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Evaluation of Two Circadian Rhythm Questionnaires
for Screening for the Delayed Sleep Phase Disorder

Min Kyu Rhee', Heon-Jeong Lee? ™, Katharine M. Rex® and Daniel F. Kripke®**

"Department of Psychology, Gyeongsang National University, Jinju, Republic of Korea
2Department of Psychiatry, Korea University College of Medicine, Seoul, Republic of Korea
3Department of Psychiatry, University of California, San Diego, La Jolla, CA, USA

Objective Delayed sleep phase disorder (DSPD) is a condition in which patients often fall asleep some hours after midnight and have
difficulty waking up in the morning. Circadian chronotype questionnaires such as Horne-Ostberg Morningness-Eveningness Question-
naire (MEQ) and Basic Language Morningness (BALM) scale have been used for screening for DSPD. This study was to evaluate these
two chronotype questionnaires for screening of DSPD.

Methods The study samples were 444 DSPD and 438 controls. Cronbach’s alpha coefficient was calculated to evaluate for internal con-
sistency. An exploratory factor analysis was conducted using principal-axis factoring. The diagnostic performance of a test was evaluated
using Receiver Operating Characteristic (ROC) curve analysis. A discriminant function analysis was also performed.

Results  For internal consistency, Cronbach’s alpha of 0.898 for BALM was higher than the 0.837 for MEQ, though both have accept-
able internal consistency. BALM has better construct validity than the MEQ because some MEQ items measure different dimensions.
However, when we evaluated the efficiency of two questionnaires for DSPD diagnosis by using the ROC curve, the BALM was similar to
the MEQ. In a discriminant analysis with the BALM to classify the two groups (DSPD vs. normal), 6 items were identified that resulted
in good classification accuracy. Upon examination of the classification procedure, 94.2% of the originally grouped cases were classified
correctly.

Conclusion These findings suggest that the BALM has better psychometric properties than the MEQ in screening and discriminating

DSPS.

Psychiatry Investig 2012;9:236-244
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INTRODUCTION

Chronotype is an individual difference reflecting the time
of day at which individuals are “at their best”"* Chronotype
is often assessed by means of self-rating questionnaires. The
first and the most widely used chronotype questionnaire is the
Morningness-Eveningness Questionnaire (MEQ).” Some of
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the criticisms addressed to the MEQ are that the total score
may not be appropriate to measure a multidimensional con-
struct,* and that small subsets of items may convey most of

6 Similar criticisms have

the total variance of the measure.
been raised for the Circadian Type Questionnaire (CTQ) de-
veloped by Greenwood.” Smith et al.® developed a new ques-
tionnaire called the Composite Scale of Morningness (CSM)
that is composed by the best items of the MEQ (nine items)
and the CTQ (four items). Because CSM was criticized for lang-
uage difficulty due to British English, it was simplified into a
‘basic language morningness’ (BALM) scale at a seventh grade
(12-13 years) reading level.” Both MEQ and BALM are widely
used in evaluating morningness in US. The original Horne-
Ostberg scale has also been rephrased into a simplified Ameri-
can idiom,"” which was used for this study.

Delayed sleep phase disorder (DSPD) is a circadian rhythm
sleep disorder. Typical DSPD patients tend to fall asleep some
hours after midnight and have difficulty waking up in the morn-



ing. A prevalence of DSPD in the general adult population,
equally distributed among women and men, has been report-
ed at approximately 0.15%,'""> but Ando et al.” found that the
prevalence of mild DSPD symptoms might be much higher.
Patients with DSPD may be unable to fall asleep early enough
to rest adequately before it is time for school or work, or they
may be frequently unable to arrive at school or work on time.
Consequently, DSPD can be a disabling and socially isolating
condition, unless the patients are able to fit their habits into an
accommodating social milieu.

Although sleep logs and actigraphy monitoring are helpful,
there is no diagnostic test for DSPD, and diagnosis is based on
the sleep history. Chronotype questionnaires such as MEQ
and BALM have been used for screening for DSPD as a way
of obtaining the history. However, there has been no inform-
ation which one is better for the assessment for DSPD. We
have performed genetic studies of DSPD and collected large
samples of DNA from DSPD volunteers and matched con-
trols. The purpose of this paper was evaluation of the two ch-
ronotype questionnaire for screening of DSPD.

