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Study Objectives: Rapid eye movement sleep behavior disorder (RBD) in the elderly poses risks of inju-
ries and diminished quality of life, potentially indicating early neurodegenerative disorders. Polysom-
nography (PSG) is the established diagnostic gold standard but limited use due to cost and accessibility.
Some questionnaires such as rapid eye movement sleep behavior disorder screening questionnaire
(RBDSQ) emerged as a cost-effective and time-efficient alternative screening tool. To address cultural
nuances and unique features among Taiwanese individuals, a Taiwan-specific version of RBDSQ was de-
veloped. This study aimed to assess its suitability applied in Taiwan.

Methods: A total of 104 participants aged over 50 underwent PSG. Forty-five participants tested posi-
tive for RBD, while 59 tested negative. All completed the Taiwan version of RBDSQ. Internal consistency,
evaluated by Cronbach’s alpha coefficient, and test-retest reliability, assessed by the intra-class correla-
tion coefficient (ICC), were used to gauge RBDSQ reliability. Areas under the curves (AUCs) were calcu-
lated to determine the best cutoff point for RBDSQ.

Results: According to the results, the Cronbach’s alpha was 0.734, and ICC was 0.761. At the optimal cut-
off point of 5, RBDSQ exhibited a sensitivity of 0.667, specificity of 0.678, and estimated AUC of 0.745
(0.651-0.839). In the elderly subgroup (age > 60), the estimated AUC was 0.802 (0.705-0.899), with a
sensitivity of 0.657 and specificity of 0.756.

Conclusions: The Taiwan version of RBDSQ proves valuable as a screening tool, particularly among the
elderly. Integrating it into a stepwise diagnostic process, alongside interviews and PSG, facilitates early

identification of clinical RBD, offering advantages in clinical practice.

Copyright © 2025, Taiwan Society of Geriatric Emergency & Critical Care Medicine.

1. Introduction

Rapid eye movement sleep behavior disorder (RBD) is a criti-
cally important parasomania, and isolated RBD (iRBD) increases
with age, particularly among the elderly.1 It is characterized by in-
termittent loss of rapid eye movement (REM) sleep-related muscle
hypotonia or atonia. People with RBD would enact the aggressive
content of vivid dreams with complex and violent behavior, possi-
bly resulting in severe injury to themselves or their bedpartners.2
Research has indicated that the presence of RBD might be an early
presentation of oc-synucleinopathy.3'6 It may precede a group of
degenerative diseases, characterized by the accumulation of al-
pha-synuclein protein in the brain, including Parkinson disease,
multiple system atrophy, and dementia with Lewy bodies.” The me-
dian conversion time between the emergence of isolated RBD to
neurodegenerative disorder was estimated to be around 7.5 years.8
Thus, timely detection of RBD was emphasized for neuroprotec-
tion.

The gold standard tool for RBD diagnosis is polysomnography
(PSG).9 However, non-urgent referral to undergo a sleep study takes
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around four months, ranging from 0 to 48 months, which depending
on the country and healthcare system.10 PSG not only has a long
waiting time, but is also a costly medical expense. Some question-
naires were therefore developed for prompt intervention. The REM
sleep behavior disorder screening questionnaire (RBDSQ) is a tool
used to screen RBD with a good validity.11 The high usability of the
RBDSQ has led to its translation into various language versions and
its application among diverse target populations.lz_16 Though the
Chinese version of the RBDSQ had been translated in China,13 differ-
ent medical institutions, clinical practices, traditional and simplified
Chinese wording, and cultural backgrounds need to be considered.
The wording or emphasis of questions may be different. Cultural dif-
ferences in sleep behavior or symptom expression must also be
considered.

Besides, a native study in Taiwan revealed some unique features
in Chinese-Taiwan patients different from Caucasian patients, such
as lower injury episodes during sleep and more sleep wandering.17
Under consideration of population diversity and clinical characteris-
tics, invention with the Taiwan version of the RBDSQ is warranted.

In this study, we aimed to explore the reliability and validity of
this questionnaire in Taiwan. The target population was individuals
without major neuropsychiatric disorders, and we also intended to
further examine its application among the elderly.
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2. Methods

A convenient sampling was adopted. This sample was those
who were referred and completed PSG for sleep architecture assess-
ment in the Sleep Center in Kaohsiung Medical University Hospital.
Subjects aged 50 or above were enrolled. Those with a clinical diag-
nosis of major neuropsychiatric disorder, including schizophrenia,
major mood disorder, cerebrovascular events, and seizure, were ex-
cluded. In total, 104 participants were eventually enrolled. Among
them, 45 participants were confirmed as having RBD by the PSG re-
sults, and the other 59 were not. RBD was defined according to the
criteria in the International Classification of Sleep Disorder, third edi-
tion'® by neurologist clinical evaluation. To meet the criteria, re-
peated episodes of behavior or vocalization and evidence of REM
sleep without atonia on PSG were required.

