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[ Abstract] Background The period of junior high school age is a key development stage of adolescent mental

health, during which mental maturity and physical and mental development imbalance may greatly increase the susceptibility
of the students to depressed mood. Previous studies have shown that yin—deficiency constitution is a risk factor for depressed
mood in adolescents, which has also been reported to be impacted by stressful life events and the time taken to fall asleep,
but there is no systematic discussion about the mechanism of action in the relationships between the four factors. Objective
To explore the relationship between yin—deficiency constitution and depressed mood in junior high school students, as well as
the mediating effect of stressful life events and the time taken to fall asleep. Methods On March 2022, a convenient sample of
junior high school students from a middle school in Meishan City, Sichuan Province were surveyed on their general data ( gender,
ethnicity, region of origin, grade) , prevalence of yin—deficiency constitution assessed using the yin—deficiency Constitution
subscale of the Traditional Chinese Medicine Constitution Scale for 7—14—year—olds, prevalence of stressful life events assessed
using the Adolescent Self-Rating Life Events Checklist ( ASLEC ) , and the time taken to fall asleep assessed using the items
assessing how long it takes to fall asleep in the Munich Chronotype Questionnaire ( MCTQ ) , and prevalence of depressed mood
assessed using the Center for Epidemiologic Studies Depression ( CES=D ) . The scores of yin—deficiency constitution, ASLEC
and CES-D as well as the time taken to fall asleep were compared across the students by demographic characteristics. Spearman
correlation analysis was used to explore the correlation between the variables. A multiple—mediator model was constructed to
examine the mediating effect of stressful life events and the time taken to fall asleep on yin—deficiency constitution and depressed
mood, and the significance of chain mediating effect was tested using bootstrap method. Results The survey achieved a response
rate of 98.1% (2 570/2 620 ) in the 2 620 surveyed students. The detection rate of depressed mood in the respondents was 32.8%

(844/2 570 ) . Female students had higher scores of yin—deficiency constitution, ASLEC and CES-D than male students

(P<0.05) . The yin—deficiency score, ASLEC score and CES-D score in grade 2 and grade 3 students was higher than that of
erade 1 students ( P<0.05) . The ASLEC score in non—Han students was longer than that of Han students ( P<0.05) . The time
taken to fall asleep in Han students was longer than that of non—Han students ( P<0.05 ) . The yin—deficiency constitution score,
ASLEC score and CED=S score of students from rural areas was higher than that of those from towns ( P<0.05 ) . The average yin—
deficiency constitution score, ASLEC score, the time taken to fall asleep and CES-D score in all respondents were 25.0 (15.0,
40.0) points, 36.0 (30.0, 44.0) points, 15.0 (8.6, 25.7 ) min and 11.0 (6.0, 18.0) points, respectively. The yin—
deficiency constitution score was positively correlated with ASLEC score, the time taken to fall asleep and CES-D score( ,=0.538,
0.151, 0.470, P<0.05) . The ASLEC score was positively correlated with the time taken to fall asleep and CES-D score

(r=0.224, 0.684, P<0.05) . The time taken to fall asleep was positively correlated with CES—D score (r=0.289, P<0.05) .
Multiple mediator model-based analysis showed that yin—deficiency constitution positively predicted depressed mood ( 8 =0.465,
P<0.001 ) . And it also positively predicted the level of stressful life events ( 8=0.511, P<0.001 ) and the time taken to fall
asleep ( 8=0.066, P=0.004) . The level of stressful life events positively predicted the time taken to fall asleep ( B =0.228,
P<0.001 )and depressed mood( 8 =0.591, P<0.001 ). The time taken to fall asleep positively predicted depressed mood( 8 =0.139,
P<0.001 ) . The final results of Bootstrap test showed that significant effect of path dependence was found in the path of yin—
deficiency constitution — stressful life events — the time taken to fall asleep — depressed mood [ mediating effect value =0.009,
95%CI (0.006, 0.012) , P<0.001) , indicating that the chain mediating effect of stressful life events and the time taken to
fall asleep on yin—deficiency constitution and depressed mood was valid. Conclusion Yin—deficiency constitution can be used
as a direct predictor of depressed mood in junior high school students, but it also can directly affect their depressed mood through
its role played between stressful life events and the time taken to fall asleep as an independent mediator or a chain mediator. To
reduce the incidence of depressed mood and improve mental health in this population, measures can be taken to improve the yin—
deficiency constitution, improve the ability to cope with stressful life events and shorten the time taken to fall asleep.

[ Key words ]  Adolescent; Junior high school students; Yin deficient; Depressive mood; Stressful life events; The

time taken to fall asleep; Chain intermediary role
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Table 1 Comparison of yin—deficiency constitution score, ASLEC score, the time taken to fall asleep and CES=D score among junior high school students

with different characteristics
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Table 2 Related analysis of yin—deficiency constitution score, ASLEC
score, the time taken to fall asleep and CES=D score among junior high

school students
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Figure 1 The chain mediation model of stressful life events and the time

taken to fall asleep between yin—deficiency constitution and depressed mood
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Table 3 Multiple mediating effects of stressful life events and the time taken to fall asleep between yin—deficiency constitution and depressed mood
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i 0.040 (0.104, 1.510) 2252 0.024

P -0.014 (-4.090, 1.662) -0.828  0.408

AR 0.003 (-0.652, 0.788) 0.185 0.853

F -0.001 (-0.458, 0.427) -0.070  0.944

Jof AR T 05 cApis 0.517 0.267 186.674 0.511 (0.289, 0.330) 29.657  <0.001
Ll 0.028 (-0.119, 1.374) 1.648 0.099

[ 0.018 (-1.431, 4.677) 1.042 0.298

A TR 0.017 (-0.379, 1.150) 0.988 0.323

AR -0.011 (-0.625, 0.314) -0.649 0517

AMERT 9 ki i 0.269 0.072 33.337 0.066 (0.018, 0.090) 2919 0.004
Jof A TR A 0.228 (0.250, 0.368) 10273 <0.001

Ll -0.024 (-1.862, 0.410) -1.253 0.210

R -0.049 (-10.739, -1.446) -2.571 0.010

LR D -0.005 (-1316, 1.011) -0.257 0.797

LR -0.035 (-1.376, 0.053) -1.816  0.066

ARG [ k2 o 0.725 0.526 406.082 0.138 (0.059, 0.094) 8.581 <0.001
VAT Qs T R 0.591 (0.512, 0.570) 36450  <0.001

ABERHK 0.139 (0.075, 0.113) 9.846 <0.001

5 0.026 (-0.032, 1.068) 1.847 0.065

R -0.019 (-3.817, 0.687) -1.363 0.173

A -0.007 (-0.700, 0.426) -0478  0.633

AL 0.011 (-0.211, 0.481) 0.766 0.444

é‘% 4 ']'{I\&&Kjﬁgﬁﬂg Bnotstrap ﬁ:}'/ﬂrr

Table 4 Bootstrap analysis of mediating effects of stressful life events and the time taken to fall asleep between yin—deficiency constitution and depressed

mood
R8O A AV IVA(E 95%CI SE {8 it (%) P18
53 H oA s 2 0.079 (0.062, 0.096) 0.009 30.23 <0.001
ISF R o —> 7 e A 0 A ST R 2 0.169 (0.152, 0.187) 0.009 64.60 <0.001
91 6 ST — AR — SR T 24 0.005 (0.001, 0.008) 0.002 1.72 <0.001
53 ki S —> o7 R 2 3 e — A R — ST 24 0.009 (0.006, 0.012) 0.002 3.44 <0.001
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