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Abstract 

Background: Parkinson’s disease (PD) is the most common degenerative movement disorder. It is featured by 
motor manifestations and up till now the clinical diagnosis is based on them. Since the progress in the symptomatic 
treatment of PD and the longer survival of patients, non-motor manifestations (NMM) were more recognized and 
considered to be significant. The importance of NMM is that they reflect the more diffuse pathology of PD and may 
represent an opportunity of earlier diagnosis and treatment. Here in this cross-sectional study, we try to estimate 
the frequency of such manifestations in PD patients in the country. Using slightly modified PD non-motor (28 of 30 
responses) questionnaire (NMS Quest), we studied the incidence of NMM in 100 PD patients attending one major 
teaching hospital and compared their occurrence in 130 age- and gender-matched non-PD controls.

Results: Out of 100 PD patients (40% females) mean age 67.4 ± 12 with disease duration of 7.3 ± 5.8, 
range < 1–33.2 years), and 130 control subjects (48.5% females), mean age 65.0 ± 7.0. PD patients had 8.6 ± 5.3 NMM 
while controls had 3.4 ± 3.3 NMM, respectively (p < 0.00001 t test). Constipation, urgency, insomnia, sad feeling, panic, 
light headedness and recent memory impairment were the most prevalent NMM in PD compared to controls, while 
nocturia, restless legs, encopresis and falling were not different in the two groups. The number of NMM ranged from 
0 to 21 in PD patients with 50% having ≥ 8 manifestations. The number of NMM did not correlate with age, gender, 
or disease duration as defined by the classical motor symptoms. Frequency of 23 of these 28 manifestations differed 
significantly in PD patients compared to controls.

Conclusions: This study confirms that NMM in Jordanian PD patients are very common as reported in other popula-
tions. This signifies the universal prevalence of such NMM reflecting their important impact on their daily life and their 
relevant contribution to better understanding of this disease.
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Background
Parkinson disease (PD) is a complex neurodegenera-
tive disorder that progresses over time. PD is associated 
with a range of clinical manifestations involving multiple 

neurotransmitter pathways within the brain [1–3]. Ever 
since PD has been first described up till many years later, 
it has been recognized as a motor disorder, yet this might 
be considered a one-dimensional view of the diverse clin-
ical spectrum of this disease. Along with the motor car-
dinal features, rigidity, bradykinesia and resting tremor 
[1, 4–6], non-motor symptoms (NMS) almost inevitably 
emerge with disease progression, and they dominate the 
clinical picture of advanced PD. NMS such as hyposmia, 
rapid eye movement sleep behavioral disorder (RBD), 
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depression and constipation present early in the disease 
[2, 7]. On the other hand, deterioration of global cogni-
tion and short-term memory correlate with the disease 
severity, in which they present in advanced stages reflect-
ing the disease progression [3]. Other NMS include 
psychosis and hallucinations, autonomic dysfunction, 
sensory symptoms, and other sleep disorders [8].

Despite the emphasis on motor symptoms, several 
studies have shown that non-motor symptoms com-
monly present in PD patients, affecting more than 50% 
of patients [7, 9–11]. There has been evidence suggest-
ing the presence NMM preceding the classical rigidity 
bradykinetic symptoms including autonomic, olfactory 
[12] and pathological evidence based on the presence of 
alpha synuclein in ascending order from the medulla up 
to the cortex [13]. Since the non-invasive stimulation of 
the brain tissue (NIBS) by magnetic or electric stimula-
tion has been shown to be feasible and helpful to under-
stand the mechanism of response to different stimuli [14] 
and to be of possible therapeutic effect of psychiatric 
symptoms [15] and such symptoms in PD patients [16] 
the detection of NMM of PD may be important as they 
may be amenable to such interventions. The pathogen-
esis of PD is quite complex and may involve the contribu-
tion of microorganisms including the microbiota in our 
intestines [17] as well as the possible role of cyanotoxins 
related to cyanobacteria [18] or the role of slow chronic 
inflammatory process and impaired bioactive kynure-
nines [19] and the role of indolamine single nucleotide 
polymorphism on the age onset of PD as an important 
factor in kynurenine pathway of tryptophan metabolism 
these patients [20]. There has been significant progress in 
understanding the relationship of gut microbiota regu-
lation and neurodegenerative disease [21], their role in 
misfolding proteins like alpha synuclein in PD [22]. The 
finding of peripheral biomarkers for neurodegenerative 
disorders [23] and the relevant experimental models like 
the unilateral intralesional 6 hydroxydopamine lesions in 
mice [24] that showed evidence for non-motor manifes-
tations in this PD model will advance our knowledge in 
this field. In addition to this, the ongoing efforts to reach 
personalized medical care based on certain markers in 
Alzheimer disease and PD [25] will lead to better under-
standing of the pathophysiology of degenerative neuro-
logical disorder and better avenues for new prophylactic 
and therapeutic options.