We translated the original RBDSQ into Mandarin version with the
approval of the patent owner of the original RBDSQ to establish the
Taiwan version of the RBDSQ. To ensure that the wordings in our
translated version of the RBDSQ were both culturally relevant and
matched the meanings of the original wordings, the back translation
technique was employed, and monolingual testing was conducted.
For this study, a bilingual translator translated the English version of
the RBDSQ into Mandarin version. Subsequently, the Mandarin ver-
sion was translated back into English by a psychiatrist. These two
translated versions were then compared by two psychiatrists and one
neurologist specializing in sleep medicine. The Mandarin content un-
derwent examination and was subsequently approved based on con-
sensus among clinical experts. The Taiwan version was authorized as
having feasibility and permitted to be used in this study. The study was
approved by the institutional ethics committee of Kaohsiung Medical
University Hospital, and informed consent was obtained from each
subject. The Taiwan version of the RBDSQ was administered to all 104
participants with the assistance of trained staff. To validate the test-
retest reliability, we randomly invited participants in both the RBD-
positive and RBD-negative groups to complete the Taiwan version of
the RBDSQ again at intervals greater than three months after the first
assessment. The Taiwan version of the RBDSQ comprises ten ques-
tions and a total of 13 items. The RBDSQ includes specific items that
focus on the frequency of dreams, dream content, types of noctur-
nal movement, injuries to oneself or the bedpartner, dream enact-
ment behavior, sleep disturbance, and neurological disease.™!

Sample means of the Taiwan version of the RBDSQ total scores
in the RBD-positive and RBD-negative groups were compared using
the Mann-Whitney U-test. We also used Pearson rank correlation to
analyze the correlations between items. As for the reliability of the
questionnaire, the internal consistency was determined by Cron-
bach’s alpha coefficient, and test-retest reliability was estimated by
the intra-class correlation coefficient (ICC). The validity of the Taiwan
version of the RBQSD was assessed as well. The sensitivity, specificity
and optimal cutoff point were assessed by receiver operating cha-
racteristic (ROC) curve and area under the ROC curve (AUC) analysis.
p < 0.05 was considered to indicate statistical significance.

Factor analysis with principal component analysis and varimax ro-
tation was used to identify underlying relationships between measured
variables. Factor numbers were determined using the criterion of eigen-
values > 1 and the Scree test. The latter is a plot of the variance associated
with each factor and shows a distinct break between the steep slope
of the large factors and the gradual trailing off shown by the others.

3. Results

In this study, there were 104 valid participants recruited. Ac-
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cording to PSG confirmation, 59 had no RBD (31 male and 28 female)
and 45 had RBD (35 male and ten female). Table 1 shows the demo-
graphic variables of the participants in the RBD-positive and RBD-
negative groups, with no significant difference in age between the
two groups, but significant differences in gender and educational
level.

Further analysis was conducted on individuals aged 60 years or
older, with 76 valid samples. According to PSG confirmation, 41 had
no RBD (24 male and 17 female) and 35 had RBD (27 male and 8 fe-
male). Table 2 shows the demographic variables of the participants
in the RBD-positive and RBD-negative groups in the elderly group
aged older than 60. There were no significant differences in age and
gender between the two groups, but a significant difference in edu-
cational level.

The Cronbach’s alpha coefficient was 0.734. Randomly selected
cases were used for test-retest reliability analysis, with a retest co-
efficient (ICC) of 0.761 (p < 0.001), indicating good reproducibility.
The Wilcoxon signed-rank test showed a Z value of -0.926, indicating
no significant difference between the test and retest of the Taiwan-
ese version of the RBDSQ (p = 0.355). Furthermore, the reliability of
the RBDSQ among individuals aged over 60 years was examined. The
Cronbach’s alpha coefficient was 0.740, indicating acceptable inter-
nal consistency. Randomly selected cases from each group were
used for test-retest reliability analysis, resulting in a retest coefficient
(ICC) of 0.767 (p < 0.001), suggesting good reproducibility. The Wil-
coxon signed-rank test, with a Z value of -0.234, indicated no signifi-
cant difference between the test and retest of the Taiwanese version
of the RBDSQ (p = 0.815).

