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Parkinson’s disease (PD) is a widespread neurodegenerative disease with 
a prevalence of 1% over the age of 60 (1). The disease is characterized 
by motor and non-motor symptoms. Although the effect of the non-
motor symptoms on quality of life are more pronounced compared to 
the effects attributed to motor symptoms (2,3), non motor symptoms are 
often disregarded during patient follow ups (4).

Sleep problems among the non-motor symptoms of the disease are very 
important because of their high prevalence and the negative effects they 
have on the quality of life of both the patient and care provider (5,6). 
At least half of all individuals with Parkinson’s disease experience sleep 
problems (5,6,7,8,9) and the prognosis of the disease worsens as sleep 
problems increase. The progression of the disease, in turn, increases sleep 
problems (5).

Although polysomnography (PSG) is accepted as the standard method of 
evaluating sleep problems, the limited number of centers providing PSG, 
the length of applying PSG, test adaptation being low among individuals 
with PD, and the high costs of the test all make it necessary to perform 
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Introduction: The aim of this study was to form the Turkish adaptation 
of the SCOPA-SleepScale to be used in evaluating sleep quality in 
individuals with Parkinson’s disease and to test its psychometric 
properties.

Method: Data for this methodological study was collected between 
May and December 2017 in the neurology outpatient clinic of a 
hospital through face to face interviews with patients with a diagnosis of 
Parkinson’s disease. The sample of the study consisted of 105 patients of 
18 years of age and above with no additional neurological diseases who 
volunteered for the study. The SCOPA Sleep Scale was translated into 
Turkish through translation and back translation, and expert views were 
taken to test content validity. The reliability analyses of the scale were 
performed using item- total score correlations, test-retest correlations, 
and internal consistency. Exploratory factor analyses were conducted 
for construct validity and the Pittsburgh Sleep Quality Index (PSQI) 
and Epworth Sleepiness Scale (ESS) were applied for criterion validity. 

The appropriateness of data for factor analysis was examined using the 
Kaiser-Meyer-Olkin (KMO) and Bartlett’s tests.

Results: The factor loads of the SCOPA Sleep Scale varied between 0.743 
and 0.901, and the Turkish version of the scale exhibited a two factor 
structure in compliance with the original scale. The Cronbach`s alpha 
coefficient was found 0.907 for the nighttime sleep sub-dimension 
and 0.906 for the daytime sleepiness sub-dimension. In the test-retest 
evaluation, a correlation of 0.948 was obtained in the nighttime sleep 
sub-dimension of the scale and a correlation of 0.956 was obtainedin the 
daytime sleepiness sub-dimension of the scale. The nighttime sleep sub-
dimension of the scale showed a positive correlation with PSQI, while the 
daytime sleepiness sub-dimension showed a positive correlation with ESS.

Conclusion: The Turkish form of the SCOPA Sleep Scale is a valid and 
reliable tool to evaluate the sleep quality of individuals with Parkinson’s 
disease
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ABSTRACT

preliminary evaluations using standard sleep evaluation scales (10,11).
Appropriately developed, applied, and interpreted evaluation scales also 
constitute a good option for clinical studies (11).

Although there are many scales for evaluating sleep disorders in PD 
(10), The International Parkinson and Movement Disorder Society has 
recommended only three scales for use. These are the Parkinson’s Disease 
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Sleep Scale-PDSS, TheSCOPA Sleep Scale, and the Pittsburgh Sleep 
Quality Index-PSQI to evaluate general sleep quality (12). The SCOPA 
Sleep Scale is short and practical tool developed for use in scientific 
research and clinical studies to evaluate nighttime sleep quality and 
daytime sleepiness in PD (13). In the cultural adaptations performed so 
far, the SCOPA Sleep Scale has been shown to have good psychometric 
characteristics (13,14,15,16).

The aim of this study was to form the Turkish version of the SCOPA 
Sleep Scale to be used in evaluating sleep quality in PD and to test its 
psychometric properties.

METHOD
Data for this methodological study was collected between May and 
December 2017 in the neurology outpatient clinic of a hospital 
through face to face interviews with patients followed up with a 
diagnosis of PD.

Although there is no consensus on studies evaluating psychometric 
properties, determining a sample size of at least five times the number of 
items in the scale to be evaluated is a generally accepted approach (17). 
Since the SCOPA Sleep Scale consisted of 12 items, the aim was to reach 
at least 60 individuals with PD to form the Turkish version of the scale. 
Patients diagnosed with idiopathic PD according to the diagnosis criteria 
of the “The United Kingdom Parkinson’s Disease Brain Bank” and no other 
neurological diseases who were of 18 years of age and above and able 
to speak, read, and understand Turkish were included in the study. The 
study was completed with 105 patients among the 132 patients meeting 
the inclusion criteria who admitted to the clinic within the duration of 
the study.

