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Abstract  

Backround: the Innsbruck RBD scale (RBD- I), Paris arousal disorders scale (PADSS) and REM Sleep Behavior 

Disorder Single-Question Screen test (RBD1Q) has been established to evaluate susceptibility and severity of symptoms 

and signs related to rapid eye movement sleep (REM) and non-rapid eye movement sleep (NREM) parasomnias. The 

Lithuanian version of these parasomnia related questionnaires (PRQ) would be helpful to indicate REM and NREM 

parasomnias.  

Aim: to adapt the Lithuanian version of parasomnias related questionnaires (RBD- I, PADSS and RBDQ1) and evaluate 

its psychometric properties. 

Materials and methods: 108 accidentally chosen adult participants from general population aged 18-82 met the inclusion 

criteria and participated in the study. All subjects completed questionnaires that included sociodemographic information, 

parasomnias - related questionnaires, other specific sleep questionnaires: Pittsburgh sleep quality index (PSQI), Epworth 

sleepiness scale (ESS), Ulanlina narcolepsy scale (UNS), the emotional status was evaluated by Hospital Anxiety and 

Depression Scale (HADS). The reliability of the PRQ questionnaires was examined by calculating internal consistency 

with Cronbach‘s α.  

Results:  High internal consistency coefficients were obtained for the RBD - I (Cronbach α = 0.68), pathology ≥0.25 

could be suspected for 5 (4.7 %), PADSS (Cronbach α = 0,704) for 1 (0,9 %) , RBDQ1 6 (5,6 %) participants. Significant 

Spearman’s correlations were found between RBD - I and PADSS (p<0.01), RBD – I and RBDQ1 (p <0.01). Higher ESS 

score was associated with higher anxiety and depression level (p < 0.01), PSQI score – with higher anxiety and depression 

level (p < 0.01), and more severe sleepiness on ESS (p <0.015). 

Conclusions: Lithuanian version of PADSS, RBDQ1 and RBD – I scales have good internal consistency and could be 

helpful in diagnostic process of REM and NREM parasomnias.  
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Backround 

 

Sleep occupies a significant part of our lives affecting 

our physical and emotional health. Even though, the 

various sleep disorders (sleep-related breathing 

disorders, insomnia, sleep-wake rhythm disorders, 

parasomnias, etc.) are a common problem among the 

people from different age groups [1].  

Rapid eye movement sleep behavior disorder (RBD) is 

a parasomnnia, characterized by dream – enactment 

behaviors, which occurs as vocalization and/ or complex 

motor behavior and impaired muscle atonia during rapid 

eye movement (REM) sleep [2]. RBD dream enactment 

ranges in severity from benign hand gestures to violent 

thrashing, punching, and kicking. RBD is rare among 

children, with most episodes being non – REM 

parasomnia such as sleepwalking [15]. In general 

population, RBD rate is approximately from 0.5 to 1 % 

and about 2 % in older adults population [3]. In 

Lithuania, RBD epidemiology rate is still unknown. 

The majority of RBD cases usually go unrecognized and 

it involves about 35 million possible patients in general 

population [4]. Spontaneous manifestation of RBD 

could be prodromal symptom of alpha – synuclein 

neurodegeneration, observed in Parkinson’s disease, 

multiple system atrophy or dementia with Lewy bodies 

[5, 6]. These patients may also have increased 

autonomic dysfunction and higher risk to develop 

dementia so it could be useful to notice RBD early 

especially with family history of Parkinson’s disease. 

The main diagnostic tools still remains 

videopolysomnography and electroencephalography [7, 

8], but diagnostic questionnaires also help to recognize 

RBD and NREM parasomnias. Several studies have 

showed that many questionnaires (also parasomnia 

related) have sensitivity above 90%, usually between 

73% and 97.7%. Specificity ranges in the interval 50%–

96% [14].  In terms of accuracy, the polisomnography is 

the most accurate method, showing the most complete 

and precise information (e.g., differentiating the sleep 

phases). There is an issue that polisomnography is 

expensive, and requires special hardware and medical 

expertise, also it promotes much more stress in case of 

necessity to perform in hospital environment [14]. Thus, 

it requires to be administered once, or for a few days and 

causes inconveniences for patient, that’s why faster and 

easier examination usually can be very helpful. 

