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Sleep Wake Patterns and Nocturnal Sleep Parameters
in the Morning and Evening Types
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Se Yong Lee, BS" and Jung Hie Lee, MD, PhD"*
"Department of Psychiatry, Kangwon National University College of Medicine, Chuncheon, Korea

’Department of Psychiatry, Hyosung Hospital, Cheongju, Korea
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Objectives The aim of our study was to compare sleep wake patterns and nocturnal sleep
parameters between the morning type (MT) and evening type (ET).

Methods The Morningness-Eveningness Questionnaire, Pittsburgh Sleep Quality Index (PSQ),
and Korean version of the Epworth Sleepiness Scale (KESS) were administered to subjects re-
cruited among visitors to the Chuncheon National Museum from 2010 to 2011. Actigraphy data
(Actiwatch-2, Philips-Respironics Co.) were collected from eight MT (Age 38.0+3.8, M : F=2 : 6),
12 neither type (NT) (Age 34.2+5.1, M : F=2 : 10), and nine ET (Age 30.3+6.8, M : F=2 : 7) sub-
jects.

Results  Scores for PSQI and KESS did not differ significantly among the MT, NT, and ET
groups. No differences in time in bed, total sleep time, sleep efficiency, wake after sleep onset,
sleep latency, and fragmentation index were observed among the three groups. In the ET group,
the mean wake time on free days was significantly later, and the mean sleep duration on free
days was significantly longer, compared with those of the MT group (p<0.01).

Conclusion No differences in sleep quality, daytime sleepiness, and nocturnal sleep parame-
ters were observed among the MT, NT, and ET groups. Compared to MT subjects, ET subjects
showed later wake time and longer sleep duration on free days.
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Table 1. Demographic features in the subjects with MT, NT and ET
MT (n=8) NT (n=12) n=9)
Ratio or mean (SD) ©or Fvalue P

Gender (M : F)t 2:6 2:10 2:7 0.222 0.895

Age (years) 38.00 (3.82) 34.17 (5.06) 29.67 (6.84) 6.806 0.044*

Education (years) 14.75(1.91) 16.08 (2.64) 16.14 (2.27) 2.012 0.546

* : Statistically significant (t
viation
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Table 2. Scores of MEQ, KESS and PSQlI in the subjects with MT, NT and ET

MT (n=8) NT (n=12) ET (n=9) . o
Mean (SD)
MEQ 64.13(6.85) 50.17 (5.17) 33.89 (5.95) 34.499 <0.001*
KESS 6.38 (2.39) 7.82(2.23) 8.57 (4.20)1 0.256 0.777
PSQI 3.25(1.49) 3.83(1.53) 3.86 (1.07)t 0.383 0.686

« : Statistically significant (ANCOVA controlling for age), t : 2 subjects with missing data were excluded. MT : Morning type, NT :
Neither type, ET : Evening type, MEQ : Morningness-Eveningness Questionnaire, KESS : Korean version Epworth Sleepiness Scale,
PSQI : Pittsburgh Sleep Quality Index, SD : Standard deviation

Table 3. Sleep parameters measured by actigraphy in the subjects with MT, NT and ET

MT (n=8) NT (n=12) ET (n=9) c o
Mean (SD)
Time in bed (m) 455.93 (35.67) 478.86 (66.50) 439.60 (47.49) 1.135 0.337
Total sleep time (m) 378.66 (25.52) 390.75 (30.15) 361.08 (44.90) 1.715 0.200
Sleep efficiency (%) 83.55 (4.53) 82.75 (6.21) 82.37 (3.86) 0.582 0.566
Wake time after sleep onset (m) 42.57 (14.51) 49.72 (27.34) 47.59 (15.29) 0.588 0.563
Sleep latency (m) 16.44 (10.63) 20.20 (19.71) 10.43 (6.76) 0.790 0.465
Fragmentation index 24.83 (5.63) 20.31 (8.40) 25.40 (6.22) 1.992 0.158
ANCOVA controlling for age. MT : Morning type, NT : Neither type, ET : Evening type, SD : Standard deviation
Table 4. Sleep-wake pattern and caffeine use in the subjects with MT, NT and ET
MT (n=8) NT (n=12) ET (n=7)t . o
Mean (SD)
Work or school day Bedtime (h: m) 23:00 (45.6 m) 22:19 (221.4m) 0:47 (80.4 m) 1.687 0.207
Wake time (h : m) 6:15(43.8m) 7:31(30m) 8:04 (115.2m) 2.384 0.115
Sleep duration (h) 6.81 (0.53) 7.583 (1.28) 7.42 (1.01)* 1.209 0.318
Sleep latency (m) 11.31 (11.60) 14.00 (16.12) 20.71 (15.11) 0.833 0.447
Free day Bedtime (h: m) 5(36m) 22 :49 (2352 m) 2:08(132.6m) 2.324 0.120
Wake time (h: m) 6:25(42.6 m) 8:20 (6.6 m) 10:13(151.8 m) 6.688 0.005*
Sleep duration (h) 7.25(0.85) 8.70 (1.05) 9.36 (1.25) 5.961 0.008*
Sleep latency (m) 11.31 (11.60) 10.70 (8.04) 20.71 (11.70) 3.135 0.063
Sleep need (h) 8.13(0.58) 8.54 (1.20) 8.71 (1.38) 0.026 0.974
Caffeine use 2.44 (0.90) 2.00 (0.80) 2.86 (2.78) 1.354 0.278

* : Stafistically significant (ANCOVA controlling for age), t: 2 subjects with missing data were excluded, * : 3 subjects with missing
data were excluded. MT : Morning type, NT : Neither type, ET : Evening type, h : Hours, m : Minutes, SD : Standard deviation

Table 5. Sleep-wake pattern from sleep log and actigraphy in the subjects with MT, NT and ET

MT (n=8) NT (n=12) ET (n=9) . 0
Mean (SD)
Bedtime (h: m)t 23:02 (44 m) 23 :46 (62 m) 1: ( om) 5.595 0.01*
Wake time (h : m)t 6:38(35m) 7 :45(36m) 8:41(80m) 5211 0.013*
Sleep onset (h : m)* 23:19 (49 m) 00:07 (51 m) 1: (67 m) 5.741 0.009*
Sleep offset (h : m)* 6:21 (29 m) 7:29 (36 m) 8:22(73m) 6.027 0.007*

* : Statistically significant (ANCOVA controlling for age), t : From sleep log, * : From actigraphy. MT : Morning type, NT : Neither
type, ET : Evening type, h : Hours, m : Minutes, SD : Standard deviation
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Fig. 1. Pearson’s correlation analysis of PSQI scores with WASO
(p<0.05), PSQI : Pittsburgh Sleep Quality Index, WASO : Wake
time after sleep onset.
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