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Abstract

Objective: The aim of this study was to determine the reliability and validity of the Parkinson’s
Disease Sleep Scale (PDSS)-Turkish version. 48 patients with idiopathic Parkinson’s disease and
48 healthy controls were included in this cross-sectional study. The patients’ Unified Parkinson’s
Disease Rating Scale (UPDRS), Hoehn-Yahr Stage (HYS), and the drugs were recorded. Mini-Mental
State Examination was performed in the study population. The professional translation of the PDSS
(English to Turkish and Turkish to English) was done by a neurologist and a language educator who
was a native English speaker and well versed in Turkish, and it was approved by a certified translation
agency as well. PDSS and Epworth Sleep Scale (ESS) tests were performed to 96 subjects. PDSS
was repeated 15 days later.

Conclusions: The scale was found to be reliable by the first and second assessment of PDSS to 96
subjects (Cronbach’s alpha= 0.721 and 0.77). Intra-class correlation coefficient ICC) 90%, was found
to be high. A statistically significant negative correlation was found between the total ESS and the total
PDSS scores when tested in the 96 cases included in the study (rs = -0.306, p = 0.02; rs = -0.340 p
=0.01, respectively). PDSS was found to be reliable and valid in our study with Parkinson’s patients

who were monitored at our outpatient clinic.
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INTRODUCTION

Sleep disturbances are frequently observed in
patients with Parkinson’s disease, which can be
seen in its early stages as well as later in the course
of the disease, since neurotransmitters including
dopamine, serotonin, and SHT, which play a
role in sleep control'?, are affected. The scales
recommended by the Movement Disorders Society
(MDS) for the evaluation of sleep disorders in
Parkinson’s patients were Parkinson’s Disease
Sleep Scale (PDSS), Pittsburgh Sleep Quality
Index (PSQI), SCOPA Sleep Scale (SCOPA),
Epworth Sleepiness Scale (ESS). Inappropriate
Sleep Composite Score (ISCS) and Stanford
sleepiness scale (SSS) are suggested scales by the
MDS 3 The PDSS was first developed in 2002 by
Chaudhuri ez al. The scale consists of 15 questions
interrogating sleep disturbance in Parkinson’s
disease and each question is scored between 0
and 10 with the visual analog scale (VAS).*

METHODS

This was an observational, cross-sectional study
carried out at the Department of Neurology of
the Ankara Training and Research Hospital. Forty
eight patients with idiopathic Parkinson’s disease
and 48 healthy controls were included.

The professional translation of the PDSS
(English to Turkish and Turkish to English) was
done by a neurologist and a language educator
who was a native English speaker and well versed
in Turkish, and it was approved by a certified
translation agency as well.

Subjects

Sixty three patients with Parkinson’s disease
diagnosed according to the United Kingdom
Parkinson’s Disease Society Brain Bank Clinical
Criteria were included in the study. Fifteen
patients did not come for a second visit. There
were 48 healthy controls included having similar
demographic characteristics with the patient
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group. The study was approved by local Ethics
Committee of Ankara Training and Research
Hospital. Patients with a history of intracranial
mass, aneurysm, arterio-venous malformation,
cerebrovascular disease, severe head trauma,
severe cognitive decline who are unable to
respond to the questions, Parkinson’s plus and
secondary parkinsonism and depression, and
those who refused to participate were excluded
from the study. In the control group, those with
any neurological diseases, obesity, respiratory
function impairment, rheumatologic diseases, and
psychiatric disorders were excluded.