Lithuanian sleep specialists are lacking sensitive and 

validated screening tools as parasomnias related 

questionnaires to suspect RBD in Lithuania. Our study 

was one of the first to gather data about RBD and other 

parasomnias prevalence it Lithuania population. The 

main questions we used to suspect RBD and NREM 

parasomnias were one question rapid eye movement 

disorder scale (RBDQ1), Paris arousal disorders 

severity scale (PADSS) and Innsbruck rapid eye 

movement disorder inventory (RBD – I).  The RBDQ1 

helps to suspect RBD and consists of a single question, 

answered “yes“ or “no“, as follows: „Have you ever 

been told, or suspected yourself, that you seem to “act 

out your dreams“ while asleep (for example, punching, 

flailing your arms in the air, making running 

movements, etc.)?” This question was translated into 

French, German, Japanese, Italian, Spanish, Czech and 

Danish and was validated at 12 centers of International 

REM Sleep Behavior Disorder Study Group [9]. It is 

simple and one of the most commonly used screening 

tool for RBD and easily filled by everyone. Although, 

RBDQ1 is preferred to be assessed with at least one of 

other screening tools in clinical practice due to lack of 

specificity. In general elderly population RBD1Q was 

found to have a low positive predictive value of (25%), 

based on a two sate study design with 

videopolysomnographic confirmation of RBD diagnosis 

at the second stage [10]. Another screening tool related 

to RBD is Innsbruck RBD inventory RBD – I. The 

original scale was designed and validated in the German 
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language and was translated into English [11]. It is short 

screening questionnaire for RBD made up of five 

questions.  The questions are answered yes (1), no (0), 

or don’t know. The RBD symptom score is equal to the 

number of positive answers divided by the number of 

answered questions and thus ranges between 0 and 1. 

The second part of the questionnaire determines 

frequency of behavior and ranges from never (0) to very 

frequent.  RBD frequency score is the sum of all 

frequency scores divided by the number of questions 

answered, thus ranging from 0 (minimum) to 4 

(maximum) and may give information about condition‘s 

severity. Result of more than 0.25 points could be 

suspected as possible RBD. RBD – It can be completed 

in a few minutes and has a sensitivity of 91.4% and a 

specificity of 85.7% [11]. Another NREM parasomnia 

oriented screening tool PADSS is made of three parts, 

including an inventory of behaviors (PADSS-A), the 

frequency of episodes (PADSS-B), and the general 

consequences of the disorder (PADSS-C). The possible 

answers “never“ equals 0 points, ”sometimes“ equals 1 

point, “often”  equals 2 points. More than 13 points 

shows that parasomnia could be suspected [12].  

Lithuanian version of RBDQ1, RBD – I, PADSS would 

facilitate parasomnias diagnostic process of REM and 

NREM parasomnias. The main aim of our study was to 

assess important sociodemographic parasomnias 

characteristics, perform linguistic cross - cultural 

adaptation of the Lithuanian version of parasomnias 

related questionnaires (PRQ) and find out its reliability 

and correlations in comparison to other sleep – related 

questionnaires such as Pittsburgh sleep quality index 

(PSQI), Epworth sleepiness scale (ESS), Ulanlina 

narcolepsy scale (UNS), the emotional status by 

Hospital Anxiety and Depression Scale (HADS). 

 

 

 

Methods 

The study validity was approved by Bioethics Centre of 

Lithuanian University of Health Sciences (No. BEC – 

LSMU - 51). We used parasomnia related 

questionnaires, including RBD – I, PADSS, RBDQ1, to 

investigate and suspect parasomnias. Double reverse 

translation of PRQ was applied by a native English 

speaker. Additionally, the other sleep specific 

questionnaires, including Pittsburgh sleep quality index 

(PSQI), Epworth sleepiness scale (ESS), Ulanlina 

narcolepsy scale (UNS), Hospital Anxiety and 

Depression Scale (HADS) for emotional status and self 

– made sociodemographic questionnaire was applied.  

Statistical analysis was performed by using IBM SPSS 

Statistic software package. Data was analyzed with 

Kolmogorov – Smirnov test to evaluate data normality. 

Cronbach's alpha measurement of internal consistency 

was used to estimate the reliability of RBDQ: RBD – I, 

RBDQ1 and PADSS. Research results were presented 

as non – parametrical (median, min, max) and 

parametrical (mean and standard deviation - SD) data. 

Participants 

All the participants were accidentally chosen from 

Kaunas, the 2nd largest city of Lithuania, population. The 

inclusion criteria were no history of diagnosed sleep 

disorders or no usage of medications affecting sleeping. 