Although these symptoms are substantially prevalent in 
all stages of the disease, most of physicians and research-
ers’ attention is focused on the motor symptoms. Con-
sequently, this results in missing some pieces of the full 
picture of the disease and thus, lack of reporting, diagno-
sis, and management of these NMS. Even though PD is a 
motor disorder, some of the NMS occur in the very early 

stages of the disease, preceding the motor triad. These 
mostly include olfactory dysfunction and RBD [1, 9, 10]. 
These contribute to the complexity of the range of clinical 
manifestations in PD including motor, non-motor, and 
neuropsychiatric features. NMS have been perceived as a 
crucial determinant of the quality of life of PD patients 
[10, 12, 13]. Therefore, negligence of such treatable symp-
toms and potential treatment of some cognitive and psy-
chiatric symptoms in PD patients with NIBS [16]leads to 
significant deterioration in the patient’s life, in addition to 
increase in morbidity and mortality rates [28–31].

Multiple tools have been established for the purpose of 
NMS assessment. Those include the non-motor symp-
tom scale (NMSS) [26, 27, 32], the scales for outcomes 
in PD-Sleep (SCOPA-S) [33] Movement Disorder Soci-
ety-Sponsored Revision of the Unified Parkinson’s Dis-
ease Rating Scale (MDS-UPDRS) [34]. We have used the 
self-completed non-motor symptoms questionnaire for 
Parkinson’s disease: the (NMS Quest) which has been 
validated in other study [35].

Others have used diaries based on daily activities [36]
The purpose of this study is to find the prevalence of 

NMS of PD among patients in the country. Furthermore, 
to evaluate the pattern of occurrence and frequency of 
each symptom. This study will shed light on the signifi-
cance of NMS so that their impact on the patient’s quality 
of life and progression of PD will be better appreciated. 
Accordingly, this will encourage physicians and research-
ers to spend more time and effort on the management of 
NMS and understanding their pathophysiology, particu-
larly with the lack of research around this topic in the 
country.

Methods
The current study was held at one major teaching hos-
pital. The study was conducted between November 
2019 and December 2020. The study was designed as a 
cross-sectional case control study, with a review through 
clinical records of 659 patients who have been diagnosed 
with Parkinson’s disease at specialty neurology clinics. 
Among these sample, 152 patients could not be reached; 
120 patients did not complete the interview; 281 refused 
to participate in the study; and 6 were excluded because 
they had been diagnosed with non-idiopathic Parkinson 
disease (drug-induced Parkinsonism); 100 patients com-
pleted the interview and fulfilled the criteria to be a case 
for this study (Fig. 1). To qualify as a case, the diagnosis 
"Parkinson" must be clearly documented and signed by 
a consultant neurologist in the clinical record. Moreo-
ver, control was defined as a patient who has not been 
diagnosed previously with PD but follows up at different 
medical (except neurology) clinics and were seen in the 
same period as PD patients. 130 non-PD patients were 
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randomly selected and in total 230 patients and controls 
were interviewed through phone calls. A questionnaire 
of demographic variables (age, gender, marital status, 
and date and place of diagnosis). A slightly modified 
version of NMS QUEST which is the most widely used 
measure of the non-motor symptoms of PD, with well-
established reliability and validity [32]. It consists of 30 
questions each asks about experiencing one of the non-
motor symptoms. The answer is considered “Yes” if the 
patient has experienced it during the past month. And it 
is considered “No” If they have not experienced it in the 
past month. 28 out of the 30 questions were included in 
the questionnaire. Some of the studied manifestations 
are defined as follows. Constipation (defined as less than 
3 bowel movements a week or having to strain to pass 
a stool). Urinary urgency (defined as a sense of urgency 
to pass urine makes you rush to the toilet). Insomnia 
(defined as difficulty getting to sleep at night or staying 
asleep at night. Feeling sad (defined as feeling sad, ‘low’ or 
‘blue’). Feeling panicky (defined as feeling anxious, fright-
ened, or panicky). Recent memory impairment (defined 
as problems remembering things that have happened 
recently or forgetting to do things. Poor concentration 
(defined as difficulty concentrating or staying focused). 
Lack of interest (defined as loss of interest in what is 
happening around you or doing things. Hallucinations 
(defined as seeing or hearing things that you know or are 

