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Depression, recognized globally as a signific
mately 5% among adults worl dwide according to
als suffering from depression are at a signif
ing type 2 diabetes [2], dementia [3], corona
premature deat h. Recognized as a significant
l'y noted in the teaching profession, a field
es faced by teachers, characterized by inten
mands, play a pivot al role in this increased
tensify the stress experienced by educators b
this profession. The rising student enroll men
public perceptionsachindgexeapdnsigbinbinti es hav
depression among educators [9]. Depression he
health issues among teachers of compul sory ec
23.2% of teachers displayed depression sympt
Similarly, in the United States, the United K
among teachers is also high to varying degree
reater risk due to the comprehensive i mpl eme
ducational reforms over recent decades, whi
14, 15] . l-anskeyses)] meaaher s’ depression scor
I standards for Chinese adults [16]. I n a su
hat 19. 4% scored 10 or abovie (oPAHQ hend®iac atinm g
evel of depression [12].
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(SD = 10.22 years) and the average |l ength of
males (40.4%) and 995 females (59.6%). This i
(49.1%), 625 middle school teachers (37.4%),
tive information about the samples can be fou
Measur ement s
Depressive symptoms wdrad i agsdDepecdsgssiomg Scthae e
prises twenty items, each rated on a scale ra
cate negative experiences and 10 indicate po
from a minimum of 20 to a maxi mum of 80. The
resulting integral part was used as the nor ma
towards depression. The SDS have been standar
study, t b&ccCefomibaiceint for the scale was 0.90.
Statistical analysis
Net work estimati on
For statistical anal yses, net work model s were
I n these models, each symptom of depression i
sent regularized partial correlations, refl ec
after controlling for all/l others [51]. The E»
the graphical Least Absolute Shrinkage and Se
the network of depression symptoms. Speci fica
of t hReatSenlgf Depression Scale (SDS) as nodes i
et al ., 2015). The teacher depression networKk
ing deEBuCgdians skobei mat ebf nuemtcworokn( Jof the boot n
undirected network where the edges represent
influence of al | ot her nodes in the same net
more parsimonious and prominent, the GGM was
age and selection operator (LASSO) penalty, v
Bayesian information criterion (EBb®Whi[ch2 t¥Pl]
ranges from O to 0.5 with higher values favor
es [51], was set to 0.5 in this study. Consi c
was supported by a | arge sample size (N = 16
The R packages ggraph (version 1.9.5) [52] an
ing and visualizing the network. The associat
ing depression symptoms, were calcul ated wusin
thicker edges indicate stronger associations
while green edges signify positive relationsh
To explore the importance of each symptom in
centrality index strength (i.e., the sum of
which is considered the most reliable centra
argued that when a network contains both posi
indicator, and expected influence (EI) mi ght
study to measure the importance of each symp
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cal cul ated wusing the -1R4)p a cTkhai gse megans u(r\ee resviaol nu alt

dicted by its neighboring node&, coatviohygadbs!l a
ity is visually represented by the area with
[56] .

Network stability.

The stability of the network was assessed usi
ly, we ran 1,000 bootstraps using the “bootne

coefficient by specifying " types= nonpar ametr

set at 96%vahees&€Sdetermine the maximum propo

while stildl mai ntaining correlations above 0.
ty indic€svpbdks @8ove 0.5 are indicative of
suggest instability.
DAG
In the DAG, upstream nodes are prioritized as
nodes [57]. Specifically, the constructi dnc of
(f@nction from the bnlearn package [58]. To
established in three steps [59]. First, we pe
perturbations. The purpose of performing 50 d
100 perturbations involve iteratively insert.i
fitting structure of the DAG based on the opt
us to generate an initial DAG based on the d:
frequencies and calcul ate the significance, d
frequency of an edge exceeds the empirical th
sidered statistically significant and thus re
sensitivity and specificity. Finally, t he fin
ity voting method, where the direction that appearsin at least 51% of the arrows in the 10,000 bootstrap
net works is considered the final direction of
centage of the final direction appearing in t
Comparisons based on gender and educational S
Di fferences in network characteristics based
using the Network Comparison Test (NCT) imple
[61]. The NCT was applied to subsampl es, spec
junior high, and senior high school teacher s.
net work invariance, gl obal strength invarianc
the smaller number of high school teachers, w
to match the number of high school teachers
met hod ai med at balancing the dataset by redu
sizes to match those with smaller sample si zec¢
size differences, making the comparison faire
net work esti maaseoh @omdpayrindens that were cond
the comparisons across educational stages wer
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Table 1. Descriptive Statistics of the SDS
Label s Sympt oms Me an Standard dev|i at i c
1 Depressed af|tectl 0.737
2 Diurnal wvari|2atvV8n 1
3 Crying spellls. 42 1
4 Sl eep disturlbagage 0.896
5 Decreased appebdilite 0.932
6 Decreased | i|pi d9 1.067
7 Weight | oss (1. 35 0.6214
8 Constipationfl.55 0.8
9 Tachycardia (1. 36 0.595
10 Fatigue 1. 84 0.828
11 Confusion 2.93 0.962
12 Psychomotor |2e7Tardation |0. 978
13 Psychomotor |Agb6ati on 0.719
14 Hopel essnessi2. 94 0.949
15 lrritabilityl. 81 0.815
16 I ndeci si venel2s52 0.925
17 Personal devial 82ti on 0.915
18 Emptiness 2.84 0.929
19 Suicidal rumina8i on 0.564
20 I nterest |1 os|8.99 0.935
Resul ts
Descriptive
The mean SDS score was 2.194 with a standard
SDS items are shown in Table 1. The results c
well as among primary, middle, and high schoo
(Table S2).
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Net work structure

