. Bhattacharyya K.B., Rosa-Grilo M. Sexual dysfunctions in Parkinson's dis-
ease: an underrated problem in a much-discussed disorder. Int. Rev. Neurobiol. 
2017;134:859–876. DOI: 10.1016/bs.irn.2017.05.019
33. Hirtz D., Thurman D.J., Gwinn-Hardy K. et al. How common are the "com-
mon" neurologic disorders? Neurology. 2007;68(5):326–337. 
DOI: 10.1212/01.wnl.0000252807.38124.a3
34. Yeo L., Singh R., Gundeti M. et al. Urinary tract dysfunction in Parkinson’s 
disease: a review. Int. Urol. Nephrol. 2012;44(2):415–424. 
DOI: 10.1007/s11255-011-9969-y
35. Frenklach A. Management of depression in Parkinson’s disease. Am. 
J. Psychiatry Resid. J. 2016;11(4):8–11. DOI: 10.1176/appi.ajp-rj.2016.110405
36. Sandoval-Rincon M., Saenz-Farret M., Miguel-Puga A. et al. Rational 
pharmacological approaches for cognitive dysfunction and depression in 
Parkinson’s disease. Front. Neurol. 2015;6:71. 
DOI: 10.3389/fneur.2015.00071
37. Troeung L., Egan S.J. , Gasson N. A meta-analysis of randomized place-
bo-controlled treatment trials for depression and anxiety in Parkinson’s 
disease. PLoS One. 2013;8(11):e79510. 
DOI: 10.1371/journal.pone.0079510
38. Qiu B.Y., Qiao J.X., Yong J. Meta-analysis of selective serotonin reuptake 
inhibitors (SSRIs) compared to tricyclic antidepressants (TCAs) in the effica-
cy and safety of anti-depression therapy in Parkinson’s disease (PD) patients. 
Iran J. Pharm. Res. 2014;13(4):1213–1219.
39. Smith K.M., Eyal E., Weintraub D. et al. Combined rasagiline and anti-
depressant use in Parkinson disease in the ADAGIO Study. JAMA Neurol. 
2015;72(1):88–95. DOI: 10.1001/jamaneurol.2014.2472
40. Pahwa R., Stacy M.A., Factor S.A. et al. Ropinirole 24-hour prolonged re-
lease: randomized, controlled study in advanced Parkinson disease. Neurology. 
2007;68(14):1108–1115. DOI: 10.1212/01.wnl.0000258660.74391.c1
41. Chen J.J., Marsh L. Anxiety in Parkinson's disease: identification and 
management. Ther. Adv. Neurol. Disord. 2014;7(1):52–59. 
DOI: 10.1177/1756285613495723
42. Cumming R., Le Couteur D. Benzodiazepines and risk of hip fractures 
in older people: a review of the evidence. CNS Drugs. 2003;17(11):825–837. 
DOI: 10.2165/00023210-200317110-00004
43. Dell’Agnello G., Ceravolo R., Nuti A. et al. SSRIs do not worsen Parkinson’s 
disease: evidence from an open-label, prospective study. Clin. Neuropharmacol. 
2001;24(4):221–227. DOI: 10.1097/00002826-200107000-00005
44. Aarsland D., Batzu L., Halliday G.M. et al. Parkinson disease-associated 
cognitive impairment. Nat. Rev. Dis. Primers. 2021;7(1):47. 
DOI: 10.1038/s41572-021-00280-3
45. Emre M., Aarsland D., Albanese A. et al. Rivastigmine for dementia as-
sociated with Parkinson's disease. N. Engl. J. Med. 2004;351(24):2509–2518. 
DOI: 10.1056/NEJMoa041470
46. Pfeiffer C., Wagner M.L. Clozapine therapy for Parkinson's disease and 
other movement disorders. Am. J. Hosp. Pharm. 1994;51(24):3047–3053. 
47. Carrasco A.J.P., Timmermann L., Pedrosa D.J. Management of constipation 
in patients with Parkinson’s disease. NPJ Parkinsons Dis. 2018;4:6. 
DOI: 10.1038/s41531-018-0042-8
48. Bhidayasiri R., Phuenpathom W., Tan A.H. et al. Management of 
dysphagia and gastroparesis in Parkinson’s disease in real-world clini-
cal practice — balancing pharmacological and non-pharmacological ap-
proaches. Front. Aging Neurosci. 2022;14:979826. 
DOI: 10.3389/fnagi.2022.979826



79Анналы клинической и экспериментальной неврологии. 2024. Т. 18, № 3. DOI: https://doi.org/10.17816/ACEN.1001