told are not there). Delusions (defined as believing things 
are happening to you that other people say are not true). 
Nightmares (defined as intense, vivid dreams or fright-
ening dreams). Hypersomnolence (defined as finding it 
difficult to stay awake during activities such as working, 
driving, or eating. REM sleep disorders (defined as talk-
ing or moving about in your sleep as if you are ‘acting’ 
out a dream). Dysphagia (defined as difficulty swallow-
ing food or drink or problems with choking). Dysgeusia 
and anosmia (defined as loss or change in your ability to 
taste or smell). Sialorrhea (defined as dribbling of saliva 
during the daytime). Weight change (defined as unex-
plained change in weight, not due to change in diet. 
Lightheadedness (defined as feeling lightheaded, dizzy, 
or weak standing from sitting or lying). The 2 ques-
tions asking about sexual desire and difficulties were not 
included. Furthermore, questions about the duration 
and onset of experiencing each symptom were added to 
assess the relationship between motor and non-motor 
manifestations.

The statistical analysis was performed using the statisti-
cal package for social sciences IBM SPSS version 22, 2020 
(SPSS Inc., Chicago, IL, USA). For continuous variables 
t test was used and for categorical variable cross-tables 
with Chi-square calculated for significance between the 
two groups. p value of < 0.05 was significant. Pearson cor-
relation was calculated to assess relationship between 
NMM, age, gender and duration of PD based on motor 
diagnosis.

Results
Table  1 shows demographic characteristics of PD 
patients and controls as well as the frequencies of the 
28 NMM. We included 100 patients of PD including 60 
males (60%) and 40 females (40%) and the mean age of 
67.4 ± 12  years and mean disease duration of 7.3 ± 5.8, 
range < 1–33.2 years. Meanwhile, there were 130 non-PD 
control subjects, 67 males (51.5%) and 63 females (48.5%) 
and a mean age of 65.0 ± 7.0 years. There was no signifi-
cant difference in the age (p = 0.08) or gender (p = 0.85) 
between the two groups (Table  1). Overall findings of 
NMM in PD and control groups: frequency of 23 of the 28 
studied manifestation differed significantly in PD patients 
compared to controls with prevalence ranging from 12 to 
66% in PD patients, 0.8 to 39.2% in controls. The other 
five NMM (nocturia, restless legs, incomplete fecal evac-
uation, encopresis, and fainting) were not statistically dif-
ferent in the two groups (Table 2). The number of NMM 
per patient ranged from 0 to 21 in PD patients with 50% 
having ≥ 8 manifestations. The most common NMM, 
constipation, nocturia, urinary urgency, insomnia, sad 
feelings, panic, and vertigo/light headedness occurred 
each occurred in ≥ 40% of PD patients, while 22 out of the 

