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Purpose: The Leeds Sleep Evaluation Questionnaire (LSEQ) translated into Korean was modified to easily apply 
and reduce respondents' confusion and was evaluated for psychometric properties and discriminant ability. 
Methods: A total of 960 Korean adults aged 45 years and older participated in this cross-sectional survey. To test 
reliability, validity and discriminant ability, Cronbach's alpha, correlation analysis, confirmatory factor analysis, sim-
ple regression analysis and receiver operating characteristics (ROC) curve analysis were used. Results: Item-total 
correlations ranged between .62~.85 and Cronbach's alpha was .95. Area under ROC was .86 (95% CI: .83~.90) 
and the optimal cutoff score was identified as ≤ 66 (sensitivity, .77; specificity, .84; positive/negative predictive val-
ues, .49/.95). Using this cutoff score, the prevalence of insomnia in the study sample was 25.8% and tended to 
be more common in female and older groups. Conclusion: The data supported the psychometric properties of 
Korean Modified Leeds Sleep Evaluation Questionnaire (KMLSEQ) as an acceptable sleep measurement. In addi-
tion, KMLSEQ is likely to be a useful screening tool for insomnia.
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INTRODUCTION
Sleep disturbance is a common and distressing symp-

tom in modern society (Okun et al., 2009). According to 

the sleep data of the Korean Sleep Research Society, the 

prevalence of sleep disorders was more than 20%, and 

5% of the population experienced chronic insomnia. 

Health related specialists have given much effort to eval-

uating and promoting sleep quality, because sleep is an 

essential human need that affects  everyday life, health, 

and quality of life (Berman, Snyder, Kozier, & Erb, 2008).

Reliable and valid measurement of sleep is necessary 

to evaluate and promote sleep quality. Polysomnography 

has been the gold standard for measuring the quality and 

quantity of sleep. However, it is difficult, expensive, and 

sometimes impossible to undertake, particularly in pa-

tients with critical illness and participants of health screen-

ing (Bourne, Minelli, Mills, & Kandler, 2007; Tarrasch, 

Laudon, & Zisapel, 2003). Therefore, self-administered 

sleep questionnaires have been used to screen sleep 

problems among various populations and to test the ef-

fect of sleep intervention in clinical and research fields.

The Insomnia Severity Index (ISI), Medical Outcomes 

Study (MOS) Sleep Scale, Pittsburgh Sleep Quality Index 

(PSQI), and Leeds Sleep Evaluation Questionnaire (LSEQ), 

which were developed and tested in western countries, 

have been widely used because of their sound psycho-

metric properties, easy administration, and no need of 

training. Each of these measurements has its own parti-

cular characteristics in the aspects of time frame for the 
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responses, cutoff score, and structure of sub-dimensions. 

Therefore, clinicians and researchers should choose the 

most appropriate measurement for  the purpose of as-

sessing sleep (Smith & Wegener, 2003).

The MOS Sleep Scale measures six sleep dimensions 

without a total sleep score and cutoff score. The PSQI 

has a slightly more complex scoring system than other 

tools. In addition, the PSQI and MOS-Sleep Scale may 

be less sensitive to estimating significant changes over 

time or with brief intervention periods because these re-

fer to ratings of sleep for the previous one month period 

(Smith & Wegener, 2003). The LSEQ is another clinically 

useful tool for measuring the effect of hypnotic drugs, 

has shown high reliability and validity in a variety of re-

search settings, and has been commonly used in west-

ern countries (Parrott & Hindmarch, 1980; Tarrasch et 

al., 2003) but not in Korea. 

Measurements assessing sleep which were developed 

in English and tested in western cultures have to be 

translated and sometimes culturally modified to be used 

in Korea. In addition, translated versions of measure-

ments should be tested for their psychometric proper-

ties. However, many Korean researchers skipped some 

steps in the  translation process or in testing psychomet-

ric properties (Choi, Kim, Kim, & Kim, 2012). Recently, 

the reliability and validity of the Korean version of the 

MOS Sleep Scale (Kim, You, Lee, & Lee, 2011) and the 

Korean version of the PSQI (Shon, Kim, Lee, & Cho, 

2012) were tested and published. In addition, the Korean 

Sleep Research Society posted the Korean version of ISI 

on its website.