The UPDRS total and subgroup scores of
the patients, the HYS, and the drugs they were
using were recorded. For objective assessment
of cognitive status, all participants underwent
Mini-Mental State Examination (MMSE), and
those with moderate to advanced dementia
were excluded from the study. Patients with
depression were also excluded who were evaluated
according to the DSM-IV depression criteria.
Evaluations and testing were performed by the
same neurologist. Patients participated in the
study and the control group responded to the
questions in the Parkinson’s Disease Sleep Scale
(PDSS), taking the last week into account. The
scale was repeated 15 days later. The quality of
sleep all night (question 1), difficulties falling
and staying asleep (questions 2,3), restlessness
(questions 4,5), night psychosis (questions 6,7),
nocturia (questions 8,9), motor symptoms at
night (questions 10, 11, 12 and 13), benefit from
sleeping and well awakening (question 14), and
unexpectedly asleep in a daytime (question 15)
were assessed with PDSS. For each question in
the test, points were given between 0 (symptom
very severe) and 10 (symptom free). The total
score was 150, indicating there is no complaint
about sleep. ESS was also administered to the
patient and control groups. There is a total of 8
questions on this scale and the patients respond
by giving a score between ‘0’ (no drowsiness)
and ‘3’ (high probability of drowsiness) for each
question. A total of “10” or more points were
considered as daytime sleepiness and “=15 points”
as pathological sleepiness.

Statistical analysis

Test-retest reliability was examined with ICC,
while internal consistency with Cronbach’s
alpha. PDSS was compared between patients
and controls for validity, and compared with the
ESS and assessed by the Spearman correlation
coefficient (rs).
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RESULTS

Forty eight patients and 48 controls who had
completed both pre- and post-tests were included
in the statistical analysis. The demographic and
clinical characteristics of the patient group are
shown in Table 1. In the control group, 26 (54.2%)
were female and 22 (45.8%) were male, and the
mean age was 68.69 + 79.3 years. There was no
statistically significant difference between the
patient and control group in terms of gender and
mean age (p=0.101 and p = 0.653, respectively).
The mean MMSE score was 26.7 = 2.03 (22-30)
in the patient group and 28 + 1.41 (25-28) in the
control group, which was statistically significant
(p<0.001).

When the total PDSS scores of the patient and
control group were examined, the mean score of
the patients in the first practice was 109.8 +26.9
points and it was 105.8 + 30.8 points at the repeat
of the test. The control group scored a mean of
126.7 = 11.9 points in the first assessment and
125.9 + 12.4 points in the test’s repetition. The
total PDSS score of the patients was lower than
that of the control group (p<0.001). In addition,
it was statistically significant (p <0.001) and 93%
safe when the first and second assessment of the
scale were compared. In the first and second
assessment of the scale, the patient and control
group had comparable scores for 7%, 8", 12%
and 14" questions, however they had obviously
different scores for 3%, 11™ and 15" questions
(Figure 1, 2).

In the internal consistency analysis of PDSS,
Cronbach’s alpha was found as 0.721 in the first
assessment of the test, and the internal consistency
was found to be 0.771 in the second assessment.
When the scale was repeated, the consistency
was found to be higher. When the effects of the
questions on the reliability on the scale were
examined on 96 cases, Cronbach’s alpha increased
to 0.727 after removal of the 7™ question from
the scale, Cronbach’s alpha increased to 0.731
after removal of the 8" question, and to 0.726
after removal of the 15" question at the first
assessment of the scale and the consistency of
the test was increased. At the second assessment
of the test, when the 7" question was removed
from the scale, Cronbach’s alpha increased to
0.776 and it increased to 0.783 after removal of
the 8™ question, and the consistency of the test
increased (Table 2).

For reproducibility analysis of the scale, the
intra-class correlation coefficient was checked
and a high value of 90% was found for PDSS
(Table 3).