659   PD patient chart reviewd

100 patients completed the 
interview

559 patients excluded:
281 refused to consent

152 not reached
120 did not complete intreview

006 secondary parkinsonism

Fig. 1 Flowchart showing PD patient selection
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28 NMM each occurred in ≥ 20% of these patients. While 
in the control group only one NMM, nocturia occurred 
in ≥ 40%, and 5 NMM occurred in ≥ 20%. The most 
common NMM in control group were nocturia, urinary 
urgency, insomnia, unexplained pain, and recent memory 
impairment each occurring in ≥ 20%. Frequencies are 
described in more detail in Table  2 and the Fig.  2. The 
most common manifestations in PD were gastrointestinal 
and urinary symptoms, namely, constipation followed by 
urinary urgency with frequencies in PD, controls of 66%, 
15.4% (p = 0.000), and 53%,39.2% (p = 0.031), respec-
tively. These were followed by sleep and neuropsychiatric 
manifestations, namely, insomnia, feeling sad, and feeling 
panicky with frequencies in PD, controls of 49%, 23.1% 
(p < 0.00001), 47%, 16.2% (p = 0.000), and 47%, 17.7% 
(p = 0.001), respectively. Other neuropsychiatric manifes-
tations ranked less in the frequency in PD patients with 
recent memory impairment along with poor concentra-
tion, both showing higher prevalence among PD patients 
with frequencies of 39% and 28% in PD patients, 21.5% 
and 16.9% in controls (p = 0.004, 0.043), respectively. 
Lack of interest was more frequent in PD patients with 
a frequency of 36%, 16.2% in controls (p = 0.001). Hallu-
cinations and delusions were also more common in PD 
patients rather than controls (19% and 13%, 0.2.3% and 
1.5%, respectively. p = 0.000). Other sleep disturbances 
were also more common in PD patients including night-
mares, hypersomnolence, and REM sleep disorders, with 
frequencies of 33%, 31%, and 26%, 10.8%, 3.1%, and 5.4%, 
respectively (p < 0.00001). Although encopresis and fecal 
incontinence did not show statistically significant dif-
ference between the two groups, other gastrointestinal 
manifestations did. Dysphagia, dysgeusia and anosmia, 
sialorrhea, weight change, and nausea and vomiting 
were more common in PD patients (35%, 28%, 27%, 26%, 
and 12%, 3.1%, 1.5%, 0.8%, 6.2, and 3.1%, respectively, 
p < 0.05). Lightheadedness, unexplained pain, LL edema, 
hyperhidrosis and diplopia were also more common in 
PD patients. The onset of NMM varied from one mani-
festation to another. The relationship between the onset 
of NMM and the classical motor based clinical diagno-
sis varied also markedly with a minimum mean of almost 
5 years prior to diagnosis (− 4 0.9 ± 7.2). Of the 28 NMM 
only 5 were reported to occur after the motor onset 

(nausea/vomiting, visual hallucinations, syncope, lower 
limb edema and delusions) while all other 23 manifesta-
tions could precede or follow the motor manifestations.

Relation of symptoms to patient characteristics: the 
number of NMM did not correlate with age, gender, or 
disease duration (r = − 0.16, 0.07, 0.17 and p = 0.12, 0.52 
and 0.0.09, respectively). We did not assess disease sever-
ity in this study as this was a questionnaire study and 
we did not have well documented data of the severity or 
stage of the disease in each patient.

Discussion
In this first study about PD patients in Jordan, we 
have confirmed what has been shown in other stud-
ies coming from different parts of the world indicat-
ing the high prevalence of NMM in PD patients [27, 

Table 1 Demographic data in Parkinson’s disease patients and 
control group

PD Parkinson’s disease

*Chi-square Fisher exact test, ¥ not statistically significant

Variable PD (n 100) Control (n 130) p value*

Age (years) Mean ± SD 67.4 ± 12 65.0 ± 7.0 0.08¥

Gender (%) M/F 60.0/40.0 51.5/48.5 0.85¥

Table 2 Non-motor manifestations in Parkinson’s disease 
patients and control group