Data Collection Tools
Hoehn-Yahr (HY) staging was used to determine the severity of the 
disease. The HY staging system has a scoring between 0 and 5, where 
increasing stages indicate increasing disease severity and functional 
losses (18).

In the acquisition of sleep related data, PSQI and Epworth Sleepiness 
Scale (ESS) were applied alongside the SCOPA Sleep Scale.

PSQI was developed to evaluate sleep quality and sleeping habits within 
the last month (19). The scale has been tested for validity and reliability 
in Turkish (20). The PSQI consists of 7 components scored between 0 and 
3. Although PSQI scores >5 indicate poor sleep quality, a recent study has 
suggested to take the cut-off score of the PSQI as 9 for the best specificity 
and sensitivity balance in PD (16).

ESS was developed by Johns (1991). The scale questions an inclination 
for sleep during eight daily activities. The Turkish form of the scale was 
shown to be valid and reliable (22). Each item on the scale has four 
different answers scored between 0 and 3. Higher total scores attained 
from the scale indicate greater levels of daytime sleepiness. The cut-off 
score point for daytime sleepiness for this scale has been suggested to be 
taken as >10 (21).

The SCOPA Sleep Scale was developed to evaluate sleep problems and 
sleep quality in PD. The scale consists of 5 items evaluating nighttime 
sleep, 6 items evaluating daytime sleepiness, and 1 item evaluating general 
sleep quality (13). The maximum scores for nighttime sleep and daytime 
sleepiness are respectively 15 and 18, and higher scores from both sub-
dimensions indicate increased sleep problems. The cut-off score for 
poor sleep quality were stated to be >4 for the daytime sleepiness sub-
dimension and >6 for the nighttime sleep sub-dimension (13).

The Translation Process: The translation-back translation technique 
was used for the Turkish adaptation of the scale (23). The scale was 
translated from English to Turkish by two independent translators who 
knew both languages very well. Both translations were combined to form 
a single tool. The combined translation was back translated from Turkish 
into its original language by another translator who knew both languages 
very well. The back translated scale was compared to the original scale 
and it was seen that no items were misunderstood.

Content validity: The translated scale was examined by 10 experts who 
performed studies regarding sleep disorders, PD, and/or scale validity 
and reliability. The experts were asked to score scale items between 1 and 
4 with regard to clarity and appropriateness. The experts gave 4 points if 
they thought the item was very appropriate, 3 points if they thought the 
item was appropriate, 2 points if they thought the item was somewhat 
appropriate, and 1 point if they thought the item was not appropriate. 
According to those evaluations, the content validity index (CVI) of the 
scale was calculated to be 0.94. The suggestions of Erefe (2002) were taken 
as a basis in the calculation of CVI. After expert views were taken, a pilot 
study with 10 patients was performed, and since it was seen that there 
were no items that could not be understood, the researchers proceeded 
to the data collection phase.

Ethical Considerations
In order to be able to perform the Turkish validity and reliability study of 
the scale, permission from the developer of the scale Jacobus Johannes 
van Hilten was taken via electronic mail. In order to conduct the study, 
ethical board permission from the institution where the study would be 
performed was taken (No:2016-127/11/08). The individuals who would 
participate in the study were informed on the aim of the study and gave 
written consent.

Statistical Analysis
Data evaluation was performed using the SPSS (Statistical Package for 
the Social Sciences) 22.0 package program. The techniques of descriptive 
statistics (numbers, percentages, mean values, standard deviation), CVI, 
item-total score correlations, the Cronbach`s alpha coefficient, test-retest 
correlation, and exploratory factor analysis were used in data analysis. 
Test-retest correlations were examined using Pearson correlation analyses 
and the appropriateness of data for factor analysis was examined using 
the Kaiser-Meyer-Olkin (KMO) and Bartlett’s tests.

RESULTS
The mean age of the patients included in the study was 71.08±1.01, 53.7% 
were male, and their mean disease duration was 52.06±43.34 months. 
The disease severity mean score of the patients as determined by HY 
staging was 2.38±1.13, indicating mild loss of function.