Table 1: The demographic and clinical characteristics of the patient group

Variable Value
Patient number (n) 48
Gender
Female n (%) 17 (35.4%)
Male n (%) 31 (64.4%)
Age +
mean+SD 69.50+8.28
Range 44-84
Disease duration (month)
mean+SD 34.4438.7
Range 4-240
HYS n (%)
1 27 (28%)
2 14 (14.6%)
3 6 (6.3%)
4 1 (1.0%)
UPDRS mean+SD
UPDRSI1 3.6+£5.7
UPDRS2 9.1+5.4
UPDRS3 15.2+12.8
UPDRS4 0.7+2.4
UPDRStotal 2.8+£19.8
Treatment n (%)
Levodopa 11 (22.9%)
Dopamine agonist(DA) 12 (25.0%)
Levodopa +DA 21 (43.6%)
Untreated 4 (8.3%)
MMSE mean+SD 26.7+£2.03
Range 22-30

Table 2: Internal consistency in the extraction of each item for the first and second assessment of

the scale
. Cronbach alfa Cronbach alfa
PDSS item (1st assessment) (2nd assessment)
1. Sleep quality 0.691 0.751
2. Difficulties falling asleep 0.694 0.759
3. Difficulties staying asleep 0.686 0.748
4. Restlessness in arms and legs 0.713 0.746
5. Fidgeting 0.689 0.751
6. Distressing dreams 0.712 0.763
7. Distressing hallucinations 0.727 0.776
8. Nocturia 0.731 0.783
9. Incontinence 0.708 0.761
10. Numbness or tingling 0.690 0.748
11. Painful cramps in arms or legs 0.697 0.744
12. Early awakening 0.714 0.761
13. Tremor on waking 0.707 0.758
14. Tired and sleepy after waking 0.710 0.754
15. Unexpectedly asleep in daytime 0.726 0.770
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Figure 1. Mean score of each question in the first practice of the patient and the control group

The total PDSS score of Parkinson’s patients
did not differ between males and females (p =
0.501, p = 0.741). The total PDDS score was
not significantly related with disease duration
(p=0.241,p=0.491), total UPDRS score (p=0.862,
p=0.949), UPDRSI1 score (p=0.829, p=0.909),
UPDRS2 score (p=0.799, p=0.958), UPDRS3
score (p=0.303, p=0.404), UPDRS4 score
(p=0.213, p=0.626) or HYS (p=0.338, p=0.336).

There was no significant relationship between
total scale score and age (p = 0.301, p = 0.288),
MMSE score (p=0.186,p=0.128). No significant
relationship was found when PDSS total scores
were evaluated according to current treatment
(Table 4) in the patient group(p =0.234 p=0.584).

A statistically significant negative correlation
was found between the ESS total score and the
correlation coefficient = -0.306, p = 0.02, and
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Figure 2. Mean score of each question in the test repetition of the patient and control group.
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Table 3: Test and re-test reliability of the PDSS

PDSS Item rs p ICC
1. Sleep quality 0.897 0.000 0.872
2. Difficulties falling asleep 0.895 0.000 0.863
3. Difficulties staying asleep 0.846 0.000 0.839
4. Restlessness 0.778 0.000 0.581
5. Fidgeting 0,852 0.000 0.815
6. Distressing dreams 0.853 0.000 0.708
7. Distressing hallucinations 0.781 0.000 0.713
8. Nocturia 0.767 0.000 0.769
9. Incontinence urine due to ‘off” period 0.607 0.000 0.638
10. Numbness or tingling 0.853 0.000 0.811
11. Painful cramps in arms or legs 0.819 0.000 0.926
12. Early awakening 0.856 0.000 0.924
13. Tremor on waking 0.810 0.000 0.806
14. Tired and sleepy after waking 0.794 0.000 0.832
15. Unexpectedly asleep in daytime 0.870 0.000 0.927
16. PDSS total 0.937 0.000 0.906

rs, Spearman correlation coefficient; ICC, intra-class correlation coefficient

Spearman correlation coefficient = -0.340, p =
0.01, respectively). In addition, a statistically
significant, inversely proportional relationship
was found between ESS and PDSS 15" question
(p <0.001, and p < 0.001).