However, the LSEQ was not commonly used in Korea 

even though it can be applied easily to assess sleep 

comprehensively. Most Korean researchers who tested 

medication effect using the LSEQ translated and modi-

fied it for their own studies by changing the time frame, 

or response type from VAS (visual analogue scale) to Li-

kert type scale or omitting some items (Kim et al., 2008; 

Lee et al., 2005). The translation and validation study of 

the LSEQ would be helpful to many Korean sleep re-

searchers, because the LSEQ has a different time frame 

for the response from other sleep questionnaires and 

has been identified as a very effective instrument to evalu-

ate sleep in other countries. 

The purpose of this study was to culturally modify the 

translated LSEQ and test its psychometric properties. The 

discriminant ability of this Korean version of the modi-

fied LSEQ as an insomnia screening instrument was also 

identified. 

METHODS
1. Translation and Modification of the LSEQ 

The LSEQ comprises ten self-rating 100 mm lines of 

visual analogue scale (VAS) containing four dimensions 

that pertained to the ease of getting to sleep (GTS), the 

perceived quality of sleep (QOS), the ease of awakening 

from sleep (AFS), and the integrity of behavior following 

wakefulness (BFW) (Parrott & Hindmarch, 1980).

After getting permission to use the LSEQ, the original 

English version was translated and modified according 

to guidelines for the process of cross-cultural adaptation 

of self-report measures (Beaton, Bombardier, Guillemin, 

& Ferraz, 2000) and decentering method (Brislin, 1970). 

The process of translation was described in detail in an-

other article (Choi et al., 2012). 

The final Korean version of the LSEQ was modified 

from the original in terms of language. That is, the phrase 

'than usual' was eliminated from the original questions 

because that phrase made respondents confused, espe-

cially during screening in the pilot study. The response 

format was also changed into a graphic and numeric rat-

ing scale showing the left end of the line with negative 

wording (0), nine anchors from 10 to 90, and the right 

end with positive wording (100) from VAS. The reason 

for this modification was the difficulty in comparing cur-

rent condition to past condition with the VAS response 

format (Choi et al., 2012). VAS, having no anchor and 

number on the graphic response line, is more difficult to 

understand and answer than other types of response 

formats in Korea (Won, Yang, Kim, Kim, & Choi, 2001), 

and the graphic and numeric rating scale is more pref-

erable than VAS (Lee, 2002). 

KMLSEQ has a total score (all item scores were sum-

mated and then divided by the number of items) and 

scores of four sub-dimensions (GTS, QOS, AFS, and 

BFW). All scores have the range of 0 to 100, and a higher 

score indicates better sleep.

2. Other Measurements

Role limitation due to emotional problems which are 

theoretically related to sleep was measured because 

sleep disturbance can cause difficulty in functioning in 

everyday life (Shekleton, Rogers, & Rajaratnam, 2010). 

Therefore, the concept of role limitation due to emo-

tional problems was used to test concurrent validity and 

discriminant validity. It is one of the dimensions of the 

Medical Outcome Study (MOS) Health Survey Question-
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Table 1. Item Analysis and Reliability of Modified Leeds Sleep Evaluation Questionnaire (LSEQ)

Variables Items
Item-total 
correlation

Floor effect
(%)

Ceiling effect
(%)

Cronbach's ⍺
Total 45~54 yr 55~64 yr ≥65 yr

GTS
 

Item 1
Item 2
Item 3

.77

.76

.62

0.1 0.2 .95 .94 .95 .95

QOS
 

Item 4
Item 5

.84

.72

AFS
 

Item 6
Item 7

.82

.78

BFW
 
 

Item 8
Item 9
Item 10

.85

.80

.80

GTS=Getting to sleep; QOS=Quality of sleep; AFS=Awake following sleep; BFW=Behavior following wakening.

naire (Ware, Kosinski, Turner- Bowker, & Gandek, 2002). 