All the participants stated Lithuanian language as their 

mother tongue and completed all questionnaires. In the 

following stage of this study we are involving 

participants with suspected RBD and NREM 

parasomnia to go through polysonmnography based 

clinical evaluation in sleep lab, however, these data are 

not presented in the present paper.  
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Results 

This prospective study involved 108 randomly assigned 

participants 35 men and 73 women aged  from 19 – 82 

years age (age mean 43.34 SD 15.91 median 45.5; Q1 

26 Q2 45,5 Q3 53). We described participants 

sociodemographic features in table bellow (table 1). 

According to our results, parasomnias could be 

suspected more frequently in men than in women: 8 

(22.9 %), vs. 4 (4.1%). Furthermore, parasomnias 

tended to develop in a younger age (18-34 years) group: 

5 (13.2%) cases (table 2). Answers RBDQ1 response 

rate: “yes“ 6 (5.6 %) of participants, and 102 (94.4 %) 

answered “no“. We were not able to evaluate RBDQ1 

Cronbach’s alpha, because this parameter needs at least 

several questions. However, RBDQ1 shows possible red 

flags for RBD and correlates with other RBD related 

scales, for example Innsbruck RBD scale (p <0.01).  

According to RBD - I, possible RBD could be suspected 

for 5 (4.7%) participants. High internal consistency 

coefficients were obtained for RBD - I (Cronbach α = 

0.863). In PADSS (Cronbach α = 0.704), value 13 or 

more, means possible pathology and there was 1 (0.9 %) 

participant with suspicious NREM parasomnia result. 

However, some questions did not have any data 

variations due to small sample size so PADSS questions 

5,6,7,9,11,13,14,15 were removed to evaluate PADSS 

reliability with Cronbach α criteria (min - 0, max - 15, 

median - 1; Q1 - 0; Q2 - 1; Q3 – 3).  

PRQ were significantly correlating with each other: 

RBD - I with PADSS (p < 0.01) and IRBD with RBDQ1 

(p < 0.01). We also analyzed the relations between PRQ  

 

scores and other sleep-specific questionnaires. 

Pathological sleepiness on ESS scale was found in 11 

(9.9%) (min - 0, max - 22, median - 4,5; Q1 - 3; Q2 - 

4,5; Q3 – 7). UNS pathological value 14 or more was 

found for 3 (2.8 %) subjects (min - 0, max - 17, median 

- 4; Q1 - 3 Q2 - 4; Q3 – 6). Pathological PSQI score > 5 

was found in 58 (53.7%) participants (min - 1, max - 15, 

median - 6; Q1 - 4; Q2 - 6; Q3 – 8). According to HAD, 

higher tendency of anxiety was found for 10 (9.3 %) 

participants, depression - in 2 (1.8 %) participants. 

Higher sleepiness on ESS was significantly related to 

higher UNS score (p < 0.01), and severe depression 

level (p < 0.01). Moreover, higher PSQI values were 

associated with higher anxiety score and depression 

scores (p < 0.01). 
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 Male Female Total 

n % n % n 

Total number of participants 35 32.4 % 73 67.5% 108 

Nurses 0 0% 12% 100% 12 

IT specialist 7 70% 3 30% 10 

Doctor 2 28.57% 5 74.42% 7 

Student 1 20% 4 80% 5 

Office employee 10 23.8% 32 76.19% 42 

Engineer 7 100% 0 0% 7 

Teacher 2 22.22% 7 77.77% 9 

Pensioner 3 37.5% 5 62.5% 3 

Seller 2 28.57% 5 71.42% 7 

Social worker 1 20% 4 80% 5 

Secondary education 12 63.15% 7 36.84% 19 

Technical Education 5 38.46% 8 61.53 13 

University education 18 23.68% 58 74.35% 76 

Non - smoker 25 25.77% 67 74.22% 92 

1-10 cigarettes per day  6 46.15% 7 53.84% 13 

11-20 cigarettes per day 2 100% 0 0% 2 

>20 cigarettes per day 1 100% 0 0% 1 

No Alcohol 16 32% 34 68% 50 

0-20 g alcohol per day  6 24% 19 76% 25 

20-40 g alcohol per day 7 33.33% 14 66.66% 21 

>40 alcohol per day  6 50% 6 50% 12 

Sleeping disorders (+) 2 5.71% 1 1.36% 3 

Table nr. 1. Sociodemographic data of participants (n=108) 
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RBD - I PADSS RBDQ1 

