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GFI=0.98, AGFI=0.96, CFI1=0.95, RMSEA=0.05.
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# 1 Effects of morning exposure to bright light

Estimated mean

Difference (95%CI)
Non-BL period BL period

Main effect of BL P

Interaction between
BL and order

Maineffect oforder P

Sleepiness at 10: 00" 4.29 3.74 —0.55(—0.91, —0.20)
Sleepiness at 14 : 00" 4.28 3.93 —0.35(—=0.72, 0.01)
Self assessment of 5.94 6.30 0.37(0.04, 0.70)

night sleep for day
shift days?

Fatigue® 75.38 73.24 —2.13(—3.78, —0.48)
Number of adverse 0.53 0.38 —0.15(—0.43, 0.12)
events per month

Number of near 1.12 0.93

misses per month

F(1, 55.6)=9.6  <0.01
F(1, 55.9)=3.7 0.06
F(1, 116)=4.9 0.03

F(, 49.6)=6.7  0.01
F(, 49.2)=1.3  0.26

—0.18(—0.48, 0.11) F(1, 45.6)=1.60  0.21

F(1, 57.5=0.5 0.45 F(1, 55.6)=2.2 0.14
F(, 57.6)=1.4 0.23 F(, 55.9)=0.5 0.47
F(1, 116)=1.0 0.32  F(1.116)=1.8  0.18

F(, 51.2)=0.2  0.65 F(, 49.6)=0.2 0.67
F(1, 51.1)=0.02 0.89 F(, 49.2)=0.1 0.75

F(1, 48.1)=0.01 0.91 F(, 45.6)=0.01 0.92

BL, bright light ; CI, confidence interval
1) Assessed using the Karolinska Sleepiness Scale

2) Assessed using a visual analogue scale (from 0, unable to sleep at all, to 10, slept very well)

3) Assessed using the Checklist Individual Strength questionnaire

# 2 Effect of bright light on reaction time and number of lapses assessed using the psychomotor vigilance task test

Estimated mean

Difference (95%CI)
Non-BL period BL period

Main effect of BL P

Interaction between

Main effect of P
ain effect of order BL and order

Mean RT (msec) 264 235.8

Number of lapses” 2.03 0.84

Transformed mean 0.0039 0.0043

RTZ’

Transformed 2.75 1.96  —0.79(—1.60, 0.02)

number of lapses®

—28.2(—46.2,-10.2) F (1, 17.0)=11.0 <0.01
—1.19(—1.98,—0.40) F (1, 17.4)=10.0 <0.01
0.0004(0.0001, 0.0007) F(1, 57108)=7.2  <0.01

F(1, 16)=4.3 0.06

F(1, 8.9)=0.01 0.93 F(1, 17.0)=0.7 0.42
F(@, 8.97=0.02 0.9 F(@, 17.4)=0.4 0.56
F(1, 3545)=0.25 0.62 F(1, 13537)=0.1 0.78

F(1, 19)=0.23 0.64 F(Q, 17)=0.4  0.56

BL, bright light ; CI, confidence interval ; RT, reaction time
1) Number of times RT exceeded 500 msec in 5 min
2) Means of the RTs were transformed to reciprocal RTs (1/mean RT) .

3) Numbers of lapses were transformed asy~ (X) + 4~ (X+1), where x is the concerting number.
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Medical Safety and Staff Mental Health

Katsutoshi TANAKA

Department of Occupational Mental Health, Graduate School of Medical Sciences, Kitasato University

Improvement in patient safety is a high-priority issue of great social import. Several
studies have reported that most adverse events are due to errors of hospital staff, and
emphasized the necessity of promoting countermeasures against medical errors. Root cause
analysis (RCA) has been implemented to prevent such errors. However, the retrospective
and qualitative nature of RCA is a limitation in scientific analyses examining causal relation-
ships. We showed that prospective design path analysis using structural equation modeling
(SEM) model for both direct and indirect effects enabled statistical exploration of root
causes and estimation of their impact on the outcome. Our findings suggested such analysis
to be useful in devising countermeasures against medical errors. The SEM model constructed
in this study suggested that one of the potential root causes was sleep disturbance. We
conducted a randomized crossover study whether or not brief bright light (BL) exposure on
workday mornings can improve health, performance and safety in nurses with rapidly
rotating shifts. Significant improvements were noted in the BL periods compared with the
non-BL periods for self-assessed sleepiness at 10:00 on day-shift days, self-assessment of
night sleep for day-shift days and for fatigue. Mean response time evaluated using the
psychomotor vigilance task test (PVT) showed significant improvement in the BL periods
compared with the non-BL periods. The frequency of perceived adverse events and near
misses was also lower in the BL than in the non-BL periods, but not significantly so, possibly
indicating that the one-month observation period was too short to achieve any significant
success. Despite our study’s limitations, we have effectively demonstrated the potential for
preventing medical error risk among night-shift workers.
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