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Exploring Subjective Stress, Sleep and Diurnal Variation of Salivary Cortisol in Korean Female

Adults

Sunock Lee!, Minhee Suh?

'Department of Nursing, Korea National Open University, Seoul; 2Department of Nursing, Inha University, Incheon, Korea

Purpose: The purpose of this exploratory study was to find a specific time of day with a stable cortisol level and to investigate the rela-
tionship between salivary cortisol and sleep. Methods: A total of 36 Korean female college students participated in the study. Salivary
specimens were collected 6 times a day for 2 days in different stressful situations. Sleep characteristics were measured using an acti-
graph while salivary specimens were collected. Perceived stress was evaluated using the Global Assessment of Recent Stress. Results:
Depending on whether there were morning peak and/or afternoon elevations in the cortisol levels, the type of diurnal cortisol pattern
was classified into 4 types. None of the cortisol levels in different times of the day showed significant relationships to perceived stress
levels. Cortisol levels in the morning, levels of peak cortisol and diurnal differences of cortisol were significantly correlated with sleep
duration. The time with most stable cortisol level was 9-10 pm. Conclusion: It is recommended that measurements of salivary cortisol
are taken from 9-10 pm since it showed a stable value regardless of diurnal cortisol rhythm and sleep. Sleep duration should be con-
sidered as an important confounding factor in measuring cortisol levels in the morning and the diurnal differences of cortisol.
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Table 1. Demographic Characteristics and Descriptive Statistics of the

Sample (N=36)
Mean +SD n % Range
Age (year) 2094+1.17
Weight 5492+6.11 44.53-70.54
Smoking (yes) 9 250
Drinking (yes) 33 9.7
Education
High school graduation 35 972
College graduation 1 28
Major
Nursing 19 543
Others 16 457
Living
Alone 12 333
With family 24 667
Income per month
Below 300,000 won 23 639
Mean peak cortisol level 069+0.32 0.18-2.03
Diurnal difference 061+0.32 0.11-1.98
Perceived stress 29.08+11.20
Above average group 39.00£7.11 33 458

Below average group 20.69+5.86 39 542
Sleep
Sleep duration (minute) 42391415543
Sleep efficiency (%) 97.13+£2.99
WASO (minute) 12.38+£13.69
Mean wake episodes during 2394205
sleep (minute)

WASO = Wake after sleep onset.
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Figure 1. Pattern of diurnal salivary cortisol and level of cortisol.

Table 2. Pattern of Diurnal Salivary Cortisol and Cortisol Level
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Pattern of diurnal salivary cortisol, Mean +SD

Morning peak & no

Both delayed morning

Level of salivary cortisol (ug/day) Total P Delayed morning Elevation in the o F)
elevation in the peak and elevation in
afternoon P CiEanenl the afternoon
Atawakening 037+0.22 033£0.15 034+0.18 045+0.20 049+0.36 2254 (.090)
At 30 minute after awakening 061+032 0.68+0.26 043+0.25 0.82+040 047+0.21 6.132 (001)
At 60 minute after awakening 047+0.26 045+0.20 048+041 052+0.20 047+0.23 0.230(.875)
At 11am-12pm 022+0.12 0.25+0.13 028+0.12 0.16+0.12 0.14+0.07 4.595 (.006)
At 3-4pm 017+011 0.16+£0.06 0.12+0.05 021+0.11 0.19+0.07 4.334(.008)
At9-10pm 0.11+0.09 0.10+£0.05 013+0.14 011+£011 0.09+0.04 0638 (.593)
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14 SRERRLIE
Table 3. Correlation of Level of Salivary Cortisol, Subjective Stress and Sleep
Sleep variables, spearman’s rho (p)
Salivary cortisol Subjective stress
Sleep duration Sleep efficiency WASO Wake episodes during sleep
Salivary cortisol level at awakening -171(152) -294(015) 008 (951) -031(.799) -130(.292)
Salivary cortisol level at 30 minute after awakening ~ -.075 (531) -290(.016) -006 (.964) -015 (.906) -003 (.984)
Salivary cortisol level at 60 minute after awakening 038 (.753) -.266 (.029) 113(361) -104 (399) -135(272)
Salivary cortisol level at 11 am-12pm 108 (373) 221 (075) -133(.287) 199 (.109) 051 (.684)
Salivary cortisol level at 3-4 pm -.208 (.080) 7092 (453) 078 (.526) -025(.837) -078 (.528)
Salivary cortisol level at 9-10 pm 054 (.650) -196 (.109) -.142 (248) -036 (.769) 256 (.035)
Peak level of salivary cortisol 038 (.750) -325(.007) 001 (.994) -019 (.880) -007 (.953)
Diurnal difference -026 (.831) -307(011) -040 (.744) .030(.806) 010(934)
WASO = Wake after sleep onset.
Table 4. Salivary Cortisol Level and Sleep by Group of Subjective Stress
Subjective stress, Mean +SD
tory’ p
More stressed Less stressed
Salivary cortisol
Salivary cortisol level at 3-4pm (ug/day) 0.1440.06 0.19+0.14 1.900 062
Timing of peak level in the morning, n (%)
Peak at 30 minute after awakening 21(636) 25 (64.1) 0.002 580
Delayed peak 12 (364) 14.(35.9)
Elevation in the afternoon, n (%)
No 26(78.8) 19 (48.7) 6.8396 014
Yes 7(212) 20(51.3)
Sleep
Sleep duration (minute) 43971+214.12 4115348533 -0.753 454
Sleep efficiency (%) 96.29+3.74 97.80+2.06 2142 036
WASO 1595+17.12 9.50+9.49 -2.000 050
Mean wake episodes during sleep 288+242 200+ 162 -1813 074
WASO = Wake after sleep onset.
P HATBION A TElRe] 2] Foobdl Z F 08 2 a7 bl el SHA 01106 luglday Bz, 0.7 94
A5sto] 71 58 EF T HOJAL o] F AAS] st Al of 7P ko, 714 B 30:200] 71 AT o= 2040014 59A4]
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ek A58 molon Y B LU TfE (2594 594 ek L0 Dl AT
w7 AstEo] 718717 EalRl YEWE Blgol RalEr|E st ESHE ?HOM 2.3 3-4X|9] Bl FEE SR = Hat 017 pg/
SATH23] o]9) o] el HHl P ChoFel AT USS U dayglit] ol ©.F 5410 S 200 Ak gIApAfe] el el
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