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Purpose: The aim of this study was to longitudinally compare novice nurses’ sleep disturbance, sleep hygiene, and
physical activity and analyze factors affecting sleep disturbance. Methods: Data were obtained from three follow-up
surveys of 178 novice nurses. The data were analyzed using SPSS 25.0 to calculate descriptive statistics. A repeated
measures ANOVA and Cochran’s Q test were performed, and a logistic regression analysis was conducted using
generalized estimation equations. Results: The sleep disturbance rate increased significantly over time in the
following order: before the start of shift work, after six months of shift work, and after 18 months of shift work (T=98.67,
p<.001). Sleep hygiene significantly deteriorated over time after the start of shift work (F=127.95, p<.001). Arousal
behavior (OR=10.34, p<.001) and the sleep environment (OR=1.54, p=.005) in sleep hygiene, significantly
influenced sleep disturbance. Stretching exercises were an influencing factor in sleep disturbance (OR=1.71,
p=.039). Conclusion: Sleep disturbance among novice nurses increased after the start of shift work. Sleep hygiene
and stretching were influencing factors. Therefore, to prevent and reduce sleep disturbance in novice nurses, efforts
are needed to improve sleep hygiene and promote stretching exercises.
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Table 1. Characteristics of the Subjects (T0) (N=178)

Variables Categories n (%) M=SD
Age (yr) 2344123
BMI (kg/m?) 20.3+2.23
Level of College 4(2.2)
education RN-BSN 5(2.8)

University 169 (94.9)
Marital status Unmarried 177 (99.4)

Married 1 (0.6)
House Home 48 (27.0)

Dormitory 104 (58.4)

Living alone 26 (14.6)

Etc. 0 (0.0)
Department* Ward 107 (60.1)

ICU 49 (27.5)

Etc. 22 (12.4)
Smoking Never 175 (98.3)

Smoke 3(1.7)

Used to smoke 0(0.0)
Consumption of alcohol 3.75+2.19
Sleep disturbance 5.50+4.27
Sleep hygiene 68.66+13.79
Physical activity Total physical activity " 2,597.53+3,456.54

Stretching (No) 60 (33.7)

Muscular strength exercise (No) 137 (77.0)

*T1=Six months of shift work; T MET-minutes; BMI=Body mass index; Etc.=Operation room, delivery room, emergency room; ICU=Intensive
care unit; M=Mean; SD=Standard deviation; TO=Before the start of shift work.
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Table 2. Sleep Disturbance of the Subjects (N=178)
n (%) or M£SD
Variables Categories torF p Post-hoc
TO T1 T2
Sleep disturbance >10 30 (16.9) 97 (54.5) 115 (64.6)
<10 148 (83.1) 81 (45.5) 63 (35.4) 98.67 <.001 T2>T1>TO
Score 550+4.27  10.70+5.65  11.56%5.64 107.88 <.001 T1=T2>TO
The current severity of Difficulty falling 0.58+0.83 1.45+1.10 1.64+1.09 75.06 <.001 TI1=T2>TO
your insomnia problem asleep
Difficulty staying ~ 0.52£0.80 1.43+1.17 1.60+1.09 75.44 <.001 T1=T2>TO
asleep
Problem waking 0.80+0.93 1.62+1.18 1.79+1.06 66.65 <.001 TI1=T2>TO
up too early
How satisfied/dissatisfied are you with your 1.57+1.04 2.42+0.98 2.45+0.97 62.11 <.001 T1=T2>TO
current sleep pattern?
How noticeable to others do you think your 1.01£0.91 1.71£0.93 1.72£0.97 43.76 <.001 T1=T2>TO
sleep problem is in terms of impairing the
quality of your life?
How worried/ distressed are you about your 0.42£0.74 0.93£1.00 1.03£1.00 29.40 <.001 T1=T2>TO
current sleep problem?
To what extent do you consider your sleep 0.55+0.82 1.13£0.98 1.34+1.11 4455 <.001 T1=T2>TO
problem to interfere with your daily
functioning currently?
M=Mean; SD=Standard deviation; TO=Before the start of shift work; T1=Six months of shift work; T2=18 months of shift work.
Table 3. Sleep Hygiene and Physical Activity of the Subjects (N=178)
TO T1 T2
Variables Categories or F p Post-hoc
n(%)orM*SD n(%)orMtSD  n(%)or M*SD
Sleep hygiene Total score 68.66+13.79 84.58+14.81 82.62+14.34 12795 <.001 T1=T2>TO
Arousal 2.57+0.63 3.10+0.71 3.15+0.67 8726 <.001 TI1=T2>TO
Schedule 3.51+0.87 4.33+0.70 4.201£0.73 88.68 <.001 TI1=T2>TO
Eating 2.22+0.57 2.48+0.51 2.501+0.57 2355 <.001 TI1=T2>TO
Environment 1.83£0.70 2.5240.87 2.2940.82 56.95 <.001 TI1=T2>TO
Sleep hygiene- Education (No) 70 (39.3) 84 (47.2) 66 (37.1) 6.23 .044 TO=T1=T2
related behavior
Physical activity ~ Total physical 2,597.53+3,456.54 4,330.34+5,013.48 3,0642.47+4,24059 845 <.001 T1=T2>TO
activity*
Related work* 1,186.85+2,824.75 3,529.3314,673.61 2,714.61£3,589.88 1992 <.001 TO0>T1=T2
Related Exercise* 500.11%+1,071.59 332.13+957.84 339.661+934.31 2.02 135
Stretching (No) 60 (33.7) 89 (50.0) 62 (34.8) 2217 <.001 T1>TO0=T2
Muscular strength 137 (77.0) 141 (79.2) 128 (71.9) 391 141