To assess the psychometric characteristics of BALM and
MEQ, reliability, validity and diagnostic utility were examin-
ed for each questionnaire. Concretely, we compared the two
scales on the item-total correlation, scale coefficient alpha (in-
ternal consistencies), construct validity (factor analyses), cri-
terion-related validity and classification accuracy (ROC curve
analysis). Also discriminant analysis was used to determine
which items were the best predictors of DSPD.

METHODS

Participant recruitment

The study participants were recruited for a case-control ge-
netic study of DSPD. The recruitment process was described
in previous reports."*"* A brief description is as follows. In the
initial part of the study, recruitment was limited to the South-
ern California region and was later expanded to other states
of the US. Recruitment of the sample took place between June,
2004 and May, 2010. Some data from the sample was publish-
ed previously."*"* Recruitment of DSPD participants utilized
contacts with sleep physicians, media contacts, UCSD minori-
ty outreach programs, and internet advertising. Only partici-
pants 25 years of age or older were accepted (with a few excep-
tions). DSPD participants completed the questionnaires and
wore a wrist actigraph for 2 weeks. Normal control volunteers
were recruited by word-of-mouth, community meetings, the
internet, and by a campus poster. Control recruitment was tar-
geted, so far as possible, to match the ancestry of the case se-
ries. Control participants completed the questionnaires and
contributed a sample of blood or saliva, but they were not
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asked to wear the actigraphs or to provide sleep logs. The prin-
cipal investigator (DFK) reviewed the record of each partici-
pant volunteering as a control. Based on their questionnaires,
control volunteers were retrospectively rated as 1) certain DS-
PD, 2) possible DSPD, 3) neither, 4) possible ASPS, or 5) cer-
tain ASPS. Only those with ratings 3 or 4 were included am-
ong the normal controls in this analysis. All the subjects re-
ceived an explanation of the study and signed written inform-
ed consent.

DSPD diagnosis

Once all data were assembled, the principal investigator
(DFK) reviewed the record of each participant who had vol-
unteered as a DSPD case and recorded the participants DSPD
classification as 1) absolutely certain, 2) fairly certain, 3) ques-
tionable, 4) unlikely, or 5) very doubtful. The initial criterion
for classification was the MEQ, recognizing that the criterion
for definite evening type of <30 was too strict for the San Di-
ego population." Confirmatory classification criteria included
the score on the BALM, reported prior-week and adult-life be-
dtimes and awakening times, the actigraphic recordings, and
whether the participant reported going to sleep “somewhat
later” or “much later” than most people their age, both as a
child and as an adult. Whether the participant reported dis-
tress about falling asleep, reported related social or vocational
problems, or had sought medical attention for a sleep prob-
lem was also considered. The consistency of the data support-
ing a classification of DSPD was evaluated, together with the
presence of depression, other mental illnesses, or other sleep
disorders which might confuse the classification. However, if
depression or other disorders had their first incidence after the
onset of a pattern of delayed sleep and did not appear to be
causing the delay, these disorders were not considered exclu-
sionary. As many DSPD patients cannot consistently report
to work by 8-9 AM, evening or night shift work was not con-
sidered exclusionary if the history indicated that the delay in
sleep occurred before shift work was adopted, and the delay
tended to persist when the participant was off work.

Statistical analysis

Internal consistency

To determine internal consistency, Cronbach’ alpha coef-
ficients were calculated for the BALM and MEQ. Cronbach’s
alpha coeflicient was calculated to determine the degree of ho-
mogeneity among the items in scale. A Cronbach’s alpha of
0.80 may be considered acceptable. Between 0.80 and 0.89, the
level of item consistency is good; and when it is 0.90 and ab-
ove, it is excellent."

www.psychiatryinvestigation.org 237



MEQ vs. BALM for Screening of DSPD

Comparison of validity

Two types of validity were examined: construct and crite-
rion validity. First, the internal structure or construct validity
of each subscale within the BALM and MEQ was evaluated
based on an exploratory factor analysis (EFA). Second, criteri-
on validity was examined by computing correlations between
the two scales and DSPD diagnoses.

