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Obijectives: To investigate sleep-wake patterns and chronotype in rapidly rotating shift nurses (SRN).
Methods: We translated and back-translated the Korean Munich ChronoType for Shift-Workers (K-MC-
TQ™") with original authors permission. In this study, 353 full-time, SRN (age 28.7+3.95 years 341 females,
mean shift-working duration=5 years 9 months) at one university hospital completed the K-MCTQ"" and
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Figure 1. Sleep duration and mid-sleep separately for work and free days, in each shift of 3-shift nurses (n=353). The striped box indicates
work-hours; the black box is sleep duration. Downside black arrows (|) are the time of preparing to fall asleep; the upside black arrows (1)
are the time to get up; the gray arrows are mid-sleep. M: morning shift, E: evening shift, N: night shift, W: workdays, F: free days, sleep D:
sleep duration.
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Table 1. General characteristics of all participants (n=353)
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6401 ik, 7 R TRUA FU 0| SHAEET MEQ
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Total

No alarm in any free days

Alarm use in any free days or

Variables (n=353) (MSFsc group) unknown work schedules p
(n=166) (n=187)

Age, years 28.651+3.95 28.77+4.08 28.88+4.01 0.855
Female, n (%) 341 (96.6) 161 (97.0) 180 (96.3) 0.705
Marital status, n (%)

Single 255 (72.2) 123 (74.1) 132 (70.6) 0.102

Married 95 (26.9) 40 (24.1) 55(29.4)

Divorced 3(0.9) 3(1.8) 0(0)
Nursing career, months 69.49+47.18 69.611+48.82 73.501+48.47 0.866
BMI, kg/m2 20.331+2.34 20.49£2.50 20.1212.08 0.285
Alcohol consumption, drinks/week 2.60+6.74 3.18+3.94 2.80+5.08 0.431
Smoking, n (%) 4(1.1) 2(1.2) 2(L.1) 1.000
Caffeine consumption, cups/week 8.2916.32 6.5917.43 8.8310.72 0.621
Use of hypnotics, n (%) 11(3.1) 6(3.6) 5(2.7) 0.419
Working hours

Day-shifts 9.50%0.77 9.5210.72 9.42+0.75 0.695

Evening-shifts 8.9410.75 8.9310.73 8.88+0.72 0.931

Night-shifts 9.8910.81 9.881+0.80 9.821+0.81 0.962
MEQ score 442617.64 43.90£7.68 44.2917.35 0.404

Morning type, n (%) 15 (4.3) 8(4.8) 7 (3.8) 0.807

Intermediate type, n (%) 203 (57.5) 93 (56.0) 110 (58.8)

Evening type, n (%) 135(38.2) 65(39.2) 70 (37.4)

BMI: body mass index, MEQ: Morningness-Eveningness Questionnaire
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Table 4. Correlation coefficients of the MCTQ®"" parameters with the MEQ scores (a higher MEQ score indicates “morningness”)

Workdays

Free days

Group Shift type - : MSFsc
Sleep start ~ Mid-sleep ~ Sleepend  Sleepstart ~ Mid-sleep  Sleep end
Total Morning shift -0.308** -0.138** -0.125* -0.427** -0.492%* -0.444**
(n=353) Evening shift -0.450** -0.540** -0.484** -0.395** -0.490** -0.496**
Night shift -0.049 -0.097 -0.102 -0.192** -0.193** -0.100
MSF¥¢ group Morning shift -0.227** -0.210** -0.056 -0.363** -0.421** -0.403**
(n=166) Evening shift -0.459** -0.534** -0.455** -0.345** -0.462** -0.482%* -0.405**
Night shift -0.081 -0.115 -0.103 -0.150 -0.223** -0.236™*

All correlations significant at the 0.05 level, two-tailed analyzed by Spearman correlation. *p<0.05, **p<0.01. MEQ: morningness-eve-
ningness questionnaire, MSFsc: mid-sleep time on free days after evening shifts with sleep debt correction, MCTQ™®: Munich Chrono-
Type for Shift-Workers
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Figure 2. Distribution of mid-sleep on evening and Morningness-Eveningness Questionnaire (MEQ) scores. (A) The graphs show the dis-
tribution of mid-sleep times on work days after evening shifts (MSWF), free days after evening shifts (MSFF), and free days after evening
shifts with sleep debt correction (MSFEsc) of 166 rapid rotating shift nurses. Data are binned in 1-hour intervals. (B) Distribution of MEQ
scores of 166 rapid rotating shift nurses. Data are binned in 7-point intervals.
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Figure 3. (A) Mean social jet lag across shifts (n=166). (B) Mean chronotype modulation of social jet leg. Data are binned in 1-hour inter-
vals. MS: morning shift, ES: evening shift, NS: night shift, MSFFsc: sleep-corrected version of mid-sleep on free days after evening shifts.
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