The Psychometric Properties of the SCOPA Sleep Scale

Construct validity
The construct validity of the scale was evaluated using exploratory 
factor analysis (EFA). In order to determine whether the data at hand 
was appropriate for factor analysis, KMO and Bartlett’s tests were 
applied before EFA. In this context, the results of the Bartlett’s test are 
expected to be significant for EFA and the KMO is expected to be at 
least 0.50 with a value between 0.80 and 0.90 considered very good 
(17, 25). In our study, the KMO coefficient was found to be 0.872 and 
the χ2 value of the Bartlett’s test was calculated to be 824.678 (p>0.05), 
showing that the data was appropriate for factor analysis.

In the EFA analyses, scale items exhibited a distribution similar to the 
original scale and showed a two factor structure with an eigenvalue of 1. 
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Both factors explained 71.70% of the total variance, factor 1 being 18.95% 
and factor 2 being 52.75%. The factor loads of the items varied between 
0.743 and 0.901 (Table 1).

Criterion validity
Among the patients included in our study, the SCOPA Sleep Scale 
nighttime sleep sub-dimension mean score was calculated to be 5.06±3.69 
and the daytime sleepiness sub-dimension mean score was calculated to 
be 5.92±3.28. Positive strong correlations between the nighttime sleep 
sub-dimension scores and PSQI scores (r=0.728, p<0.001), and daytime 
sleepiness sub-dimension scores and ESS scores (r=0.881, p<0.001) were 
found (Table 2).

Table 4. SCOPA Sleep Scale item-total score correlation (n=105)

Subdimension Number Item
Item-total 
correlation

N
ig

ht
tim

e 
sl

ee
p

1 In the past month, have you had trouble falling asleep when you went to bed at night? 0.761

2 In the past month, to what extent do you feel that you have woken too often? 0.823

3 In the past month, to what extent do you feel that you have been lying awake for too long at night? 0.864

4 In the past month, to what extent do you feel that you have woken up too early in the morning? 0.813

5 In the past month, to what extent do you feel you have had too little sleep at night? 0.832

D
ay

tim
e 

sl
ee

pi
ne

ss

 1 How often in the past month have you fallen asleep unexpectedly either during the day or in the evening? 0.841

2 How often in the past month have you fallen asleep while sitting peacefully? 0.770

3 How often in the past month have you fallen asleep while watching TV or reading? 0.732

4 How often in the past month have you fallen asleep while talking to sometimes? 0.777

5 In the past month, have you had trouble staying awake during the day or in the evening? 0.828

6 In the past month, have you experienced falling asleep during the day as a problem? 0.870

r=Pearson’s correlation coefficient

Table 1. SCOPA Sleep Scale factor analysis

Subdimension Item number Factor load Eigenvalue Explained variance (%)
N

ig
ht

tim
e

sl
ee

p
1 0.829

2.085 18.951
2 0.847
3 0.901
4 0.816
5 0.870

D
ay

tim
e

sl
ee

pi
ne

ss

1 0.896

5.803 52.754

2 0.860
3 0.743
4 0.771
5 0.794
6 0.885

Table 2. SCOPA Sleep Scale criterion validity

Mean±SD PSQI ESS
SCOPA Sleep Scale
Nighttime sleep

5.06±3.69 r= 0.728, p<0.001

Daytime sleepiness 5.92±3.28 r=0.881, p<0.001
PSQI 7.80±3.12
ESS 9.69±4.72

PSQI=Pittsburg Sleep Quality Index; ESS=Epworth Sleepiness Scale; r=Pearson’s 
correlation coefficient, SD= standard deviation

Table 3. SCOPA Sleep Scale internal consistency and test-retest reliability analysis

Subdimension

İnternal consistency test-retest 

α r p

Nighttime sleep 0.907 0.948 <0.001

Daytime sleepiness 0.906 0.956 <0.001

α=Cronbach Alpha Value; r= Pearson’s correlation coefficient

Reliability
The Cronbach`s alpha coefficient was used to determine the internal 
consistency of the SCOPA Sleep Scale and this value was found to be 
0.907 for the nighttime sleep sub-dimension and 0.906 for the daytime 
sleepiness sub-dimension.

When the scale was reapplied to the same patients fifteen days later 
to examine the time consistency of the scale, a correlation of 0.948 
was obtained in the nighttime sleep sub-dimension of the scale and 
a correlation of 0.956 was obtained in the daytime sleepiness sub-
dimension of the scale (p<0.001), (Table 3).

The item-total score correlations of the SCOPA Sleep Scale varied 
between 0.732 and 0.870 (Table 4).
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DISCUSSION
Psychometric properties of Turkish version of the scale are generally in 
compliance with the results of adaptation studies performed in Sweden, 
Netherlands, Thailand, Spain, and Germany (13,14,15,16).