ОБЗОРЫ. Научный обзор
Немоторные симптомы болезни Паркинсона 

52. Perugi G., Poletti M., Logi C. et al. Diagnosis, assessment, and manage-
ment of delusional jealousy in Parkinson's disease with and without demen-
tia. Neurol. Sci. 2013;34(9):1537–1541. DOI: 10.1007/s10072-012-1276-6
53. Bronner G., Vodušek D.B. Management of sexual dysfunction in Parkinson’s 
disease. Ther. Adv. Neurol. Disord. 2011;4(6):375–383. 
DOI: 10.1177/1756285611411504
54. Seppi K., Weintraub D., Coelho M. et al. The movement disorder society 
evidence-based medicine review update: treatments for the non-motor symp-
toms of Parkinson’s disease. Mov. Disord. 2011;26(Suppl. 3):42–80. 
DOI: 10.1002/mds.23884

49. Felix V.N., Corrêa S.M.A., Soares R.J. A therapeutic maneuver for oropha-
ryngeal dysphagia in patients with Parkinson’s disease. Clinics. (Sao Paulo). 
2008;63(5):661–666. DOI: 10.1590/S1807-59322008000500015
50. López-Liria R., Parra-Egeda J., Vega-Ramírez F.A. et al. Treatment of dys-
phagia in Parkinson's disease: a systematic review. Int. J. Environ. Res. Public 
Health. 2020;17(11):4104. DOI: 10.3390/ijerph17114104
51.  Li C., Hou Y., Wang X. et al. Impact of subthalamic deep brain stimulation 
on hyposmia in patients with Parkinson's disease is influenced by constipa-
tion and dysbiosis of microbiota. Front. Neurol. 2021;12:653833. 
DOI: 10.3389/fneur.2021.653833



80 Annals of clinical and experimental neurology. 2024; 18(3). DOI: https://doi.org/10.17816/ACEN.1001

REVIEW ARTICLES. Review
Non-motor symptoms of Parkinson’s disease 

Информация об авторах 

Ривзи Сайед З.Х. — студент медицинского колледжа Кастурба, Академия 
высшего образования Манипала, Манипал, Индия, 
https://orcid.org/0009-0007-1248-1808
Палимар Викрам — д-р мед. наук, профессор, заведующий кафедрой су-
дебной медицины, Медицинский колледж Кастурба, Академия высшего 
образования Манипала, Манипал, Индия, 
https://orcid.org/0000-0001-5258-1992
Гупта Чандни — д-р мед. наук, адъюнкт–профессор, кафедра анатомии, 
Медицинский колледж Кастурба, Академия высшего образования Ма-
нипала, Манипал, Индия, 
https://orcid.org/0000-0002-9232-0946
Андраде Лидия С. — PhD (Мед.), адъюнкт-профессор, кафедра анатомии, 
Медицинский колледж Кастурба, Академия высшего образования Ма-
нипала, Манипал, Индия, 
https://orcid.org/0000-0003-1690-8593

Вклад авторов: Гупта Ч. — разработка концепции, визуализация, визу-
альное оформление, проверка и редактирование рукописи; Ривзи С.З.Х. — 
курирование данных, формальный анализ, проведение исследования, ме-
тодология, составление исходного проекта рукописи; Палимар В. — управ-
ление проектом, проверка и редактирование рукописи; Андраде Л.С. — 
утверждение, проверка и редактирование рукописи. Все авторы прочли 
и одобрили финальную версию перед публикацией.

Information about the authors 

Syed Z. H. Rizvi — student, Kasturba Medical College, Manipal Academy 
of Higher Education, Manipal, India, 
https://orcid.org/0009-0007-1248-1808
Vikram Palimar — D. Sci. (Med.), Professor, Head, Department of forensic 
medicine, Kasturba Medical College, Manipal Academy of Higher Education, 
Manipal, India, 
https://orcid.org/0000-0001-5258-1992
Chandni Gupta — D. Sci. (Med.), Additional professor, Department of ana- 
tomy, Kasturba Medical College, Manipal Academy of Higher Education, 
Manipal, India, 
https://orcid.org/0000-0002-9232-0946
Lydia S Andrade — PhD (Med.), Assoc. Prof., Department of anatomy, Kastur-
ba Medical College, Manipal Academy of Higher Education, Manipal, India, 
https://orcid.org/0000-0003-1690-8593

Author contributions: Gupta Ch. — conceptualization, visualization, review and 
editing of the manuscript; Rizvi S.Z.H. — data curation, formal analysis, inves-
tigation, methodology, original draft preparation; Palimar V. — project adminis-
tration, review and editing of the manuscript; Andrade L.S. — validation, review 
and editing of the manuscript. All authors have read and approved the final 
version of the article.