DISCUSSION

Assessment of sleep disturbances is important
since it negatively affects the quality of life
of a patient with Parkinson’s disease. PDSS is
prepared for this purpose and can be applied at the
bedside. PDSS was first published by Chaudhuri
et al* in 2002. Then the Spanish version was
published® in 2004, the Chinese version® in 2008,
the Portuguese’ and Japanese versions® in 2009,
and the Italian version’ in 2012. This scale was
revised in 2011 by Trenkwalder et al. The major
change in this revision was the replacement of
the VAS score by Likert type with five categories

of responses, from O (never) to 4 (very often), in
the evaluation of the questions. In terms of the
questions, the sleep apnea question was placed as
the 15" question in the PDSS, where the daytime
sleepiness and sleep episodes were questioned
previously.'®!! The first PDSS is preferred in
many clinical trials.''® We aimed to validate the
Turkish version of the sleep scale using the first
version of PDSS on the MDS-Recommended
Rating Scales list, which we think is practical
to use in our Parkinson’s disease and movement
disorders outpatient clinic.

In our study, patient selection was made
based on the study in which the sleep scale was
first developed. The number of patients was
limited since it was a single-centered study and
the exclusion criteria of studying only patients
accepting second visits 15 days later.

There was no significant relationship between
PDSS total score and HY'S in our study. According

Table 4: Treatment and PDSS total scores in patient group

Treatment n PDSS total 1st PDSS total 2nd

Levodopa 11 112,4+26,5 108,6+£29.,5

Dopamine agonist (DA) 12 121,916 .4 116,2+24.8

Levodopa+DA 21 100,0 £30,9 98,0+ 36,0

Untreated 4 117,2+16,0 108,5+14,7
mean+SD
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to the exclusion criteria, patients with moderate
and advanced dementia were not included which
may have caused most patients to be in an early
stage of the disease. The low number of patients
in advanced stages of the disease might make it
difficult to establish this possible relationship.
A similar finding was found in the studies
of Martinez et al. and Gang et al’>’In other
validation studies with PDSS and PDSS-2 showed
significant correlation between HYS and PDSS
total score.*!*!"!® However, when studying the
relationship with UPDRS, Martinez et al.found a
poor score on the scale, especially in relation to
UPDRS4 > Whereas in our study, we did not find a
significant relationship between scale and UPDRS
subgroups. UPDRS4 is a question of treatment
complications and non-motor complications such
as sleep disturbances. For this reason, positive
answers to these questions by subjects having
complaints regarding sleep will increase the
correlation. Although cognitive state was different
between two groups, there was no significant
relationship between total scale score and MMSE
score.

A statistically significant inverse correlation
was found between the ESS and PDSS scale
applied to both groups. This is because the
high score from ESS is associated with sleep
disturbance, while the low score from PDSS
indicates sleep disturbance. There was also a
significant negative correlation between the ESS
and the 15" question of the PDSS in the study.
While ESS shows excessive daytime sleepiness,
15" item of the PDSS is about unexpected sleep
episodes during the day, and the low score from
this question points out a pathological situation,
whereas the ESS has the opposite situation. This
contributes to the negative correlation between
the two tests mentioned.

In the internal consistency analysis of PDSS,
Cronbach’s alpha value was found to be better
than the normal in the test and the repetition of
the test for the groups (Cronbach’s alpha=0.721,
Cronbach’s alpha=0.771). This shows that there is
an internal consistency.In the light of these results,
the scores determined were close to each other, but
different in the first assessment and the repetition
of the test. This might be because repeating the
test may increase the patient compliance. On the
other hand, patients’ awareness about their sleep
related complaints may have increased after the
first assessment of the test. Test-retest reliability
(ICC) for the total PDSS score of the scale was
found to be 90% in our study, which is consistent
with the 94% ICC value of Chadhuri and Martinez
et al.
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When the contribution to the internal
consistency of the questions in the scale was
examined, it was noticed that the internal
consistency of the test increased when the 7%
question (hallucinations at night) was removed
from the scale for the first and second assessment.
According to the item total correlation, the 7
problem was found to have the least contribution
to the scale in terms of measuring the desired
condition. The missing side of the problem
may be that patients might misunderstood the
hallucination at night question as ‘distressing
dreams’ and this confusion might have led to this
result.