PD Parkinson’s disease

*Chi-square Fisher exact test, ¥ not statistically significant

Variable PD (n 100) % Control (n 
130) %

p value*

Constipation 66.0 15.4  < 0.00001

Nocturia 54.0 41.5 0.060¥

Urinary urgency 53.0 39.2 0.031

Insomnia 49.0 23.1  < 0.00001

Sad feelings 47.0 16.2  < 0.00001

Feeling panicky 47.0 17.7 0.001

Light headedness 40.0 16.9  < 0.00001

Recent memory impairment 39.0 21.5 0.004

Unexplained pain 37.0 23.1 0.021

Lack of interest 36.0 16.2 0.001

Dysphagia 35.0 3.1  < 0.00001

Nightmares 33.0 10.8  < 0.00001

Hypersomnolence 31.0 3.1  < 0.00001

Dysgeusia/anosmia 28.0 1.5  < 0.00001

Poor concentration 28.0 16.9 0.043

Sialorrhea 27.0 0.8  < 0.00001

Lower limb edema 27.0 13.8 0.013

Weight change 26.0 6.2  < 0.00001

Sleepwalk/talk 26.0 5.4  < 0.00001

Restless legs 24.0 18.5 0.306¥

Incomplete fecal evacuation 21.0 14.6 0.205¥

Hyperhidrosis 21.0 5.4  < 0.00001

Hallucinations 19.0 2.3  < 0.00001

Diplopia 13.0 0.8  < 0.00001

Delusions 13.0 1.5  < 0.00001

Nausea/vomiting 12.0 3.1 0.008

Encopresis 9.0 3.1 0.054¥

Falling 3.0 0.8 0.200¥
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29, 38–42] in addition to 3 studies from Egypt [43–45] 
using the validated NMS QUEST questionnaire. As we 
compared our patients to an age- and gender-matched 
group, we found that the frequency and distribution of 
these NMM differed significantly in PD patients reflect-
ing that PD pathology would mandate what manifesta-
tion will be more prevalent. Most of the studied NMM 
23/28 were significantly more prevalent in PD patients 
and these manifestations reflect the well-known diffuse 
pathology of PD which is much beyond the substantia 
nigra and involves areas related to affect, sleep, pain, 
autonomic and cognitive functions [2, 6, 41]. The num-
ber of these NMM did not correlate with age, gender, 
or duration of disease based on clinical motor diagno-
sis. This may indicate that these NMM are integral and 
independent part of this disease with different patho-
physiology and time course independent of the motor 
manifestations. Of the common NMM nocturia did not 
differ significantly between the 2 groups perhaps reflect-
ing the age-related lower urinary tract dysfunction that 
is quite common, and age related [37]. Fainting and RLS 

also did not differ in the two groups due the increased 
prevalence of both symptoms with age [46–48]. Enco-
presis almost reached statistical significance occurring 
more in PD patients 9.0% compared to 3.1% (p = 0.054) 
and this could have been significant if we had a larger 
sample size. Most studies found it was the least reported 
NMM or not significantly different from control group 
[27, 38]. The onset of 22 out of the 28 manifestations 
were reported by some of these patients to occur before 
the motor onset by variable time (-4.9 ± 7.2 years). This 
is important as clinicians do not consider PD as a differ-
ential diagnosis in those who present with these NMM. 
If for example we consider a scoring system for patients 
who present with the most common NMM before their 
clinical PD diagnosis, excluding those symptoms that 
are also known to be common in a matched control 
group, these patients perhaps can be followed for pos-
sible future conversion to clinical PD. So, in our study 
if we consider someone who presents with constipation, 
urinary urgency, insomnia, depression, and unexplained 
chronic pain then such a patient may be having the 
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prodrome or preclinical PD as we know it with its motor 
manifestations. This group of patients may then be 
chosen with a control group to undergo more advance 
evaluation for possible PD like dopa PET scan [37], 
and then be considered for a disease-modifying inves-
tigational drug trial. On the other hand, these NMM 
regardless of their time relationship to the motor signs, 
have been shown to have significant impact on patients’ 
daily activities and function and need to be addressed 
and managed [5, 6, 28, 40, 48]. There are still further 
issues that need to be studied in PD patients including 
studies to assess modulation of autonomic nervous sys-
tem for behavioral regulation as manifested by response 
to interpersonal space (IPS) changes by methods like 
skin conductance response (SCR) which was quite sen-
sitive in normal persons [49, 50]. Finally, we recognize 
the limitations of our study. First, it is one center rather 
than representative of Jordan. Since our facility is in 
the heart of the capital city and we have patients com-
ing from all over the country, we can say it may reflect 
partially the PD population in the country. Second the 
number of patients was relatively small, and the control 
subjects were matched only for gender and age, and we 
did not look for other confounding factors like smok-
ing, diet habits, atherosclerotic risk factors. This may 
give this study less weight regarding its conclusions 
and we may need to study these PD patients with better 
matched controls. Also, we did not attempt to correlate 
the findings with the severity of the disease for the rea-
son discussed above.

Conclusions
In summary, we presented here data showing that 
NMM were quite prevalent in PD patients in Jor-
dan. The significance of this study is that it confirmed 
findings of other studies done in different parts of the 
world including the three studies from Egypt (43, 44, 
45), though it is the first in Jordan. This subject needs 
further study in well controlled PD cohorts to better 
understand the frequency and effect of such manifesta-
tions on the life and disease progression in this disease. 
These manifestations reflect the widespread pathol-
ogy of PD reflecting its systemic rather than restricted 
nature. Looking for and understanding the patho-
physiology of such manifestations may allow better 
knowledge of the natural progression of such chronic 
degenerative disorders and may represent an oppor-
tunity to study such a disease before its relentless pro-
gressive motor signs taking advantage of our current 
understanding of the possible role of infectious, inflam-
matory, genetic, and environmental factors associated 

with these diseases. This will help in finding better ways 
of prevention and treatment of such disorders.
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