The score ranges from 0 to 100. A higher score shows a 

better health condition. The Cronbach's alpha in this 

study was .91. 

The Insomnia Severity Index (ISI) was chosen to test 

convergent validity and also used as a gold standard for 

assessing discriminant ability. It has been translated into 

Korean and presented as a sleep disturbance self-mon-

itoring tool on the Korean Sleep Research Society web-

site. It has seven items with a 5-point Likert scale (0=not 

at all, 4=extremely), therefore, scores range from 0 to 

28. A higher score shows severe sleep disturbance and 

the cutoff score of insomnia is above 7 (Bastien, Vallie-

res, & Morin, 2001). Cronbach's alpha of this study was 

.80.  

3. Participants and Data Collection Method

The participants were 45 years and older adults who 

lived in the Seoul metropolitan area. A total of 960 adults 

were selected using a quota sampling method with three 

age groups (45 to 54 years, 55 to 64 years, and 65 years 

and older) and by gender. Each age-gender group se-

lected had an equal number of subjects (n=160). The 

mean age of the 959 subjects excluding one night shift 

worker was 59.8±9.13. Data were collected online from 

September 15th to 30th, 2011 after getting informed con-

sent to participate in this study. 

4. Statistical Analysis

To test internal consistency reliability, item-total cor-

relation, Cronbach's alpha and composite reliability were 

used. In addition, floor and ceiling effects were ana-

lyzed.

Confirmatory factor analysis on four dimensions with 

the measurement model was evaluated using AMOS 19.0. 

Convergent and discriminant validity was also assessed 

by comparisons of correlation coefficients and values of 

average variance extracted (AVE). We also compared the 

correlation coefficient between the KMLSEQ and ISI with 

that of the KMLSEQ and role limitation due to emotional 

problems. Concurrent validity, one of the criterion-re-

lated validities, was assessed through regression analy-

sis with role limitation due to emotional problems as a 

dependent variable.

To test discriminant ability, Receiver Operating Cha-

racteristic (ROC) curve analysis (Rao, 2003) was perfor-

med with the score of ISI as a gold standard. Area Under 

Receiver Operating Characteristic (AUROC) was extrac-

ted to estimate sensitivity which refers to the ability of 

the test to correctly identify those patients with insom-

nia, specificity which refers to the ability of the test to 

correctly identify those patients without insomnia, nega-

tive predictive value (NPV) and positive predictive value 

(PPV) Youden's Index (sensitivity + specificity - 1) was 

used to find the optimal cutoff score of insomnia.

RESULTS

1. Reliability

Cronbach's alpha of ten items was .95 and four dimen-

sions ranged .84~.93; and alpha coefficients of KMLSEQ 

among the three age groups were all over .94 (Table 1). 

Item-total correlations ranged .62~.85 exceeding .40 of 

minimum level of summated scale (Ware, Jr. & Gandek, 

1998). Composite reliability of four underlying const-
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Table 2. Confirmatory Factor Analysis of Korean Modified Leeds Sleep Evaluation Questionnaire (KMLSEQ)

Variables Items
Standardized factor 

loading
Composite
reliability

Cronbach's 
alpha

AVE

Getting to sleep Item 1
Item 2
Item 3

0.92
0.90
0.71

0.75 0.85 0.88

Quality of sleep Item 4
Item 5

0.92
0.79

0.76 0.84 0.86

Awake following sleep Item 6
Item 7

0.90
0.85

0.79 0.87 0.88

Behavior following wakening Item 8
Item 9
Item 10

0.92
0.89
0.89

0.82 0.93 0.90

AVE=Average variance extracted.

