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Abstract
Background and Aim: Autonomic symptoms in Parkinson’s disease (PD) are very common and contribute to the sever-
ity of patient’s disability. We evaluated the occurrence of autonomic symptoms in Greek patients with PD utilizing the 
Scales for Outcomes in Parkinson’s Disease-Autonomic questionnaire (SCOPA-AUT), a specific 23-item self-complet-
ed questionnaire for the assessment of autonomic dysfunction in patients with PD.
Subjects and Methods: One hundred and sixty-one PD patients and forty matched controls were enrolled in the study. 
Clinical assessment was performed with the Hoehn and Yahr scale. Patients completed a demographic questionnaire, the 
Non-Motor Symptoms Questionnaire (NMSQuest), the Parkinson’s Disease Questionnaire (PDQ-39) and the SCOPA-
AUT scale which was properly translated into Greek and validated for the study.
Results: SCOPA-AUT scale showed a good reliability profile and  correlated well with other measures for non-motor 
symptoms and health-related quality measures in PD patients. PD patients scored higher than controls in the total SCO-
PA -AUT score (mean score 11.9 versus 6.4). Patients reported problems in many items of the SCOPA-AUT, but the most 
common autonomic symptoms emerged in the Urinary and the Gastrointestinal domains. Especially sialorrhea, constipa-
tion, straining for defecation, incontinence and nocturia differentiated patients from controls. Furthermore, mean total 
SCOPA-AUT score correlated with duration and severity of the disease.
Conclusion: Autonomic symptoms in PD are too important to remain undetected. By incorporating into everyday prac-
tice the use of suitable and reliable questionnaires, physicians will be able to adequately detect and manage these symp-
toms. Hippokratia 2016, 20(2):115-120
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Introduction
Parkinson’s disease  (PD) is a common neurodegenera-

tive disorder characterized by motor symptomatology, such 
as tremor at rest, rigidity, postural instability, bradykinesia, 
and freezing episodes. However, the clinical spectrum of 
PD is more extensive covering a wide range of non-motor 
symptoms, including cognitive and behavioral impairment, 
sleep disorders, autonomic and sensory symptoms (pain, hy-
posmia) as well as fatigue1,2.  The widespread degeneration 
beyond the substantia nigra in other brain regions is respon-
sible for the various motor and non-motor symptoms3. 

Autonomic symptoms, including deficits in cardio-
vascular, gastrointestinal, genitourinary, pupillomotor, 
respiratory and thermoregulatory functions, are common 
in PD4-6. Their reported prevalence ranges from 2 % to 
80 %5,7,8. They may be present in the early stages of the dis-
ease, sometimes even before the classic motor symptoms 
become apparent9,10. Autonomic dysfunction in PD is a seri-
ous problem that has a great impact on daily life functioning 

and health-related quality of life of the patients. Therefore 
the identification and assessment of autonomic dysfunction 
seem to be of great importance in clinical practice in order 
to avoid complications and require appropriate treatment. 
Visser et al8 developed a specific patient-reported question-
naire that assesses autonomic symptoms in PD: the ‘Scales 
for Outcomes in Parkinson’s Disease-Autonomic ques-
tionnaire (SCOPA-AUT)’. SCOPA-AUT is an easily self-
administered questionnaire for assessment of the frequency 
and burden of autonomic dysfunction in PD.

The purpose of our study was to evaluate the occurrence 
of autonomic symptoms in Greek patients with PD utilizing 
the SCOPA-AUT and to determine a relationship between 
autonomic symptoms and disease-related parameters.

Subjects and Methods
Subjects

One hundred and sixty-one patients with PD (diagnosed 
according to the U.K. PD Brain Bank criteria11) were includ-
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ed in the study. Exclusion criteria were dementia, sensorial 
deficit (blindness), severe concomitant illness (stroke, injury 
e.t.c.), pharmacological effect (dopamine antagonists e.t.c.), 
and inability to answer questionnaires. The study was car-
ried out at the 3rd University Department of Neurology of 
the Aristotle University of Thessaloniki, between 2010 and 
2015 after obtaining the approval of the Ethical Committee 
of G.Papanicolaou hospital (1st/19-1-2010). Forty healthy 
subjects served as a control population. Both patients and 
controls provided informed consent.

