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Objectives: Currently, more than 80% of Korean police officers are assigned to a 24-hour rotating shift
system. Shift workers’ sleep patterns change frequently, which may result in circadian rhythm desynchrony
and sleep disturbance. The goal of this study was to compare sleep and cognitive functioning in different shift
types. In addition, we analyzed the difference in cognitive functioning depending on whether shift workers
took a night nap prior to their night shift. Methods: A total of 278 police officers working in Seoul (mean
age 45.27£9.00 years, 88.5% male) participated, providing demographic information and completing self-
report questionnaires [Insomnia Severity Index, Epworth Sleepiness Scale, Munich ChronoType Question-
naire (Shift-work type), Patient Health Questionnaire-9]. Participants also performed the Psychomotor Vigi-
lance Task, Trail Making Test A & B, and Stroop Test. Results: Participants included 57 (20.5%) day
workers and 221 (79.5%) shift workers. The average Insomnia Severity Index score of shift workers was sig-
nificantly higher than day workers (t=-2.861, p=0.005). Shift workers also slept about 0.78 hours less than
day workers (t=4.730, p<0.001). Among shift workers, 66.3% (n=128) reported they took night naps prior
to their night shift, sleeping on average 1.78 hours. Shift workers who took night naps had faster reaction
times on the Trail Making Test A task [F(1, 136)=5.741, p=0.018], and significantly fewer Stroop C errors
[F(1, 137)=5.638, p=0.019] than those who did not. Conclusions: Shift working police officers reported
significantly worse insomnia symptoms and slept less compared to their non-shift-working counterparts.
Taking a night nap improved focused and selective attention.
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Table 1. Demographic information (n=278)

Variables Dayworker Shift-worker
(n=57,20.5%) (n=221,79.5%)
Sex <0.001***
Male 38 (66.7) 208 (94.1)
Female 19 (33.3) 13 (5.9)
Age (years) 41.1919.72 46.324+8.52  <0.001***
Rank <0.001%**
Constable 5(8.8) 20 (9.0)
Corporal 9(15.8) 7(3.2)
Sergeant 12 (21.1) 46 (20.8)
Lieutenant 23 (40.4) 143 (64.7)
Inspector 5(8.8) 5(2.3)
Etc. 3(53) 0(0)
Years of service 16.23+10.56 20.2418.93 0.010*
Marital status 0.214
Single 14 (24.6) 29 (13.1)
Married 43 (75.4) 187 (84.7)
Divorced 0(0) 4(1.8)
Bereavement 0(0) 1(0.5)

Data are presented as n (%) or mean®SD. Statistical analysis for
gender was done by Pearson’s chi-square test; analysis for rank,
marital status was done by Fisher’s exact test; and analysis for age,
years of service was done by t-test. *p<0.05, ***p<0.001

Table 2. Differences in clinical variables depending on work type
(n=278)

Variables Dayworker (n=57)  Shift-worker (n=221) p
ISI 6.861t4.31 8.8215.68 0.005**
ESS 7.2614.09 6.5913.43 0.466

Data are presented as meantstandard deviation. Statistical analy-
sis was done by t-test. **p<0.01. ISI: Insomnia Severity Index, ESS:
Epworth Sleepiness Scale
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Table 3. Key parameters of all participants assessed by the
MCTQ and MCTQ-SW (n=278)

Mid-sleep time (h; 24-h clock)

Variable Day worker Shift-worker
(n=57) (n=221)

MSFsc 3.80+0.95 2.87£3.45
Mid-sleep of work days 3.18£0.63 -

Mid-sleep of free days 4.19+1.23 -

Mid-sleep of day duty - 324+1.71
Mid-sleep of night duty - 12.07£3.03
Mid-sleep of off duty - 3.95%2.20
Mid-sleep of day off - 2.8211.66

Data are presented as meantstandard deviation. MCTQ: Munich
ChronoType Questionnaire, MCTQ-SW: Munich ChronoType
Questionnaire for Shift Workers MSFsc: Mid-sleep time on free
days corrected for sleep debt accumulated over the work week

Table 4. Differences in total sleep time for each day (n=278)

Total sleep time (h)
Variable Day worker  Shift-worker P
(n=57) (n=221)
Mean of total sleep time ~ 6.23+0.99 545%1.06  <0.001***
Work days 5.89£0.96 -
Free days 7.031£1.47 -
Day duty - 6.10+1.77
Night duty - 2.88+1.38
Off duty - 7.04%1.63
Day off - 5.81+1.26

Data are presented as meantstandard deviation. Statistical analy-
sis for the mean of total sleep time was done by t-test. ***p<0.001
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Table 5. Differences in neuropsychological assessments between
groups (n=278)

Variables ~ Day worker (n=57) Shift-worker (n=221) p
PVT

RRT 3.87+0.54 3.7910.59 0.28

Lapses 6.27£5.27 5.98%8.11 0.97

False starts 0.81+1.94 0.80+1.55 0.59
TMT

TMT-A 29.81+10.15 32.42+12.15 0.72

TMT-B 73.77+35.13 88.251+48.62 0.67
Stroop

Color-word 51.00+12.51 54.17+13.18 0.75

C error 1.19£2.38 1.01£2.54 0.23

Data are presented as meantstandard deviation. Statistical analy-
sis was done by ANCOVA. Age and sex were controlled in this
statistical analysis. PVT: Psychomotor Vigilance Task, TMT: Trail
Making Test, RRT: mean reciprocal response time (The higher
RRT score implies the faster response time)
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Table 6. Differences in neuropsychological assessments in shift
workers who take night naps (n=193)

Shift workers  Shift workers
Variables with night nap without night nap p
(n=128) (n=65)

PVT

RRT 3.8610.56 3.78%0.59 0.073

Lapses 5.13+£6.95 6.02£8.57 0.221

False starts 0.74£1.30 0.95£2.00 0.515
TMT

TMT-A 32.21£10.53 33.64116.36 0.018*

TMT-B 88.80£46.16 93.46£59.38 0.456
Stroop

Color-word 53.79£12.80 54.57£14.56 0.158

Stroop C error 0.73£1.35 1.66£4.07 0.019*

Data are presented as meantstandard deviation. Statistical analy-
sis was done by two-way ANOVA. Sex, age, total sleep time,
NAWKI (neuropsychological start time-wake time) were con-
trolled in this statistical analysis. *p<0.05
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