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Table 1. Results of OSA, POMS?2 and STAL

ltem Before After 1 week p value
Mean SD Mean SD
Factor 1: sleepiness on rising 409 + 6.8 46.5 £ 5.4 0.003
Factor 2: initiation and maintenance of sleep 383 £ 5.7 473 + 6.0 0.004
OSA Factor 3; freaquent dreaming 494 + 8.4 499 + 8.1 0.944
Factor 4: refreshing 41.5 + 43 50.4 £ 5.8 0.003
Factor 5: sleep length 422 + 8.1 459 + 6.7 0.034
AH [Anger - Hostility] 48.5 + 11.1 447 + 8.5 0.003
CB [Confusion-Bewilderment] 51.5 £ 7.6 46.8 = 7.7 0.008
DD [Depression-Depression] 51.8 £ 10.2 48.6 = 9.2 0.003
POMS2 FI1 [Fatigue-Lethargy] 523 £ 11.7 45.8 = 8.2 0.006
(Japan version) TA [Tension-Anxiety] 49.0 £ 9.0 454 £ 7.5 0.012
VA [ Vitality - Vitality] 483 + 9.8 509 + 10.9 0.113
F [Friendship] 48.0 + 8.6 51.2 + 9.8 0.083
TMD score S51.1 £ 9.6 462 £ 7.9 0.003
State anxiety/P scale 444 £+ 9.4 433 £ 8.0 0.789
State anxiety/A scale 49.7 + 12.4 48.6 + 8.8 0.504
State anxiety total scale 443 + 103 43.1 = 7.1 0.455
Trait Anxiety/P Scale 455 + 10.5 40.3 + 10.9 0.005
Trait Anxiety/A Scale 53.4 £ 11.0 50.8 £ 10.7 0.074
STAI Trait anxiety total scale 49.2 + 10.7 449 + 9.4 0.008
5 stages/state anxiety/P scale 23 + 1.1 23 £ 0.9 1.000
5 stages/state anxiety/A scale 3.1 £ 1.2 2.8 = 0.8 0.180
5 stages/state anxiety/full scale 28 + 0.9 23 = 0.7 0.059
5 stages/trait anxiety/P scale 24 + 1.1 2.1 £ 1.0 0.103
5 stages/trait anxiety/A scale 34 £ 1.2 3.0 £ 1.2 0.059
5 levels 3.0 £ 1.0 26 £ 1.0 0.025

Results are expressed as mean + SD, n = 12. OSA, obstructive sleep apnea (OSA) sleep inventory MA version; POMS2®, Profile of Mood States 2nd
Edition; Japanese version; STAI, State-Trait Anxiety Inventory-Form JYZ; SD, standard deviation.

Table 2. Measurement results of OT, melatonim and catecholamine metabolites.

Before After 1 week

Item Unit Mean D Mean D p value
Salivary OT (Bedtime). pg/mL 3.81 + 2.85 478 + 2.62 0.324
(Wake up time) pg/mL 2.44 + 0.93 2.83 + 2.15 0.525
Urinary OT pg/mL 18.81 + 7.96 20.66 + 7.19 0.208
Urinary melatonin ng/mL 2391 + 18.40 25.36 + 16.71 0.727
Dopamine mg/gCr 0.22 = 0.06 0.23 £+ 0.07 0.640
Serotonin mg/gCr 0.10 £ 0.02 0.10 = 0.02 0.794
Urinary catecholamine =~ GABA mg/gCr 0.25 £ 0.08 0.28 = 0.19 0.455
metabolites 5-Hydroxyindoleacetic acid mg/gCr 3.29 + 0.75 3.47 = 1.14 0.508
HVA mg/gCr 423 + 1.19 468 + 1.25 0.077
VMA mg/gCr 3.20 £ 1.07 345 + 1.21 0.042

Results are expressed as mean + SD, n = 12. OT, oxytocin; GABA, y-aminobutyric acid; HVA, homovanillic acid; VMA, vanillylmandelic acid; SD,
standard deviation.
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Table 3. Salivary OT: Analysis by gender.
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Before After 1 week

Item Unit Mean D Mean D p value

(Bedtime)

Female pg/mL 3.18 + 1.46 4.65 + 2.11 0.138
Salivary OT Male pg/mL 4.44 + 3.45 492 + 2.85 0.798

(Wake up time)

Female pg/mL 2.21 + 0.60 1.83 + 0.39 0.028

Male pg/mL 2.66 + 1.06 3.83 £ 2.52 0.356

Results are expressed as mean + SD, female n = 6, male n = 6. OT, oxytocin; SD, standard deviation.