Table 3. Correlation Coefficients, Squared Correlations, and Average Variance Extracted

Variables GTS QOS AFS BFW

Getting to sleep (GTS) .88 .70 (.026) .67 (.027) .65 (.026)

Quality of sleep (QOS) .49 .86 .74 (.023) .78 (.020)

Awake following sleep (AFS) .45 .55 .88 .82 (.016)

Behavior following wakening (BFW) .42 .61 .68 .90

Correlation coefficient: upper right elements; (   ): Standard error of correlation coefficient; Squared correlation: lower left elements; Average 
variance extracted: diagonal elements

ructs of sleep exceeded the threshold level of .70 rang-

ing from .75 to .82 (Table 2) indicating high internal con-

sistency of the constructs (Bagozzi & Yi, 1988; Hair, 

Anderson, Tatham, & Black, 1995). Floor and ceiling ef-

fects were 0.1% and 0.2%, respectively (Table 1),  below 

the maximum level of 15% (McHorney & Tarlov, 1995).

2. Validity

Confirmatory factor analysis was undertaken for as-

sessing the construct validity. Though the chi-square 

goodness of fit of measurement model was significant 

(x2=127.79, df=29, p<.001), all indices indicated sound 

goodness of fit such as GFI=.97, AGFI=.95, NFI=.98, RFI 

=.97, IFI=.98, TLI=.98, CFI=.98, RMSEA=.06.

All items loaded significantly on their pre-specified la-

tent constructs and standardized factor loadings of 10 

items ranged from .71 to .92 (Table 2), exceeding the 

critical value of .50 (Bagozzi & Yi, 1988). T-values of all 

factor loadings were statistically significant (t-value > 

1.96) ranging from 26.46 to 43.36. Finally, the average 

variance extracted (AVE) score for all sub-dimensions 

exceeded the recommended level of .50, ranging from 

.86 to .90, indicating that a higher amount of variance in 

the items was captured by the construct compared to 

that accounted for by measurement error (Hair et al., 

1995). These results all supported  convergent validity of 

the constructs (Bollen, 1989).

To verify discriminant validity between constructs, the 

values of AVE should be greater than the squared corre-

lation between constructs in the model. In Table 3, the 

AVE was presented at the diagonal of the correlation 

matrix and squared correlation between constructs was 

shown below and left to the diagonal of the matrix. Ade-

quate discriminant validity was evident because all AVEs 

were greater than the squared correlations in the corre-

sponding rows and columns (Green, Barclay, & Ryans, 

1995), and 95% CI of correlations between dimensions 

did not include 1 (Anderson & Gerbing, 1988). 

To assess the concurrent validity of KMLSEQ, role limi-

tation due to emotional problems was adopted as a de-

pendent variable of regression analysis. The result show-

ed statistically significant coefficients; r=.48 (p<.001), 

R2=.23 (F=280.96, p<.001), regression coefficient β= 

.48 (t=16.76, p<.001). 

The Pearson correlation coefficient was -.65 (p<.001) 
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Table 4. Sensitivity, Specificity, Positive Predictive Value (PPV), Negative Predictive Value (NPV), and Youden's Index according 
to Cutoff Scores

Cutoff score Insomnia ratio (%) Sensitivity Specificity PPV NPV Youden's index

≤65 24.4 .739 .853 .496 .943 .592

≤66 25.8 .771 .843 .490 .949 .614

≤67 27.4 .783 .825 .468 .951 .608

Table 5. Prevalence of Insomnia according to Different Cutoff Scores of Modified Leeds Sleep Evaluation Questionnaire (LSEQ)

Cutoff 
score

Insomnia

Gender Age

Male
(n=480)

Female
(n=479) x2 (p)

45~54 yr
(n=320)

55~64 yr
(n=320)

≥65 yr
(n=319) x2 (p)

n (%) M±SD n (%) n (%) n (%) n (%) n (%)

≤65 234 (24.4) 52.28±10.43 103 (19.8) 131 (27.3) 4.51 (.034) 54 (16.9) 78 (24.4) 102 (32.0) 19.75 (.003)

≤66 247 (25.8) 53.00±10.61 110 (22.9) 137 (28.6) 4.05 (.044) 60 (18.8) 83 (25.9) 104 (32.6) 16.08 (＜.001)

≤67 263 (27.4) 53.86±10.81 118 (24.6) 145 (30.3) 3.90 (.048) 63 (19.7) 87 (27.2) 113 (35.4) 19.89 (＜.001)

between the total score of the KMLSEQ and ISI showing 

higher than that of KMLSEQ, ISI and role limitation due 

to emotional problems (r=.48, p<.001, r=-.51, p<.001, 

respectively).