Parkinsonian patients answered a demographic ques-
tionnaire including age, gender, education, and informa-
tion about the disease (duration of disease, age at onset, 
type of treatment). Clinical assessment was made using 
the Hoehn and Yarh stage12.

Methods
The SCOPA-AUT is a specific 23-item self-completed 

questionnaire for the assessment of autonomic dysfunction 
in patients with PD. The 23 items of the SCOPA-AUT are 
grouped into six domains: i) gastrointestinal  functioning 
(seven items), ii) urinary functioning (six items), iii) car-
diovascular functioning (three items), iv) thermoregula-
tory functioning (four items), v) pupillomotor functioning 
(one item),  and vi) sexual function (two items for men 
and two for women). The maximum score is 69, with the 
score for each item ranging from 0 (never experiencing the 
symptom) to 3 (often experiencing the symptom)8.

Translation and Back-Translation of the SCOPA-AUT
The SCOPA-AUT was translated into Greek by two 

independent native Greek speakers with excellent knowl-
edge of English. The Greek version of the SCOPA-AUT, 
obtained by consensus, was back- translated into English 
by two  English natives without access to the original Eng-
lish version of the questionnaire. This first back-translation 
was compared with the original version and modifications 
were made to eliminate all discrepancies between the orig-
inal and the back-translated versions. PD patients (with 
the aid of caregiver when necessary) and healthy controls 
completed the Greek version of the SCOPA-AUT. 

Since there is no gold standard test for autonomic distur-
bance in PD to compare with SCOPA-AUT in order to prove 
its construct validity, we chose for cross-validation two well-
validated tests that assess non-motor symptoms in general: a) 
the Non-Motor Symptoms Questionnaire (NMSQuest)13,14, 
and b) the Parkinson’s Disease Questionnaire-39 (PDQ-39-
)15,16 that captures PD patient’s perspective of his/her motor  
and non-motor disability in general, yielding a single index 
score and in particular evaluating eight specific domains (e.g. 
mobility, activities of daily living/ADL, emotional well-being, 
stigma, social support, cognition, communication, bodily dis-
comfort). Aspects that are relevant to autonomic symptoms 
are embedded in both tests. 

Data analysis
A reliability analysis of the total SCOPA-AUT scale 

and its domains (subscales) was initially performed em-

ploying the calculation of Cronbach’s alpha coefficient. 
A Cronbach’s alpha over 0.70 was set as the accepted sat-
isfactory reliability level17. Inter-item correlations (IICC) 
and corrected item to total correlations coefficients  (CIT-
CC) of all scale domains were also calculated. Mean val-
ues of  IICCs over 0.300 were regarded as satisfactory 
and reflected an acceptable homogeneity of the scale. 
CITCC satisfactory level was set above 0.40018 .

For every SCOPA-AUT subscale the standard error 
of measurement for single observation (SEM) was calcu-
lated [SEM=Standard Deviation X √ (1-alpha)], setting 
an arbitrary criterion value of SEM smaller or equal to a 
half of the standard deviation (SD) to indicate the preci-
sion of the scale19.

Bivariate comparisons between PD patients and con-
trols data were performed either by the t-test for two 
independent samples, when the Levene’s test for homo-
geneity of variances showed that variances between the 
two groups were equal (e.g. education, age), or the Man-
Whitney U test for two independent samples, when vari-
ances were not equal (Total SCOPA-AUT scale score and 
SCOPA-AUT domains). The Man-Whitney U test was 
also employed for comparisons related to treatment.

Comparison between gender frequencies of the two 
study groups was performed using the Pearson Chi-Square 
(χ2). The same test was employed for comparisons of ev-
ery other frequency differences. Exploration of differences 
between mean SCOPA- AUT scores of PD patients, in 
relation to stage of the disease, was performed using the 
Kruskal-Wallis H test. Correlation between total SCOPA- 
AUT  score and disease duration was calculated using the 
Pearson’s r correlation coefficient. Correlations between 
subscale scores and auxiliary tests scores were performed 
employing the Spearman’s rho correlation coefficient.  For 
all tests, a p-value lower than 0.05 was set as statistically 
significant. Statistical analysis was performed by means of 
the IBM Statistical Package for Social Sciences (SPSS), 
version 19.0 (SPSS Inc., Chicago, IL, USA). 