For construct validity, an EFA was conducted using princi-
pal-axis factoring in SPSS (Version 15) on each scale to explore
underlying dimensions. To minimize subjectivity, it was de-
cided to apply the following decision criteria: 1) Kaiser’s eigen-
value rule which is a psychometric criterion, 2) Cattell’s scree
plot and 3) the interpretability criterion."” In EFA, factor load-
ings are generally considered to be meaningful when they ex-
ceed 0.30 or 0.40." To determine inclusion of an item in a fac-
tor dimension, a score above 0.35 on a primary loading of items
after rotation was used as the cut off. In order to show criteri-
on-related validity, each of two circadian rhythm scale scores
(interval variable) was compared to a dichotomous variable,
DSPD diagnosis using an eta (1) correlation coefficient.

ROC curve analysis

The diagnostic performance of a test, or its accuracy in dis-
criminating diseased cases from normal cases is evaluated us-
ing Receiver Operating Characteristic (ROC) curve analysis.
Receiver-operating characteristic (ROC) plots provide a pure
index of accuracy by demonstrating the limits of a test’s ability
to discriminate between alternative states of health over the com-
plete spectrum of operating conditions,'® over a range of th-
reshold levels.

With ROC, the effectiveness of an instrument is assessed
by evaluating the accuracy of discrimination between two
groups. An area under the curve (AUC) of 1 defines a perfect
test, whereas an area of 0.5 represents a completely inefficient
measure; ROC areas of 0.80-0.90 are considered good dis-
criminators, and curves of 0.90-1 are considered excellent.”
We have tried to evaluate whether BALM and MEQ perform-
ed better for evaluating and making diagnoses of DSPD, with
the caution that the MEQ was generally more influential a pri-
ori in influencing the diagnostic rater, because MEQ ratings
were more familiar. The efficiency of the two assessment tools
for DSPD diagnosis was estimated by using ROC Curve non-
parametric analysis. This curve, used to assess the accuracy of
diagnosis criteria, offers a graph of true positive rate, sensitivi-
ty vs. false positive rate, in other words, 1.0-specificity.

Discriminant function analysis

A discriminant function analysis (DFA) was performed in
order to determine whether DSPD case could be reliably cl-
assified from a set of predictors (circadian rhythm scale items)
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and whether any of the scale items demonstrated differential
item functioning as a function of group. That is, DFA enabl-
ed us to determine the relative importance of the dependent
variables (DVs) in discriminating among DSPD groups. In
this study, the DV (circadian rhythm scale items) were tr-
eated as predictors in order to examine how they were able to
predict group membership for the two DSPD groups (DSPD
and normal). Univariate F tests were then calculated in order
to determine the importance of each independent variable
(IV) in forming the discriminant functions.

Examining the Wilk’s Lambda values for each of the predic-
tors revealed how important the IV was to the discriminant
function, with smaller values representing greater importance.

Statistical packages

All of the analyses were performed using SPSS for Windows
version 15 (SPSS, Chicago, IL, USA), with the cutoft for statis-
tical significance set at p<0.05.

RESULTS

Subjects

By the recruitment process described above, we recruited a
case series of 387 DSPD along with 361 controls. Their mean
age was 38.41 (SD=12.42). The gender distribution was 67.1%
female and 32.9% male.

Internal consistency

Table 1 and 2 show item-total statistics and Cronbach’s alpha
for the two scales, respectively. Internal consistency alphas
were 0.898 for BALM and 0.837 for MEQ. In terms of stan-
dards, Nunnally recommends that coefficient alpha be 0.70
or higher in basic research and 0.90 or higher in applied set-
tings where clinical decisions are based on test scores.”” Both
scales had acceptable internal consistency. However, although
Cronbach’s alpha is usually higher for the large items scale
than the small items scale because the number of items affects
the magnitude of the coeflicient,”' the alpha coefficient of the
BALM was higher than that of the MEQ in spite of small item
numbers of BALM. The corrected item-total correlations (ho-
mogeneity index) were greater than 0.40 (considered to be a
marker of good coefficients) in all items of the BALM scale,
but for the MEQ, seven of items (nos. 3, 6, 8, 12, 13, 14, 16)
were lower than 0.40 (Table 1 and 2).