3. Discriminant Ability

To test discriminant ability of the scale, ROC curve an-

alysis was performed. In this analysis, the ISI score 

served as a proxy gold standard. The cutoff point of 

screening insomnia was greater than 7 (Smith & Wege-

ner, 2003).

The estimated AUROC was .86 (95% CI: .83~.90). The 

optimal cutoff point was 66.5 which showed the greatest 

Youden's Index. Using an integer value cutoff score of 

66, the estimated overall prevalence of insomnia was 

25.8% of the participants (Table 4).    

The prevalence and mean scores of those who have 

sleep difficulty according to different possible cutoff 

scores is shown in Table 5. When the cutoff score is 66, 

insomnia tended to be more common among females 

(x2=4.05, p=044), and older people (x2=16.08, p<.001) 

than males and younger respondents, respectively.

DISCUSSION
The psychometric properties of the KMLSEQ, which 

was translated into Korean and modified, were tested 

in terms of reliability, validity, and discriminant ability 

among Korean adults aged 45 years and older. The re-

sults of this study supported that KMLSEQ was a reliable 

and valid measurement to assess sleep disturbance and 

screen insomnia. 

All results of various tests for identifying internal con-

sistency of the KMLSEQ indicated it is a reliable tool to 

measure subjective sleep. Cronbach's alpha, regardless 

of respondents' age, was over .90. According to the sug-

gestion that important decisions should be made on the 

score from the scale with its reliability in excess of .90 

(Nunnally & Bernstein, 1994), the KMLSEQ could be a 

very reliable screening tool, even for older people.

Internal consistencies of the four domains demon-

strated better than those of the French version of the 

LSEQ, showing .78~.92 (Tarrasch et al., 2003), and con-

firmatory factor analysis showed this four-factor meas-

urement model was valid. This means that the KMLSEQ 

provides reliable and independent variables of sleep 

latency (GTS), sleep quality (QOS), ease of awakening 

(AFS), and daytime coordination and behavior after 

sleep (BFW).

Assessing the criterion-related validity, it is possible 

for concurrent validity and predictive validity to be used. 

Concurrent validity through regression and correlation 

was employed in this study, because a research design 

for collecting cross-sectional data was not suitable to ap-

ply predictive validity which requires a longitudinal 

study. Another reason is that subjects who show bad 

health status as of criterion variable could get medical 

treatment which can have an effect on the criterion vari-

able during the experiment period (McDowell, 2006). 
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The score of the KMLSEQ could explain respondent's 

role limitation. In addition, the score of the KMLSEQ cor-

relates more with the score of the ISI, another sleep 

questionnaire, than with the score of role limitation. 

These indicated that the KMLSEQ is valid to measure 

sleep.

Calculated AUROC was .86 (95% CI: .83~.90) indicat-

ing good discriminant ability (McDowell, 2006) at the 

optimal cutoff value of 66. This indicates that the person 

who scored 66 and lower has a high probability of hav-

ing sleep problems. Originally the LSEQ was developed 

for assessing the effect of medication on sleep distur-

bance, but the KMLSEQ can serve to screen insomnia.

The overall prevalence of insomnia was 25.8% of sub-

jects with this cutoff score, which is similar to the 22.8% 

of prevalence in the Korean population study (Cho et 

al., 2009). In addition, a higher rate of insomnia in the 

female adults and older age groups was also similar to 

other studies (Cho et al., 2009; Ohayon & Hong, 2002). 

The similar pattern of prevalence in various groups to 

other study results could indicate that the KMLSEQ is as 

good a screening tool as other measurements. 

The limitation of this study was using a subjective self- 

reporting measure as a gold standard of ROC analysis. 

Therefore, a study using objective physiologic measures, 

such as polysomnography as a gold standard, is needed 

in the future. 