Results 
Clinical and demographic data

Eleven patients failed to answer all SCOPA-AUT 
items, particularly those concerning sexual function and 
they were excluded from analysis. Therefore the final PD 
patients study group consisted of 150 subjects. There were 
97 (64.7 %) men and  53 (35.3 %) women, while in the 
control group there were 23 (57.5 %) men and 17 (42.5 %) 
women. The difference in sex proportions between groups 
was not significant (p =0.541). PD patients were matched 
to controls for age. The mean age was 60.62 ± 8.35 years 
for the PD group, and 58.4 ± 8.9 years for the controls 
(p =0.840). The two groups were also matched for educa-
tion (mean educational level for PD patients was 9.61 ± 
4.0, and for controls was 10.9 ± 4.0 years, p =0.109). PD 
patients had a mean duration of the disease of 7.37 ± 4.84 
years. Duration of the disease was the same in men and 
women (p =0.876). Distribution according to the stage of 
the disease was as follows: 12.7 % of PD patients were in 
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stage 1, 74.0 % in stage 2, 10.7 %  in stage 3, and 2.7 % in 
stage 4. Distribution of stage frequencies was the same in 
men and women (p =0.984).

Thirty-five PD (23.3 %) patients were untreated while 
the rest were receiving levodopa or/and a dopaminergic 
agonist or rasagiline. There was no difference between 
men and women regarding treatment. 

SCOPA-AUT data
All subjects responded to the SCOPA -AUT test items 

without difficulty. Reliability analysis yielded a satisfac-
tory Cronbach’s alpha for the total scale (alpha=0.824), 
showing a very good internal consistency of the scale. The 
same applied to most of the scale domains, except the Gas-
trointestinal and the Thermoregulatory ones. Results are 
presented in Table 1. Mean IICCs depicting the subscales 

item homogeneity, and CITCC of all scale domains are 
also presented in Table 1. Furthermore items with item to 
total correlation coefficient over 0.400 are summarized. It 
is noteworthy that although some scale items of CITCCs 
did not reach the set level of 0.400, this did not have a sig-
nificant effect on the reliability coefficient since deletion 
of these items did not raise the alpha value over 0.824.

Correlations between SCOPA-AUT domains scores are 
presented in Table 2. Not all subscales correlated well with 
others. Particularly weak correlations were observed in the 
Pupillomotor and the Sexual subscale for women. Regard-
ing precision, SEM was satisfactory in all domains, with the 
exception of the Thermoregulatory subscale (Table 2).

All PD patients responded to the PDQ-39 and the 
NMSQest. Mean values of their performance are present-
ed in Table 3. Correlation between SCOPA-AUT total 

Table 1: Internal consistency of the Scales for Outcomes in Parkinson’s Disease-Autonomic questionnaire (SCOPA-AUT) 
domains for the 150 patients with Parkinson’s disease and the forty matched controls who were enrolled in the current study.

Domain Crobach’s
alpha

Item homogeneity
(mean IICC)

CITCC range CITCC over 0.400 
(summary)

Gastrointestinal 0.655 0.311 0.049-0.628 Item No 5 & 6
Urinary 0.806 0.512 0.442-0.650 all
Cardiovascular 0.764 0.500 0.625-0.628 all
Thermoregulatory 0.678 0.489 0.017-0.684 Item No 17, 18 & 21
Sexual [men] 0.862 0.789^
Sexual [women] 0.916 0.852^

IICC: inter-item correlation coefficient, CITCC: corrected item to total correlation coefficient, ^: inter-item correlations.

 Table 2: Internal validity (rho coefficients) and precision (SEM) of the Scales for Outcomes in Parkinson’s Disease-Auto-
nomic questionnaire (SCOPA-AUT) domains for the 150 patients with Parkinson’s disease and the forty matched controls who 
were enrolled in the current study.