Validity Analyses
The items in the scale were grouped under a two factor structure in 
the Turkish adaptation just as they grouped under two factors in the 
original scale and other versions. All items showed a distribution to sub 
dimensions in compliance with the original scale (13,14,15,16).

Criterion validity can be evaluated through comparison with an 
equivalent scale measuring the same condition in the same time interval. 
In our study, to determine the criterion validity of the SCOPA Sleep Scale, 
PSQI for the night sleep sub-dimension of the scale and ESS for the 
daytime sleepiness sub-dimension of the scale were used.

In our study, positive strong correlations between the nighttime sleep 
sub-dimension scores (5.06±3.69) and PSQI scores (r=0.728, p<0.01), 
and daytime sleepiness sub-dimension scores (5.92±3.28) and ESS scores 
(r=0.881, p<0.01) were found. In the original version of the scale and 
Thai and German versions, mean SCOPA nighttime sleep sub-dimension 
scores were found to be respectively 4.9, 4.6, and 5.1,and mean daytime 
sleepiness sub-dimension scores were found to be respectively 5.2, 
4.7, and 5.4 (13,14,16). In the German adaptation study, the correlation 
coefficient between the nighttime sleep sub-dimension and PSQI was 
found to be 0.79, while the correlation coefficient between the daytime 
sleepiness sub-dimension and ESS was found to be 0.68 (16). These 
correlation coefficients were found to be respectively 0.63 and 0.59 in 
the Thailand version (14), with a slightly lower correlation. Our findings 
indicate that the criterion validity results were more satisfying in the 
Turkish version of the scale compared to other adaptations.

Reliability Analyses
Although a Cronbach`s alpha coefficient of 0.50 is considered sufficient 
for reliability, a highly reliable scale is expected to have a Cronbach`s alpha 
coefficient greater than 0.80 (17). In our study, The Cronbach`s alpha 
coefficient was found to be 0.907 for the nighttime sleep sub-dimension 
and 0.906 for the daytime sleepiness sub-dimension. In the original scale 
and other language adaptations, the Cronbach`s alpha coefficient of the 
nighttime sleep was reported to vary between 0.80 and 0.88 while the 
alpha coefficient of the daytime sleepiness sub-dimension was reported 
to vary between 0.74 and 0.91 (13,14,15,16). The internal consistency of 
the Turkish form of the scale was very high in both sub-dimensions. In the 
nighttime sleep sub-dimension of the scale, the best internal consistency 
result among other language adaptations was achieved in the Turkish 
version of the scale.

In order to determine the time invariance of the SCOPA Sleep Scale the 
test-retest method was used, and the scale was found to provide results 
of high consistency in different times. Through the test-retest method, a 
correlation of 0.948 was obtained in the nighttime sleep sub-dimension 
of the scale and a correlation of 0.956 was obtained in the daytime 
sleepiness sub-dimension of the scale (p<0.01). In the original study for 
the construction of the scale, the scale was applied to the same patient 
group with an interval of two weeks as in our study, and a correlation of 
0.94 was obtained forthe nighttime sleep sub-dimension of the scale and 
a correlation of 0.89 was obtained for the daytime sleepiness (13). In the 
German adaptation study, the patients were reevaluated with long intervals 
such as 3 to 11 weeks, and the correlation coefficients were found to be 
0.901 for the nighttime sleep sub-dimension and 0.844 for the daytime 
sleepiness sub-dimension. However, in a progressive disease such as PD, 
these intervals can be considered too long, and the researchers performing 
the adaptation have stressed this as a limitation of their study (16).

In our study, item-total score correlations varied between 0.761 and 
0.864 in the nighttime sleep sub-dimension and between 0.732 and 
0.870 in the daytime sleepiness sub-dimension. Item-total score 
correlations being positive and larger than 0.50 show that the items 
measure similar behaviors well (26). In previous studies, item-total score 
correlations were found to vary between 0.48 and 0.85 in the nighttime 
sleep sub-dimension and 0.47 and 0.88 in the daytime sleepiness 
sub-dimension (13,15). According to item-total score correlation 
coefficients, the reliability level of the Turkish version of the scale can 
be stated to be high.

In conclusion, the Turkish version of the SCOPA Sleep Scale can be said 
to be a valid and reliable tool to evaluate the sleep quality of individuals 
with Parkinson’s disease in studies or clinical routine.

Limitations of the Study
Since the cognitive conditions and verbal communication abilities of 
patients may become disrupted in the advanced stages of PD, the limited 
number of individuals with advanced PD included in our study forms a 
limitation for our study. This limitation was also pronounced in the other 
language adaptations of the scale (13,14,15).
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