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Potential of new visualization tools for stress responses in emergency medicine

FE B CREGEBSLILR Wb Ramat 2 —)
Yasushi NAKAJIMA, Tokyo Metropolitan Hiroo Hospital

Abstract: In emergency medicine, many patients have complained of vague symptoms. Because these symptoms are
subjective, it is difficult to share it with others, including healthcare professionals. To create objective indicators of
sharing the sense of mental and physical disorders, it would certainly change the whole process for medical care and
contribute to the prevention of stress-related disorders and diseases by supporting screening and treatment decision-making.
However, before we will be able to use “visualization tools for stress responses” in clinical practice, there are many issues
to be resolved. Thus we hypothesized that analysis of the temporal changes in the salivary biomarkers patterns through
work-related stress and recovery would clarify impact of chronic stress and collecting points for evaluating its effects. In
conclusion, synchronous analyses of salivary alpha-amylase activity and salivary cortisol have the potential of improving
recognition and interpretation of process of stress responses.
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Table 1 Conditions of the subjects enrolled in this study

(mean £ SD)
- Physician
Condition A71114 Phys71071an Assistant 117
(n=14) (n=7) (n=7) value
Male : . . .
Female 9:5 5:2 4:3
Age (years) 39.4+59 37.6+4.5 41.3+6.8 0.250
Carrier 16.1+7.0 12.6 + 8.0 19.7+72 0.054
(years)
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duty duty Day-off (O)
Work-day (W)

Fig. 1
of salivary cortisol of emergency critical medical staffs. Al:
morning of work-day, A2: before an evening meal of work-day,
A3: before sleeping of work-day, A4: next morning of work-day
and morning of day-off, AS: before evening meal of day-off,
A6: before sleeping of day-off, A7: next morning of day-off.

Evaluation protocol to determine the diurnal variation
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Table 2 Results of the test (mean = SD)

SAA Cortisol Collect'ing Sleepipg
(KU/ml) (ng/ml) clocl.( time clock'tlme
(h:m) (min)
Al 64.8+£54.6 4.31+£2.94 6:34+0:41
A2 100.3+80.7 1.17£0.71 17:39+0:45
A3 64.8+34.0 0.91+0.83 1:22+1:48 192+77
A4 41.7£31.3 2.67+1.47 6:35+1:24 (A3-Ad)
A5 113.2+90.1 1.30+0.98 18:23+0:52
A6 85.3+50.0 0.81£1.09 23:03+1:21 433473
A7 54.0+£32.1  3.68+1.55  6:54+0:59 (A6-AT)

* p<0.01 vs. A3-A4
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Salivary amylase activity, SAA (kU/ml)

Fig. 2 Mean diurnal variations of SAA on both work-days and
day-offs. The significant of differences between collecting
points was determined by the two-tailed multiple ¢ — test with
Bonferroni correction following ANOVA. * p < 0.01, N.S not
significnat
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Similarity of diurnal variation (S)
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Fig. 3 Similarity of diurnal variations between mean curve
and individual curve. The horizontal black lines represent the
mean value in each group.

0S1-2-2



IF =V ITBER O ERU L RE ﬁmn’a* %
H 5 BRERIAICH T TR T L THRIKES & 0 | EeiAd)
Li@@?é&w9A2&7ﬂ®EW£@%ﬁ%%%a
(W)E LYK B (0)D )7 TR L7 (Fig. 4), EKRRFAL4)D
aF Y — B, %%mwwWwa%Mlﬁk%<
BAERH > T-, ANF Y — D HNEBEERITITIEZEN
@\ﬁ@ﬁ%@;oﬁwotoit\$aukw1%@
ENHY, EMPHME Y EhoTo, BB HMW)ERE )
TIHHAEBEEZRD R oT, —FH T, FMERDOI)LTFY
— B FEER Tl #EK TR ORKRF (AT, RO
IRFE(AD S L OMK B & TIRFO LR IFF(AT7) & el L CTHE 7
KT ZBOT, FH R & A EAOBROBEEIE X, B
H(W)iZ 0.81 £0.27, KA (0)IX0.83+030 TH Y, WHT
VLA R L (Fig. 5),

SAA L aF Y — )L OFERIE X, B H W) TIZHEBEE
BB R LN o 72Dy (Fig.6)., KB (0)X53 W\ FHEEEIMR
Rz (Fig. 7).

o : Work-day (W) A : Day-off (O) n=14

Salivary cortisol (ng/ml)
) IS

Al A2 A3 A4
A4 AS A6 A7

Fig. 4 Mean diurnal variations of cortisol on both work-days
and day-offs. The significant of differences between
collecting points was determined by the two-tailed multiple 7 —
test with Bonferroni correction following ANOVA. * p < 0.01,
N.S not significnat
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Fig. 5 Similarity of diurnal variations between mean curve
and individual curve. The horizontal black lines represent the
mean value in each group.
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Fig. 6 The scatter plots with the 95% equal probability lines
for the similarity of SAA and salivary cortisol during a
work-day (W). Correlation coefficient is -0.026, p=0.87.
Solid line shows the regression line between two similarities,
whose regression equation is y=0.811-0.014*x.
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Fig. 7 The scatter plots with the 95% equal probability lines
for the similarity of SAA and salivary cortisol on the day-off
(0). Correlation coefficient is 0.37, p<0.001. Solid line
shows the regression line between two similarities, whose
regression equation is y=0.662+0.410%x.
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