Comparison of validity

Construct validity
For the EFA, orthogonally rotated factor solutions were
used. Table 3 and 4 give the factor loading matrix for two
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Table 3. Matrix of orthogonally rotated factor loading for BALM
scale

Item Factor Communalities
1 2 3
BALM10 0.700 0.108 0.174 0.532
BALM1 0.639 0.175 0.270 0.512
BALMI11 0.635 0.312 0.188 0.535
BALM13 0.629 0.392 0.310 0.645
BALM9 0.620 0.385 0.281 0.611
BALM6 0.604 0.311 0.121 0.476
BALMS 0.571 0.231 0.110 0.392
BALM4 0.173 0.841 0.128 0.753
BALM5 0.192 0.721 0.029 0.558
BALM3 0.346 0.605 0.103 0.496
BALM12 0.324 0.573 0.110 0.445
BALM2 0.194 0.093 0.802 0.689
BALM7 0.283 0.097 0.679 0.550
Eigenvalues 3.180 2.530 1.484 7.194
% of variance ~ 24.46 19.46 11.42 55.34

explained

BALM: basic language morningness

MK Rhee et al.

scales. As shown in Table 3, three factors with eigenvalue of
1.0 or above were extracted from the BALM by using princi-
pal axis factoring with varimax rotation. A 3-factor solution
accounted for 55.34% of the variance: Factor I (eigenvalue,
3.18; variance, 24.46%); Factor II (eigenvalue, 2.53; variance,
19.46%), and Factor III (eigenvalue, 1.484; variance, 11.42%).
The first factor was defined by 7 items (nos. 1, 6, 8, 9, 10, 11,
13) with factor loading above 0.50. The items of this factor was
congruent with factor 1 (morningness/effort) in the Brown
study.’ The second factor was defined by 4 items (nos. 3, 4, 5,
12) with loading above 0.50, in common with factor 2 (morn-
ing alertness) in the Brown study.’

The third factor (evening) had 2 items with loading above
0.60 that refer to activities and affect in the evening as de-
fined by the Brown study.” Regarding the alpha values for the
subscales of BALM, factor 1 (alpha=0.880), 2 (alpha=0.826),
and 3 (alpha=0.759) subscales were above Nunnally’s critical
value of alpha >0.70.%°

From the MEQ, five factors with eigenvalue of 1.0 or above
were extracted by using principal axis factoring and orthogo-
nally rotated by using varimax rotation (Table 4). Of the 19
items, 15 items loaded above 0.40 on one of the five extracted

Table 4. Matrix of orthogonally rotated factor loading for Morningness-Eveningness Questionnaire

ftem Factor
1 2 3 4 5 Communality
MEQI1 0.670 0.166 0.203 0.081 0.003 0.524
MEQ15 0.631 0.041 0.015 0.137 -0.026 0.419
MEQI8 0.615 0.228 0.217 0.154 0.090 0.509
MEQ17 0.576 0.139 0.117 0.143 0.103 0.396
MEQI19 0.574 0.322 0.299 0.217 0.113 0.582
MEQO09 0.517 0.261 0.084 0.208 0.008 0.386
MEQI14 0.295 0.123 0.122 -0.046 0.175 0.150
MEQO07 0.167 0.757 0.056 0.141 -0.027 0.625
MEQO05 0.301 0.666 0.029 0.059 -0.009 0.539
MEQO04 0.316 0.626 0.110 0.302 -0.113 0.607
MEQO08 0.123 0.286 0.172 0.234 0.272 0.255
MEQI10 0.208 0.048 0.683 0.122 0.036 0.529
MEQO02 0.251 0.202 0.553 0.168 0.345 0.557
MEQI2 0.073 -0.005 0.504 0.019 -0.135 0.278
MEQI16 0.061 0.044 0.374 -0.021 0.006 0.146
MEQ13 0.208 0.067 0.003 0.609 0.095 0.427
MEQO03 0.119 0.194 0.071 0.551 0.027 0.361
MEQO1 0.448 0.253 0.233 0.369 0.496 0.700
MEQO06 -0.003 0.097 0.075 -0.018 -0.226 0.066
Eigenvalues 2.847 1.938 1.491 1.185 0.595 8.056
% of variance explained 14.98 10.20 7.85 6.24 3.13 42.40

MEQ: Morningness-Eveningness Questionnaire
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factors. A 5-factor solution accounted for 42.40% of the vari-
ance: Factor I (eigenvalue, 2.847; variance, 14.98%); Factor II
(eigenvalue, 1.938; variance, 10.20%), Factor III (eigenvalue,
1.491; variance, 7.85%), Factor IV (eigenvalue, 1.185; variance,
6.24%), and Factor V (eigenvalue, 0.595; variance, 3.13%).