Domain Gastr. Urin. Cardio Ther Pup. SEM
Gastrointestinal - 1.786
Urinary 0.293* - 1.70#
Cardiovascular 0.344* 0.288* - 0.516#
Thermoregulatory 0.352* 0.244** 0.195^ - 1.295
Pupillomotor 0.144 0.156 0.131 0.282* - -
Sexual/ men 0.126 0.381* 0.282** 0.158 0.108 0.688#
Sexual /women 0.074 0.033 0.092 0.026 0.071 0.447#

Gastr.: Gastrointestinal, Urin.: Urinary, Cardio: Cardiovascular, Ther.: Thermoregulatory, Pup.: Pupillomotor, SEM: standard error of measure-
ment, *: p =0.000, **: p =0.003, ^: p =0.017,  #: SEM =lower than  ½ standard deviation, unmarked coefficients are not significant.

Table 3: Mean scores of auxiliary scales of the 150 patients with Parkinson’s disease in the Non-Motor Symptoms Question-
naire and Parkinson’s Disease Questionnaire-39.

Auxilliary Scales Mean Standard Deviation Theoretical                           
range

NMSQuest 7.19 4.13 0-30
PDQ-39 mobility 16.95 19.24 0-100
PDQ-39 ADL 20.72 19.39 0-100
PDQ-39 emotional well being 26.44 18.66 0-100
PDQ-39 stigma 19.42 22.51 0-100
PDQ-39 social support 9.44 17.40 0-100
PDQ-39 cognition 15.17 14.25 0-100
PDQ-39 communication 13.44 17.35 0-100
PDQ-39 bodily discomfort 20.22 20.62 0-100
PDQ-39 single index 17.73 12.36 0-100

NMSQuest: Non-Motor Symptoms Questionnaire, PDQ-39: Parkinson’s Disease Questionnaire-39.
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score and NMSQest score was significant. All SCOPA-
AUT domains scores, with the exception of the sexual 
domain for women, correlated significantly with the NM-
SQest. The same applied to correlations with  PDQ-39 
single index. Spearman’s rho correlation coefficients are 
presented in Table 4.

All PDQ-39 domains, except the Social stigma sub-
scale, correlated with total SCOPA-AUT score and rho 
ranged from to 0.189 (PDQ-39 social support subscale) to 
0.397 (PDQ-39 mobility scale) (p range: 0.02 - 0.000).

PD patients scored higher than controls in the total 
SCOPA-AUT score in general and in the Gastrointesti-
nal and Urinary scales (p <0.001) in particular, with the 
Urinary scale having the highest level of all. The mean 
values of all SCOPA-AUT subscales in PD patients and 
controls are shown in Table 5. Furthermore single item 
scores that differentiated PD patients from controls are 
presented in Table 6. The highest p levels were observed 
in items relevant to sialorrhea, constipation, straining for 
defecation, incontinence, and nocturia.

A test floor effect was not demonstrated in the study 
groups since 0 total score had only 1.35 % of PD patients 
and 3.25 % of the normal controls. The highest observed 
SCOPA-AUT score was 50 (one PD patient) while only 

3.3 % of PD patients scored over 30. The highest score 
in the control group was 24 (one subject). The small per-
centage of very high scores shows that there is not a ceil-
ing effect. There were no differences between men and 
women scores in the total scale SCOPA-AUT score as 
well as in the subscales scores.

Comparison of total mean SCOPA-AUT performance 
in PD patients in relation to stage of the disease, showed 
that there was a significant increase in the score as the 
disease severity increased (Figure 1). Correlation be-
tween total score and disease duration was significant (r 
=0.221; p =0.006). Age had no effect on the total score. 
However, age was related to urinary symptoms, since 
older patients showed significantly higher scores in the 
Urinary domain (p =0.006).

Comparison of mean total SCOPA-AUT score be-
tween treated and untreated PD patients showed no dif-
ference between these two groups (p =0.344). The same 
applied to all domains exept the Gastrointestinal domain 
score, where there was a significant increase in the treat-
ed patients’ group (p =0.038).