CONCLUSION
The Korean version of the modified Leeds Sleep 

Evaluation Questionnaire, comprised of four dimensions 

of 10 items with graphic and numeric response format, is 

a valid and reliable sleep measurement. It is useful for as-

sessing subjective sleep quality and screening sleep pro-

blems. In addition, it is easy to apply and score.

REFERENCES 
Anderson, J. C., & Gerbing, D. W. (1988). Structural equation 

modeling in practice: A review and recommended two step 

approach. Psychological Bulletin, 103, 411-423. 

http://dx.doi.org/10.1037/0033-2909.103.3.411

Bagozzi, R. P., & Yi, Y. (1988). On the evaluation of structural 

equation models. Journal of the Academy of Marketing 

Science, 16, 74-94. http://dx.doi.org/009207038801600107

Bastien, C. H., Vallieres, A., & Morin, C. M. (2001). Validation of 

the Insomnia Severity Index as an outcome measure for 

insomnia research. Sleep Medicine, 2, 297-307. 

http://dx.doi.org/10.1016/S1389-9457(00)00065-4

Beaton, D. E., Bombardier, C., Guillemin, F., & Ferraz, M. B. (2000). 

Guidelines for the process of cross-cultural adaptation of 

self-report measures. Spine, 25, 3186-3191. 

http://dx.doi.org/10.1097/00007632-200012150-00014

Berman, J., Snyder, S., Kozier, B. J., & Erb, G. (2008). Kozier & 

Erb's fundamentals of nursing (8th ed.). Upper Saddle River, 

NJ: Prentice Hall.

Bollen, K. A. (1989). Structural equations with latent variables. 

New York: Wiley.

Bourne, R. S., Minelli, C., Mills, G. H., & Kandler, R. (2007). Sleep 

measurement in critical care patients: Research and clinical 

implications. Critical Care, 11, 226-242. 

http://dx.doi.org/10.1186/cc5966

Brislin, R. W. (1970). Back-translation for cross-cultural research. 

Journal of Cross-cultural Psychology, 1, 185-216. 

http://dx.doi.org/10.1177/135910457000100301

Cho, Y. W., Shin, W. C., Yun, C. H., Hong, S. B., Kim, J., & Earley, 

C. J. (2009). Epidemiology of insomnia in Korean adults: 

Prevalence and associated factors. Journal of Clinical 

Neurology, 5, 20-23. 

http://dx.doi.org/10.3988/jcn.2009.5.1.20

Choi, H., Kim, S. J., Kim, B., & Kim, I. (2012). Korean version of 

self-reported sleep questionnaires for research and practice 

on sleep disturbance. The Korean Journal of Rehabilitation 

Nursing, 15, 1-10. http://dx.doi.org/10.7587/kjrehn.2012.1

Green, D. H., Barclay, D. W., & Ryans, A. B. (1995). Entry strategy 

and long-term performance: Conceptualization and empiri-

cal examination. Journal of Marketing, 59, 1-16. 

Hair, J. F., Anderson, R. E., Tatham, R. L., & Black, W. C. (1995). 

Multivatiate data analysis with readings (5 ed.). Upper Sad-

dle River, NJ: Prentice Hall.

Kim, M. K., You, J. A., Lee, J. H., & Lee, S. A. (2011). The reli-

ability and validity of the Korean version of the Medical 

Outcomes Study-Sleep Scale in patients with obstructive 

sleep apnea. Sleep Medicine Research, 2, 89-95. 

Kim, S. W., Shin, I. S., Kim, J. M., Kim, Y. C., Kim, K. S., Kim, K. 

M., et al. (2008). Effectiveness of mirtazapine for nausea 

and insomnia in cancer patients with depression. Psychiatry 

and Clinical Neurosciences, 62, 75-83. 

http://dx.doi.org/10.1111/j.1440-1819.2007.01778.x

Lee, E. O. (2002). Measurement of pain of Korean people. Jour-

nal of Nursing Query, 11, 59-73. 

Lee, H., Kim, S. W., Kim, J. M., Shin, I. S., Yang, S. J., & Yoon, J. 