The first factor was composed of 6 items (nos. 9, 11, 15, 17,
18, 19). Four of the 6 items referred to morning types of activi-
ty. The second factor was composed of 3 items (nos. 4, 5, 7)
which refer specifically to affect in the morning. The third fac-
tor was defined by 3 evening items (nos. 2, 10, 12). The fourth
factor was identified by 2 items (nos, 3, 13). The fifth factor
had only one item (no. 1) loading above 0.40. Cronbachs alpha
values for subscales of the MEQ were factor 1 (alpha=0.809),
2 (alpha=0.735), 3 (alpha=0.623), and 4 (alpha=0.634). The
alpha of factor 5 could not be calculated due to its having only
a single item. Only factor 1 and factor 2 surpassed the advo-
cated alpha level of 0.70, for the three remaining subscales did
not exceed the commonly accepted threshold value of alpha
>0.70.

Criterion related validity

Criterion validity coefficients between the two circadian
rhythm scales and the criterion variable (dichotomous vari-
able) DSPD diagnosis was eta=0.838 and eta=0.870 for the
BALM and MEQ, respectively. Both coefficients are much
greater than 0.30, which provides evidence for criterion validi-
ty of the two scales. However, when we evaluated the signific-
ance of differences between the two correlation coefficients,
the two coefficients were not significantly different statistically
(Z=1.75, p>0.05).

Classification accuracy

The Area under Curve (AUC) shows the efficiency of the
tool: the broader the area is, the more efficient evaluation is.
Figure 1 and Table 5 shows the ROC analysis results. The
ROC analysis yielded a high AUC estimate of 0.972 for the
BALM, and 0.986 for the MEQ.

Further, the AUC values were significant (p<0.001), and
the 95% confidence interval (CI) bounds did not include 0.50
(BALM: 95% CI 0.962-0.982; MEQ: 95% CI 0.980-0.992),
suggesting diagnostic discrimination that was better than ch-
ance alone.

Table 5. Area under the curve

Discriminant analysis

Then we next conducted a discriminant analysis with the
BALM to classify the two groups (DSPD vs. normal). In the
stepwise solution of the BALM, 6 predictors (item 2,6, 7, 8, 11,
13) were identified that resulted in good classification accu-
racy (Table 6 and 7). Examination of the standardized canoni-
cal discriminant function coefficients in Table 6 indicates that
the best predictor variable that contributed the most to dis-
criminant function, which differentiated uniquely between
the DSPD group and normal group, was BALM item 2 (Think-
ing only of your own “feeling best” times of day, what time
would you go to bed if you were completely free to plan your
evening?).

Upon examination of the classification procedure, 94.2% of
the originally grouped cases were classified correctly by the
discriminant function. Indeed, 93.5% of the DSPD group and
95% of the normal group were correctly classified using par-
ticipants’ scores on BALM item 2, 6, 7, 8, 11, 13. In order to
cross-validate these results, the leave-one-out classification

ROC curve
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Figure 1. Receiver operating characteristic curve (ROC) for BALM
and MEQ. The diagonal line refers to classification level equiva-
lent to a 50% chance occurrence of identifying diagnosed cases.
The upper curved line denotes the ROC. BALM: basic language
morningness, MEQ: Morningness-Eveningness Questionnaire.

Asymptotic 95% confidence interval

Test result variable(s) Area Std. error* Asymptotic Sig.t
Lower bound Upper bound
BALM 0.972 0.005 <0.001 0.962 0.982
MEQ 0.986 0.003 <0.001 0.980 0.992

*under the nonparametric assumption, Tnull hypothesis: true area=0.5. BALM: basic language morningness, MEQ: Morningness-Evening-

ness Questionnaire
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Table 6. Results of the discriminant function analysis for the DSPD groups

Predictor . .Ste%ndardized .canonical . Correlations.of prf:dic.tOTs with star.ldardized Wilks’ Univariate Sig.
discriminant function coefficients canonical discriminant function Lambda F (1,879)

BALM2 0.419 0.798 0.323 1840.745  <0.001
BALM6 0.140 0.571 0.482 942.788  <0.001
BALM7 0.363 0.768 0.340 1703.720  <0.001
BALMS 0.292 0.655 0.415 1240.427  <0.001
BALMI11 0.097 0.537 0.513 833.119  <0.001
BALM13 0.106 0.603 0.456 1048.666  <0.001
Eigenvalue 3.286