The way to correct this is to find a suitable
item questioning for the same answer, or to
change the item while adapting to Turkish. In
the test assessment and repetition, it was found
that the internal consistency had increased when
the 8" question was removed from the scale.
In addition, the lowest score assignment to this
item in the patient and control groups (Figures
2 and 3) might be due to the fact that nocturia is
not directly related to the primary symptoms of
Parkinson’s disease.

In this study, we found that PDSS is valid and
reliable in patients with idiopathic Parkinson’s
disease. The use of this test in Parkinson’s
patients with sleep complaints can reveal sleep
disturbances and can help in the treatment of the
disease. It can be used with other scales in the
follow-up of Parkinson’s patients.
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PARKINSON HASTALIGI UYKU OLCEGI (PHUO)

1. Biitiin olarak gece uykunuzun kalitesi nasildir?
0 ] 2 3 4 5 [4) 7 8 9 10
Kotii Harika

2. Geceleri uykuya dalmakta giicliik ceker misiniz?
Q ] 2 3 4 S (§) i 8 9 10
Devamli Higbir zaman

3. Uykuyu siirdiirmekte zorluk ceker misiniz?
Q ] 2 3 4 S (0 7 8 9 10
Devamli Hicbir zaman

4. Geceleri veya aksamlar1 uykunuzu bozacak sekilde, bacaklarimzda veya kollarimzda huzur-
suzluk hisseder misiniz?

Q ] 2 3 4 S (o) i 8 9 10

Devamli Higbir zaman

5. Yatakta yerinde duramama veya rahat yatamama yakinmamz var midir?

Q ] 2 3 4 S (0 Z 8 9 10
Devamli Hicbir zaman
6. Geceleri kotii riiya goriir miisiiniiz?

Q 1 2 3 4 S (6 Z 8 9 10
Devamli Higbir zaman

7. Geceleri halusinasyon goriir miisiiniiz? (Gercekte olmayan seylerin olmasi veya isitilmesi)
Q ] 2 3 4 S (§) i 8 9 10

Devaml Hicbir zaman,
8. Geceleri idrar yapma ihtiyaci icin yataktan kalkar misimiz?

Q | 2 3 4 S (0 i 8 9 10
Devamli Higbir zaman

9.”Off”” semptomlari nedeni ile hareket edemediginiz icin idrar kacirma yakinmaniz olur mu?

Q 1 2 3 4 S (0 Z 8 9 10
Devamli Hicbir zaman

10. Kollarmizda veya bacaklarinizda, sizi uykudan uyandiracak herhangi bir uyusma veya
karincalasma hisseder misiniz?

Q 1 2 3 4 S (o) Z 8 9 10

Devamli Hicbir zaman
11. Gece uyurken, kollarmizda veya bacaklarmmizda agrih kramp olur mu?
Q 1 2 3 4 S (0 Z 8 9 10

Devamli Hicbir zaman

12. Kollarimizin veya bacaklarimizin postiirii nedeni ile agr1 duyarak erkenden uyandiginiz olur mu?

Q 1 2 3 4 3 0 7 8 9 10
Devamli Hicbir zaman

13. Uyandigimiz anda titremeniz olur mu?
Q ] 2 3 4 S (§) i 8 9 10

Devamli Hicbir zaman
14. Sabah uyandiktan sonra kendinizi yorgun ve uykulu hisseder misiniz?
Q | 2 3 4 S (0 i 8 9 10

Devamli Higbir zaman

15. Giin icinde beklenmedik bir sekilde uyukladigimz olur mu?
Q 1 2 3 4 S (6 Z 8 9 10
Devamli Hicbir zaman
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