*NP **P 
>=0,25 NP P 

 >=13 NP P 
„yes“ 

Age 
grou
ps 

18-34 
years 

(n=38; 
35,2 %) 

n 36 2 38 0 35 3 

% 94.7 5.3 100 0 92.1 7,9 

35-54 
years 

(n=46; 
42,6 %)  

n 44 2 45 1 45 1 

% 95.6 4.4 97.8 2.2 97.8 2.2 

55 years 
and older 
( n=24; 
22,2 %)  

n 23 1 24 0 22 2 

% 95.8 4.2 100 0 91.6 8,4 

Sex 

Male 
(n=35; 
32,4 %) 

n 31 4 34 1 32 3 

% 88.6 11.4 97.1 2.9 91.4 8.6 

Female 
(n=73; 
67,6 %) 

n 72 1 73 0 70 3 

% 98.6 1.4 100 0 95.9 4,1 

Table nr. 2. Distribution of parasomnias in accordance with sex and age 

(* participants with no pathologic results - NP) 

(** participants with pathological results - P)  

 

Conclusion 

Lithuanian versions of parasomnia related 

questionnaires, RBD- I, PADSS and RBDQ1, had high 

internal consistency in the study population and could 

be useful, easily applied and low-cost instrument for 

diagnostic process of REM and NREM parasomnias.  

 

 

 

 

 

 

Discussion 

To compare all data, the highest internal consistency 

(Cronbach α = 0.863) was found in RBD – I. It is similar 

to other studies, but slightly higher in ours (Cronbach α = 

0.855) [11]. What is more, significant correlations RBD - 

I with PADSS (p < 0.01) were observed. Also, there are 

some points why PADSS results can differ from other 

studies. First of all, more participants and their possible 

answers could change PADSS evaluation result, because 

PADSS questions 5, 6, 7, 9, 11, 13, 14, 15 were removed 

due to small sample size. As our research aim was to 

investigate healthy random individuals who had no REM 

or NREM parasomnias suspicion and find out the 
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prevalence rate in general population, there was no data 

variation with mentioned PADSS questions because 

majority of participants answered parasomnia related 

questions negatively. We think it is the basic reason why 

PADSS (Cronbach α = 0.704) result is slightly lower than 

in other studies (Cronbach α = 0.790) [14]. Also, 

observations are not dependable enough to evaluate 

RBDQ1 alone, but it shows significant correlations with 

RBD – I (p < 0.01). According to other studies, RBDQ1 

compares favorably with other questionnaire-based 

diagnostic tools. In one way, RBD1Q could detect RBD 

with 94% sensitivity and 87% in RBD patients and 

controls according to other studies. In Chinese validated 

version, RBDQ1 was slightly modified and additionally 

took into account sleep - related vocalizations: “Do you 

have the following condition (or have you ever been told 

by your husband or wife) that you shout, yell, move your 

arms or legs in response to your dream contents, even 

fallen off your bed?”. The modified RBDQ1 version 

showed high sensitivity 100 %, but modest specificity 

(55.6%) [13]. In our study, involving generally healthy 

participants, only 6 people  from 108 answered „yes“ to 

RBDQ1, so further studies are needed to accurately 

evaluate sensitivity and specificity of RBDQ1. 

Finally, Lithuanian RBDQ version showed high internal 

consistency, but have tests sensitivity, specificity and 

reliability differences in comparison with other studies 

[9,11,12,15]. It can’t be fully equal due to translation and 

participants cross – cultural and personal issues. For many 

Lithuanian participants, all questions were easy enough to 

understand. We think this Lithuanian cross- cultural PRQ 

study shows potential not only as diagnostic screening 

tool but also as fast and informative way to gather 

information about RBD and NREM parasomnias for the 

following scientific studies in Lithuania. Also, we are 

planning to invite all participants with suspicious RBD – 

I, PADSS and RBDQ1 results for more detailed 

examination with polisomnography to clarify parasomnia 

diagnosis.  

According to our study results, parasomnias can be 

suspected at least from 0.9 to 4.7 % of participants, 

depending on questionnaires used. In other European 

countries parasomnias prevalence rate varies from 0.5 to 

2 % [3]. This was the first study investigating the 

epidemiology of parasomnias in Lithuania and giving the 

start for further epidemiological and clinically based large 

sample studies. 
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