Regarding validity, ROC curve analysis of the Taiwanese version
of the RBDSQ score showed good diagnostic accuracy, with an AUC
of 0.745 (range: 0.651-0.839). The optimal cutoff score for detecting
RBD symptoms was determined to be 5 points, with a sensitivity of
0.667 and a specificity of 0.678, as shown in Figure 1A.

In the elderly population, ROC curve analysis of the Taiwanese
version of the RBDSQ score demonstrated good diagnostic accu-

Table 1
Demographic variables and measured variables related to the presence of
RBD or not in the whole sample (N = 104).

No RBD RBD (+)

2
Mean + SD Mean = SD L/t P
Male 31 35 " «
Female 28 10 701 0.013
Age 64.29 £ 8.54 66.69 £+ 8.00 -4.46 0.148
RBDSQ 3.59+2.46 6.20+£2.91 -4,95%** 0.000***
Education 13.17+3.13 10.80 £ 3.62 3.51%* 0.001**

RBD: rapid eye movement sleep behavior disorder, RBDSQ: rapid eye
movement sleep behavior disorder screening questionnaire.
* p<0.05; ** p<0.01; *** p < 0.001.

Table 2
Demographic variables and measured variables related to the presence of
RBD or not in the sample older than 60 years (N = 76).

No RBD RBD (+)

X/t p
Mean = SD Mean + SD
Male 24 27
Female 17 8 2.961 0.095
Age 68.73 +5.92 69.74 +6.17 -73 0.469
RBDSQ 3.12+2.24 6.26 £2.82 -5.30%** 0.000***
Education 13.12+£3.29 10.37 £ 3.69 3.44%* 0.001**

RBD: rapid eye movement sleep behavior disorder, RBDSQ: rapid eye
movement sleep behavior disorder screening questionnaire.
* p<0.05; ** p<0.01; *** p <0.001.
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Figure 1. Receiver-operator characteristic (ROC) curves. (A) ROC curves from all subjects. Area under the curve (AUC) = 0.745 (range: 0.651-0.839). The optimal
cut-off value for the RBDSQ score for RBD symptoms was 5 points, with a sensitivity of 0.667 and a specificity of 0.678. (B) ROC curves from subjects older than 60
years. AUC = 0.802 (range: 0.705—0.899). The optimal cut-off value for the RBDSQ score for RBD symptoms was 5 points, with a sensitivity of 0.657 and a specific-

ity of 0.756.

racy, with an AUC of 0.802 (range: 0.705-0.899). The optimal cutoff
score for detecting RBD symptoms was determined to be 5 points,
with a sensitivity of 0.657 and a specificity of 0.756, as shown in
Figure 1B.

Factor analysis yielded 3 factors accounting for 51.47% of the
total variance. Seven items (2. My dreams frequently have an ag-
gressive or action-packed content. 4. | know that my arms or legs
move when | sleep. 5. It thereby happened that | (almost) hurt my
bed partner or myself. 6-1. Speaking, shouting, swearing, laughing
loudly during my dreams. 6-2. Sudden limb movements, “fights”
during my dreams. 6-3. Gestures, complex movements, that are use-
less during sleep, e.g., to wave, to salute, to frighten mosquitoes,
falls off the bed during my dreams. 7. It happens that my movements
awake me) made up the factor | accounting for 28.93% of the total
variance. Factor Il consisted of 2 items (1. | sometimes have very
vivid dreams. 8. After awakening | mostly remember the content of
my dreams well) accounted for 12.48% of the total variance. Factor
Il consisted of 3 symptoms (6-4. Things that fell down around the
bed, e.g., bedside lamp, book, glasses during my dreams. 9. My sleep
is frequently disturbed. 10. | have/had a disease of the nervous sys-
tem) with 10.06% of explained variance.

4. Discussion

The present validation study showed that the Taiwanese version
of the RBDSQ exhibits satisfactory validity and reliability as a screen-
ing tool for distinguishing between RBD and non-RBD groups in Tai-
wan. To assess reliability, we employed Cronbach’s alpha and test-
retest analysis, which provided insights into internal consistency
and reproducibility, even in the elderly.