In brief, our results show that SCOPA-AUT scale has 
a good reliability profile and it correlates well with other 
measures for non-motor symptoms and health-related 

 Table 5: Total SCOPA-AUT and subscales mean scores: comparisons between the 150 patients with Parkinson’s disease and 
the forty matched controls.
SCOPA-AUT Subjects Mean SD p
Total PD 11.9467 8.26392 0.000

NC 6.4194 5.72581
Gastrointestinal PD 3.2333 3.04423 0.000

NC 1.1935 1.88714
Urinary PD 4.8667 3.90434 0.000

NC 2.2581 2.23559
Cardiovascular PD 0.5133 1.05383 0.863

NC 0.4839 0.96163
Thermoregulatory PD 1.7733 2.29135 0.493

NC 1.4839 2.18893
Pupillomotor PD 0.2733 0.68441 0.568

NC 0.2258 0.66881
Sexual total PD 1.0333 1.37776 0.056

NC 0.7742 1.58555
SCOPA-AUT: Scales for Outcomes in Parkinson’s Disease-Autonomic questionnaire,  SD: Standard Deviation, 
PD: patients with Parkinson’s disease, NC: controls.

Table  4: Correlations between the Scales for Outcomes in Parkinson’s Disease-Autonomic questionnaire (SCOPA-AUT) 
scores and the auxiliary scales of the Non-Motor Symptoms Questionnaire and Parkinson’s Disease Questionnaire-39.

SCOPA-AUT NMSQest PDQ-39Single Index
Total 0.671* 0.411*
Gastrointestinal 0.489* 0.262**
Urinary 0.513* 0.255***
Cardiovascular 0.447* 0.210^
Thermoregulatory 0.410* 0.431*
Sexual  men (N=97) 0.403* 0.306***
Sexual women (N=53) 0.009# 0.214§

NMSQuest: Non-Motor Symptoms Questionnaire, PDQ-39: Parkinson’s Disease Questionnaire-39, 
*: p =0.000, **: p =0.001, ***: p =0.002, ^: p =0.010, #: p =0.949, §: p =0.124.
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quality in PD patients. Its construct validity is further 
strengthened by its significant correlations to disease se-
verity and duration. Regarding autonomic symptoms PD 
patients report a high frequency of symptoms related to 
gastrointestinal and urinary systems. Age and treatment 
may also have a role in these two domains.

Discussion
Autonomic symptoms are common in PD and occur 

virtually in all patients at some time during the course 
of the disease. Autonomic disturbances, which are often 
underreported, can be severely disabling associated with 
significant morbidity and mortality. The SCOPA-AUT is 
a reliable, easily self-administered questionnaire for as-
sessing autonomic function in PD and it is validated in 
different languages19-22.

In our study the metric properties of  SCOPA-AUT 
were assessed for the first time in a sample of Greek PD 
patients. SCOPA-AUT showed a good reliability profile, 
yielding an above satisfactory level Cronbach’s alpha co-
efficient and a good item to total correlation coefficients. 
Likewise, most of  SCOPA-AUT subscales performed 

well, exept the Gastrointestinal and Thermoregulatory 
scale which showed a weak internal consistency. SCOPA-
AUT subscales inter-correlated well with the exception 
of the Pupillomotor and the Sexual scale for women.

Precision based on the low SEMs in most subscales, 
exept the Thermoregulatory scale, was remarkable. In 
scales like SCOPA-AUT covering a variety of hetero-
geneous symptoms, some discrepancies in the statistical 
parameters are expected and have been observed in other 
studies too19. Construct validity was indirectly assessed 
since there is no other equivalent test to compare with. 
However,  SCOPA-AUT, in general, showed a signifi-
cant correlation with the auxiliary scales (PDQ-39 and 
the NMSQuest) we used for comparisons. A strong rela-
tionship to stage of the disease added more weight to the 
instrument validity.