Salivary OT (pg/mL)
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Fig.1. Trend graph of salivary OT: Bedtime and wake-up time.

a) Measurement values: the total of males and females (n=12). b) Rate of change: the total of males and females (n = 12). ¢) Measurement
values: females (n = 6). d) Measurement values: males (n = 6). Results are expressed as mean = SEM. OT, oxytocin; SEM, standard error mean.
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Table 4. Urinary HVA and VNA: Analysis by gender.

ltem Unit Before After 1 week value
Mean SD Mean SD p

HVA

Female mg/gCr 5.03 £ 0.77 5.60 £ 0.80 0.115

Urinary catecholamine Male mg/gCr 3.43 £ 0.86 3.77 £ 0.75 0.182
metabolites VMA

Female mg/gCr 3.69 £ 1.15 415 + 1.25 0.035

Male mg/gCr 2.71 + 0.52 2.74 + 0.37 0.698

Results are expressed as mean + SD, female n = 6, male n = 6. HVA, homovanillic acid; VMA, vanillylmandelic acid; SD, standard deviation.
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Fig.2. Temporal change after stress imposition.

Before interventions were provided to the subjects, subjects were placed in the resistance period, where OT secretion was
accelerated in response to stresses related to “sleep quality”, SAM activity was subdued, and the parasympathetic nerve

was dominant (in the area circled with a red dotted line). SAM, sympathetic nervous adrenal medullary system; HPA,

hypothalamic-pituitary-adrenal axis; OT, oxytocin; OT activity, OT neuron activity.
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Fig.3. Transmission pathway of stress response.
Stress is classified into two groups, psychological and physiological stress. Both types of stress stimulate OT neurons, promote the response
OT secretion, and respond to homeostasis disruption. Mental stresses are classified into prolactin-releasing peptide/noradrenaline, PrRP/
NA neuron dependence and independence. The former influences the whole body via the SAM and HPA. Stress that reduces “sleep quality”
would belong to the former. This is addressed with Reference 20, 25, 28, and 30. SAM, sympathetic nervous adrenal medullary system; HPA,
hypothalamic-pituitary-adrenal axis; OT, oxytocin; NA, noradrenaline; Cor, cortisol; PrRP, prolactin-releasing peptide.
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Table 5. Summary of STAI and POMS2 analysis.
Item

State anxiety/P scale
State anxiety/A scale
State anxiety total scale
Trait Anxiety/P Scale
Trait Anxiety/A Scale
STAI Trait anxiety total scale

5 stages/state anxiety/P scale

5 stages/state anxiety/A scale

S5 stages/state anxiety/full scale

S stages/trait anxiety/P scale

5 stages/trait anxiety/A scale

5 levels

AH [Anger-Hostility]

CB [Confusion-Bewilderment]

DD [Depression-Depression]

FI [Fatigue-Lethargy]

TA [Tension-Anxiety]

VA [Vitality -Vitality]

F [Friendship]

TMD score

POMS?2 (Japan version)

p value
Female Male Overall
0.157 0.414 0.789
0.317 0.317 0.504
0.083 0.083 0.455
0.102 1.000 0.005
0.046 0.564 0.074
0.046 0.317 0.008
0.157 0.414 1.000
0.655 0.317 0.180
1.000 0.317 0.059
0.102 1.000 0.103
0.046 0.564 0.059
0.025 0.157 0.025
0.042 0.027 0.003
0.043 0.068 0.008
0.046 0.027 0.003
0.058 0.042 0.006
0.102 0.058 0.012
0.131 0.500 0.113
0.038 0.465 0.083
0.046 0.027 0.003

Results are expressed as p-values for before-and-after comparisons by Wilcoxon signed rank test, female n = 6, male n = 6. Pink high-lighted area shows
items with significant difference only for female. Gray high-lighted area shows items with significant difference only for male. STAI, State-Trait
Anxiety Inventory-Form JYZ; POMS2®, Profile of Mood States 2nd Edition Japanese

Significant difference only for female
Significant difference only for male

Wilcoxon signed rank test (Before vs After 1 week)
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