The structure of the depressive symptom net wo
the 190 edges, 110 (57.89%) were positive, d

sympt oms. The strongest ¢ BSrennescet i codra nARdtaNsD 1 o b Sy esrs
Lidfeoll owed by MDhéfcoonhegbeondds exknflgipriesged
-FatigueAdc&aistilgnal | vy, node predictability val
age of 75.0%. This suggests that, on average,

counted for by theiiWeadhwahieasedods. Vieoxthd bbley
the highest predictabifBmptyi nve sédhiisnp Itahyeé dmotdheel , | «

bility.
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The significance of each node within the net"
central symptoms of teaffbersededfEbetsiMaOBBl@t i

0.9619nt, eri@6ElI | s 6 .MDdp) essaeadEIlaffe0t892). The d
demonstrated goe€d odt &EHi Iwiatsy .0.T/hbe GShdi cating |
the data was stil!]l significantly correlated w
Further information on the edge weight confid
each network can be found in-S2he suppl ementar

Directed Acyclic Graphs
Figure 3 shows the DAGI iorhliarn greal g dirriotulgrn. tThhree h

hi gher predictability compared to other sympt
fiDepresseaniampteicnedsscodpy itflee hi-gihg@lsé stanpo sietcic
tivel vy, influencing a | arge number of symptom

Net work comparison
Comparisons based on gender

The network structures generated from the two
cant gender differences in network gl obal str
or network structure (M = 0.12, p = 0.717).
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(a) Male (N = 675)

(b) Female (N = 995)

Figure 4. Esti mated network of depressiive i n mal
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chosen in the male and female teachers.
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ces of these core depressive symptoms across
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significant differences in gl obal net wor k str
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net work structure between these two groups (|
observed in the centrality indices of these ¢
0.05). The corresponding plots are presented
Figure 7 displays a comparative analysis of o
and senior hi gh school l evel s. For primary s
i dent ifFatetdgPue& sonal odlenitad¢ uagtifiBbhygesbomot 6f Fiagurn a
(a)). I n junior high school tliPachenal ofbec
fiHopel edsEafesgun@sychomot ob( FiegwmrredaT i pb) ). Amon:

teacher s,

t he ficotrer sPteplsosa | addkRsfiat hamooampndgi

FEmpt ohEeisgure 7 (c)) .

Di scussion

Considering the increasing prevalence of deprt
ment al and -bpehiynsgi,c awhiwehl i n turn may influence
study employed network analysis. The aim was
teacher s, delving into how these symptoms ma
group. Additionally, the study examined varia
genders and stages of teaching, seeking to id
To evaluate the core symptoms of teacher dep!
ence. The analysis revealed that the most ce

iPer sonal

odeafd gianfiieam@ anhiDleps esseldhadd esympt oms

as critical indicators in the network anal ysi
depression.
The centrality indices within the teacher dep
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wor k among junior high school teachers was si
counterparts.
Core ofobodtepacelsesr on
To our knowl edge, this study represents the f
work specific to teafPhearsn.naduda sfvidarhdeianngoss mh i cgehnl
within the overal/l net wor k, consistently emer
seqguentl vy, this symptom is the most Il i kely ce
sive sympt oms. ThPe r ismmalt tdamtv atempla éeissfi on sy mpt
ported by numerous studies [63,64]. A network
sive disorder also camdéi someal tOdexwdlichdmgemalr ad
agionobamong teachers in the Chinese context is p
aspects of Chinese culture. I n terms of wor k,
tion, witfltheradgbngnd professidmnd|arcd iinmgf drl
pectations Chinese parents have for teachers
Confucian thought empisaesivzee sa st bag értotlieca gnmhoadnesi e s &
dents and nurturing talents that align with C
Confucian familism, a key aspect of Confuci an
to their families. Under such multiple pressu
¢m¢ge 3EOIATGC -Ah AO Ais 4EEO EO Al 1 PAT AAAAOO AOOEAI A AE
#OAAOEOA #71ii171106 ' OOOEAOOEIT , EAAT OAh xEEAE DPAOI EOO O1 OMPOOE

OPT 1T UT OOAkiTI DBORERIIT U8


http://www.openaccesspub.org/

s
Journal of Behavior Therapy And Mental Health (jpen

guently feel di ssatisfied with thedevalkhateive!
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criticism. It is not only a core symptom of ¢
plishment [68]. Research on the ment al heal th
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teashardent interaction offers new insights i
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interactions with students
Depression networks among teachers of differe
Further mor e, our findings indicate that t he
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often shown a higher prevalence and overall S
our network analysis reveals no significant d
and gl obal strength. This observation might s
is independent of the average |l evels of those
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each other within the network appears to be s
Depression networks among teachers of differe
This study revealed no significant difference
teachers at various educational stages. Thi s
and in the fundament al network structure acro
ing stage. Notably, mi ddl e school teachers ex
tom network compared to high school teachers.
depression symptoms among middle school t eacl
period bridging primary and senior hi gh schoc
Academic pressure also intensifies sharply as
while teachers often face reduced profession
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school teachers. This interconnectedness coul
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Strengths and | imitation
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cerns regarding the high prevalence and det e
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to symptoms of depression [98,99]. Given the
works as reported in previous studies [100, 10
testing targeted interventions to mitigate de
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Despite the potenti al applied implications o
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desirability bises.ti®amadnd,estilgpen orfosgshi s study
tionships or track the dynamics of depressior
findings may be primarily applicable to Chine
or with different populations might vyield var
work (BN) analysis can demonstrate potenti al
tional probabilities, it cannot replace |l ongi
tionships and suggest potenti al causal i nks
temporal order of events. Future research cou
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Our network analysis successfully identified
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Lid®ehe study revealed consistency in core sym
across different genders. Regarding the stage
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new perspective for the prevention of teacher
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