Canonical R 0.876

Test of function: Wilks' Lambda=0.233, chi-square=1274.886, df=6, p<0.001

DSPD: delayed sleep phase disorder, BALM: basic language morningness

Table 7. Classification of results™

Predicted group membership

Group Total
DSPD NORMAL
Original Count DSPD 415 29 444
NORMAL 22 416 438
% DSPD 93.5 6.5 100.0
NORMAL 5.0 95.0 100.0
Cross-validation™ Count DSPD 413 31 444
NORMAL 23 415 438
% DSPD 93.0 7.0 100.0
NORMAL 53 94.7 100.0

*cross validation is done only for those cases in the analysis. In cross validation, each case is classified by the functions derived from all cases
other than that case, T94.2% of original grouped cases correctly classified, ¥93.9% of cross-validated grouped cases correctly classified. DSPD:

delayed sleep phase disorder

procedure in SPSS was conducted to check the predictive ac-
curacy. Results indicated that 93.9% of the cross-validated
group was correctly classified. A discriminant analysis with
the MEQ was not done for two reasons, which were 1) BALM
has better psychometric properties than the MEQ in many as-
pects, and 2) nine items of MEQ were overlapped with BALM.

DISCUSSION

Although BALM was similar to MEQ in ROC, it required a
smaller number of items and was better than MEQ in item re-
liability and validity. The main goal of the study was to com-
pare BALM with MEQ in terms of psychometric properties.
Comparing internal consistency, Chronbach’s coeflicient alpha
for the BALM (0.898) was higher than that of the MEQ (0.837).
Moreover, the corrected item-total correlations were greater
than 0.40 in all items of the BALM scale. For the MEQ, seven
of the items scored lower than 0.40. This suggests that BALM
is superior to MEQ in homogeneity of items. In particular, the
a coefficient of 0.898 in BALM is similar to the report by Br-
own (0=0.879 in shift workers, a=0.91 in day workers) and hi-

gher than the result by Pornpitakpan (a=0.781).>*

Comparing validity, three factors with eigenvalues of 1.0
or above were extracted from the BALM by using principal
axis factoring with varimax rotation, showing high consistency
in factor structure between Brown’ and the current study done
at very different times with very different samples. The alpha
values for the subscales of BALM were factor 1 (alpha=0.880),
2 (alpha=0.826), and 3 (alpha=0.759).

The MEQ had considerably lower Cronbach’ alpha values,
particularly for factors 3, 4, and 5, which had poor consistency.
Given the apparent heterogeneity of these 19 items, it is plau-
sible to assume that the items measure different dimensions.
These findings suggest that the BALM has better construct va-
lidity than the MEQ.

Criterion validity coefficients between the two circadian
rhythm scales and the DSPD were eta=0.838 and eta=0.870
for the BALM and MEQ, respectively. Both coefficients are
greater than 0.30, which provides evidence for criterion va-
lidity of the two scales. The differences in eta were not signifi-
cant, according to Fisher’s Z transformation test, though the BA-
LM had slightly better criterion validity.
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The efficiency of two assessment tools for DSPD diagnosis
was estimated by using the ROC curve nonparametric analy-
sis. The ROC analysis yielded a high AUC estimate of 0.972 in
BALM, and 0.986 in MEQ. Two questionnaires AUC estimates
were similar and both very good. The MEQ was slightly (but
significantly) better at discriminating diagnosis, but this may
be partly tautological, since the MEQ had been more influ-
ential in arriving at the rater’s diagnostic classifications, com-
bined with many other kinds of information integrated in
making these diagnostic judgments.

In a discriminant analysis with the BALM to classify the two
groups (DSPD vs. normal), 6 items were identified that re-
sulted in good classification accuracy. Upon examination of
the classification procedure, 94.2% of the originally grouped
cases were classified correctly. Results revealed that 93.5% of
the DSPD group and 95% of the normal group were correctly
classified using participants’ scores on BALM 6 items. Also in
cross-validation, 93.9% of the cross-validated group was cor-
rectly classified. From these results, we may develop a short-
ened scale, which consisted of 6 items.

This study provides new evidence that the BALM is a reli-
able and valid measure of morningness which is psychomet-
rically superior to the MEQ. The present findings indicate BA-
LM scale is effective for distinguishing between diagnosed
cases of DSPD and controls judged without DSPD.
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