Our results show that, compared with a group of 
matched controls, patients with PD experience signifi-
cant autonomic dysfunction. The SCOPA-AUT mean 
score of the patients was higher than the mean score of 
the controls (11.9 versus 6.4). This score is a much lower 
compared to other studies where patients’ score ranged 
from 18 to 235,22. Perhaps this is due to the absence of 
patients in the very late stage of the disease in our study. 
Similarly in the study of Kim et al, where there were no 
patients in stage 5, the mean SCOPA-AUT score was 
11.723. Patients reported problems in almost all items of 
the SCOPA-AUT, that is dysfunction in more than one 
component of the autonomic nervous system (parasym-
pathetic cholinergic, sympathetic cholinergic, sympathet-
ic noradrenergic and enteric)24. Scores in different SCO-
PA-AUT domains ranged from 4.8 to 0.2. The most com-
mon autonomic symptoms emerged in the Urinary and 
the Gastrointestinal domain. This applied to all studies 
evaluating autonomic symptoms in PD5,8,22. Furthermore, 
the most prominent differences in autonomic dysfunction 
between patients and controls were found in the Urinary 
and Gastrointestinal domain. Especially sialorrhea, con-
stipation, straining for defecation, incontinence, and noc-
turia differentiated patients from controls. Cardiovascular 
and pupillomotor symptoms were less frequent in both 
patients and controls. Similarly, in the study of Verbaan 
et al5 cardiovascular symptoms were the least frequent 

Table 6: Significant single item score  differences between the 150 patients with Parkinson’s disease and the forty matched 
controls.

Item  p
No.1: ‘In the past month have you had difficulty swallowing or have you choked?’ 0.041
No.2: ‘In the past month has saliva dripped out of your mouth?’ 0.001
No.5: ‘In the past month, have you had problems with constipation?’ 0.005
No.6: ‘In the past month, did you have to strain hard to pass stools?’ 0.000
No.8: ‘In the past month, have you had difficulty in retaining urine?’ 0.000
No.9: ‘In the past month, have you had involuntary loss of urine?’ 0.001
No.10: ‘In the past month, have you had the feeling that after passing urine your bladder was not 
completely empty?’

0.048

No.11: ‘In the past month, has the stream of urine been weak?’ 0.014
No.12: ‘In the past month have you had to pass urine again within 2 hours of the previous time?’ 0.041
No.13: ‘In the past month, have you had to pass urine at night?’ 0.002

Figure 1: Mean total SCOPA AUT scores in relation to stage 
of Parkinson’s disease (p =0.012).
SCOPA-AUT: Scales for Outcomes in Parkinson’s Disease-Auto-
nomic questionnaire, SD: Standard Deviation.
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in patients with PD. It is of notice that although cardiac 
denervation is an early sign of the disease patients report 
less frequent cardiovascular symptoms. Verbaan et al5 

suggested that this discrepancy is due to different applied 
methods of assessment (objective versus subjective).

SCOPA-AUT mean score became significantly high-
er as the duration and the severity of disease (according 
to the Hoehn and Yahr scale) increased. However, dysau-
tonomic symptoms appeared in all stages of the disease 
even in the first stage. These findings are in agreement 
with other studies5,19,22,23 showing that the SCOPA-AUT 
questionnaire has the discriminative ability to distinguish 
groups of patients in different stages. Furthermore, Kim et 
al23 assessed autonomic function in PD patients by means 
of autonomic function tests and they found that cardiova-
gal function was the domain most influenced by disease 
progression and the pattern of sudomotor impairment 
was similar to that in patients with peripheral autonomic 
neuropathy. The impact of age on the appearance of au-
tonomic symptoms is a controversial issue. Some studies 
have reported an association of autonomic symptoms with 
age, while others did not5,19,22.  In our study, no correlation 
was found between age and total SCOPA-AUT, but there 
was a relationship to the Urinary domain. Another con-
troversial issue is the role of treatment in the appearance 
and aggravation of autonomic symptoms. Most studies 
described relations between dopaminergic treatment 
and worsening of the cardiovascular function4,5,24. In our 
study, only an increase in the gastrointestinal symptoms 
was observed in association with treatment. Verbaan et 
al5 found a correlation between gastrointestinal, urinary, 
thermoregulatory function and dopaminergic treatment.

Autonomic dysfunction is now recognized as a car-
dinal feature of PD presenting not only in advanced dis-
ease but also early in the course of it, preceding even the 
motor symptoms. It affects patients’ quality of life and is 
one of the main causes of mortality and morbidity. There-
fore it is very important for physicians to recognize and 
treat autonomic symptoms in patients with PD during the 
whole course of the disease. SCOPA-AUT is a reliable, 
self-administered questionnaire for screening autonomic 
symptoms in patients with PD. Further autonomic func-
tion tests are needed for objective evaluation of the auto-
nomic dysfunction uncovered by SCOPA-AUT.
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