exercise (No)

*MET-minutes; M=Mean; SD=Standard deviation; TO=Before the start of shift work; T1=Six months of shift work; T2=18 months of shift work.
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Table 4. Univariate Analysis of Related Factors on Sleep Disturbance (N=178)
Sleep disturbance
Variables Categories 95% CI
B P OR=Exp (B)
BMI -0.02 .685 0.98 0.90~1.07
Smoking (Yes) -0.08 948 0.93 0.09~9.70
Consumption of alcohol 0.07 121 1.07 0.98~1.17
Sleep hygiene Total score 0.08 <.001 1.08 1.06~1.10
Arousal 2.06 <.001 7.85 5.23~11.80
Schedule 0.50 <.001 1.65 1.25~2.17
Eating 0.57 .003 1.77 1.21~2.59
Environment 0.80 <.001 2.23 1.72~2.89
Sleep hygiene-related ~ Education (No) 0.15 459 1.16 0.78~1.72
behavior Eye shade (No) -0.06 .863 0.94 0.47~1.89
Curtain (No) 0.08 690 1.08 0.73~1.62
Smartphone (No) 0.65 .340 191 0.51~7.19
Blue screen filter (No) -0.11 594 0.90 0.60~1.34
Physical activity Total physical activity 0.00 615 1.00 1.00~1.00
Related work 0.00 187 1.00 1.00~1.00
Related exercise 0.00 586 1.00 1.00~1.00
Stretching (No) 0.45 .028 1.57 1.05~2.36
Muscular strength exercise (No) 0.52 .028 1.68 1.06~2.67
CI=Confidence interval; OR=0dds ratio.
Table 5. Multivariate Analysis of Related Factors on Sleep Disturbance (N=178)
Sleep disturbance
Variables Categories 95% CI VIF
B p OR=Exp (B)
Sleep Arousal 2.33 <.001 10.34 6.57~16.27 1.85
hygiene Schedule -0.05 742 0.95 0.70~1.29 148
Eating -0.44 077 0.65 0.40~1.05 1.32
Environment 0.43 .005 1.54 1.14~2.06 1.49
Physical Stretching (No) 0.54 .039 1.71 1.03~2.84 1.23
activity Muscular strength exercise (No) 0.57 .059 1.78 0.98~3.21 1.31

CI=Confidence interval; OR=0dds ratio; VIF=Variation inflation factor.
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