A total score of five points on the Taiwanese version of the
RBDSQ was the optimal cutoff value, demonstrating good sensitivity
and specificity for those who were aged above 50 years without ma-
jor neuropsychiatric disorder. Moreover, the specificity was particu-
larly high, indicating enhanced accuracy when applied to the elderly
population.

Compared with the original RBDSQ instrument,*! which ex-
hibited a sensitivity of 96% and a specificity of 56% at a cutoff level
of 5.0 in discriminating RBD patients from healthy controls, the Tai-
wan version of the RBQSD maintained the same cutoff level but dis-
played an even higher specificity, while having a lower sensitivity. It

is worth noting that the mean RBDSQ score was 6.20 + 2.91 points,
which was prominently lower among individuals with RBD as com-
pared with the original version’s score of 9.5 + 2.8 points. This dif-
ference could be attributed to variations in recruitment criteria. The
Taiwan version excluded individuals with major neuropsychiatric dis-
orders, such as schizophrenia, major mood disorders, cerebrovas-
cular events, and seizures, whereas the original version did not. Item
10 (I have/had a disease of the nervous system) might have had a
potential impact on the final results.

Furthermore, a native study conducted by Lin et al.* in 2009
explored the characteristics of RBD in Taiwan and identified differ-
ences compared with Caucasian populations. Chinese-Taiwanese
patients with RBD exhibited a higher proportion of females, fewer in-
stances of injury during sleep, and a higher prevalence of sleep wan-
dering. Notably, item 5 (I (almost) hurt my bed partner or myself)
demonstrated the highest specificity in the original version. The dif-
ferences in presentation characteristics may lead to inconsistent re-
sults in the total scale of the RBDSQ.

To acknowledge, this study was the first to discuss the applica-
tion across different ages, which was a strength of this study. Tai-
wan’s version of the RBDSQ had a better accuracy in the elderly
group. Detecting RBD symptoms in the elderly enables early inter-
vention and identification, as RBD is linked to a higher risk of neuro-
degenerative disorders such as Parkinson disease® and dementia.?°
Screening allows healthcare professionals to identify high-risk indi-
viduals and implement appropriate management strategies earlier.??
Screening also helps implement preventive measures for a safe sleep
environment and reduces injury risks from dream enacted behavior.
Early screening enables timely interventions such as lifestyle modifi-
cations and medication management, improving the overall well-
being of individuals with RBD.

Furthermore, there is still a lack of native prevalence data on
RBD in Taiwan. The prevalence of probable RBD in the elderly Cauca-
sian population (aged 60—97 years), as assessed by the RBD Screen-
ing Questionnaire and the Innsbruck RBD Inventory, ranges from
4.6% to 7.7%.2% Another study in nearby Asian countries reported a
prevalence of PSG-confirmed RBD of 2.01% in the elderly Korean
population.23 In Japan, the prevalence of isolated RBD in Japanese
elderly individuals was 1.23% [0.66—1.79]%.24 The Taiwan version of
the RBDSQ can be utilized as a screening tool due to its high accu-
racy, especially in the elderly, which demonstrates even higher ac-
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curacy. By understanding the prevalence and impact of RBD in the
elderly population, public health authorities can better allocate re-
sources, develop appropriate educational programs, and plan for
healthcare services. Screening data can provide valuable insights
into the burden of RBD and aid in the development of targeted pub-
lic health strategies to address the specific needs of this population.

The present study had several limitations. First, the sample size
was relatively small due to difficulties in recruitment during the
COVID-19 pandemic. Second, there was a lack of a control group
consisting of healthy subjects. Third, all participants were recruited
from a sleep center and had various pre-existing sleep problems, po-
tentially introducing diagnosis heterogeneity. Administering the
questionnaire after the RBD diagnosis could possibly introduce bias
into the results. Rate of RBD from this convenient sample won’t re-
present the real prevalence rate among general population. Last,
the sex ratio and educational level were not matched between the
two groups, possibly affecting the performance of the instrument.
Therefore, potential effects of these factors on the instrument’s per-
formance cannot be ruled out.

5. Conclusion

In conclusion, the Taiwan version of the RBDSQ demonstrates
good sensitivity, specificity, and reliability, making it a valuable scre-
ening tool for identifying RBD patients in the Taiwanese population,
particularly among the elderly. In clinical practice, the RBDSQ can be
incorporated as part of a stepwise diagnostic process, starting with
the questionnaire and followed by an interview and PSG. Early iden-
tification of clinical RBD is beneficial in both clinical practice and pub-
lic health policy planning, especially when considering the elderly
population in Taiwan.
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