S. (2005). Comparing effects of methylphenidate, sertraline 

and placebo on neuropsychiatric sequelae in patients with 

traumatic brain injury. Human Psychopharmacology, 20, 

97-104. http://dx.doi.org/10.1002/hup.668

McDowell, I. (2006). Measuring health: A guide to rating scales and 

questionnaires (3 ed.). Oxford: Oxford University Press.

McHorney, C. A., & Tarlov, A. R. (1995). Individual-patient moni-



16 The Korean Journal of Rehabilitation Nursing

Kim, Inja · Choi, Heejung · Kim, Beomjong

toring in clinical practice: are available health status surveys 

adequate? Quality of Life Research, 4, 293-307. 

http://dx.doi.org/10.1007/BF01593882

Nunnally, J. C., & Bernstein, I. H. (1994). Psychometric thoery 

(3rd ed.). New York: MaGrow-Hill Inc.

Ohayon, M. M., & Hong, S. C. (2002). Prevalence of insomnia and 

associated factors in South Korea. Journal of Psychosomatic 

Research, 53, 593-600. 

http://dx.doi.org/10.1016/S0022-3999(02)00449-X

Okun, M. L., Kravitz, H. M., Sowers, M. F., Moul, D. E., Buysse, D. 

J., & Hall, M. (2009). Psychometric evaluation of the Insom-

nia Symptom Questionnaire: A self-report measure to iden-

tify chronic insomnia. Journal of Clinical Sleep Medicine, 5, 

41-51. 

Parrott, A. C., & Hindmarch, I. (1980). The leeds sleep evaluation 

questionnaire in psychopharmacological investigations: A 

review. Psychopharmacology (Berl), 71, 173-179. 

http://dx.doi.org/10.1007/BF00434408

Rao, G. (2003). What is an ROC curve? Journal of Family Practice, 

52, 695. 

Shekleton, J. A., Rogers, N. L., & Rajaratnam, S. M. (2010). Search-

ing for the daytime impairments of primary insomnia. Sleep 

Medicine Reviews, 14, 47-60. 

http://dx.doi.org/10.1016/j.smrv.2009.06.001

Shon, S. I., Kim, D. H., Lee, M. Y., & Cho, Y. W. (2012). The 

reliability and validity of the Korean version of the Pitts-

burgh Sleep Quality Index. Sleep Breath, 16, 803-812. 

http://dx.doi.org/10.1007/s11325-011-0579-9

Smith, M. T., & Wegener, S. T. (2003). Measures of sleep: The in-

somnia Severity Index, Medical Outcomes Study (MOS) 

Sleep Scale, Pittsburgh Sleep Diary (PSD), and Pittsburgh 

Sleep Quality Index (PSQI). Arthritis & Rheumatism, 49, 

S184-S196. http://dx.doi.org/10.1002/art.11409

Tarrasch, R., Laudon, M., & Zisapel, N. (2003). Cross-cultural vali-

dation of the Leeds sleep evaluation questionnaire (LSEQ) 

in insomnia patients. Human Psychopharmacology, 18, 603- 

610. http://dx.doi.org/10.1002/hup.534

Ware, J. E., Jr., & Gandek, B. (1998). Methods for testing data 

quality, scaling assumptions, and reliability: the IQOLA 

Project approach. International Quality of Life Assessment. 

Journal of Clinical Epidemiology, 51, 945-952. 

http://dx.doi.org/10.1016/S0895-4356(98)00085-7

Ware, J. E., Kosinski, M., Turner-Bowker, D. M., & Gandek, B. 

(2002). How to score version 2 of the SF-12 Health Survey. 

Lincoln, RI: QualityMetric Incorporated.

Won, C., Yang, D., Kim, S., Kim, B., & Choi, H. (2001). Develop-

ment of categorial rating scale about pain intensity. Journal 

of Korean Academy of Family Medicine, 22, 721-731. 



Vol. 17 No. 1, 2014 17

Psychometric Properties of Korean Version of Modified Leeds Sleep Evaluation Questionnaire (KMLSEQ)

Appendix. Korean Version of Modified Leeds Sleep Evaluation Questionnaire (KMLESQ)




