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Relationship between family trauma, school bullying and suicidal behavior in adoles-
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ABSTRACT Objective: To explore the relationship between family trauma, school bullying and adoles-
cent suicidal behavior, and the regulatory role of DRD2 gene polymorphism. Methods: A total of 98 ado-
lescent patients with depressive disorders who visited our hospital from June 2022 to June 2024 were se-
lected. They were divided into the non-suicide group (n =62) and the suicide group (n =36) based on
their suicide behavior in the previous 6 months and their attitudes towards suicide behavior. The general
data of the two groups were compared. The relationship between each genotype and suicide behavior, the
influencing factors of suicide behavior, the interaction between family trauma and school bullying on sui-
cide behavior, and the regulatory effects of depression and genetic polymorphisms were analyzed. The
possible regulatory effects of depression and genetic polymorphisms were also investigated. Results: Com-
pared with the non-suicide group, the duration of illness, non-suicidal self-harm behavior, family trau-
ma, school bullying, anxiety, depression scores in the suicide group increased, while the life meaning
score decreased (P < 0.05). The genotype A2A2 was associated with an increased risk of suicidal
behavior compared to genotype AIAI (P <0.05). In the recessive model, the genotype A2A2 was associ-
ated with an increased risk of suicidal behavior compared to genotype AIAI and AIA2 (P <0.05) ; in the
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additive model, there were significant associations between the genotypes AIAl, A1A2, A2A2 and
suicidal behavior (P <0.05). Non-suicidal self-harm behavior, family trauma, school bullying, depres-
sion, and the A2A2 genotype were independent risk factors for suicidal behavior, while life meaning was
an independent protective factor. Family trauma > 54.78 points and school bullying > 10. 37 points had
a multiplicative (OR =6.585, 95% CI . 5.478 —7.367) and additive (OR =7.849, 95% CI. 7.231 -
8.294) interaction effect on adolescent suicidal behavior. Depression exerted a regulatory effect between
family trauma (8=0.092, 95% CI. 0.084 —0. 103 ), school bullying (8=0.090, 95% CI. 0.081 -
0.098) and suicidal behavior. In the additive genetic model, the Taq IA gene had a significant regulatory
effect on “family trauma, school bullying — depression — suicidal behavior” in adolescents with the
A1A2/A2A2 genotype. Conclusion: The risk of suicidal behavior is higher in adolescents with both family
trauma and school bullying, and depression plays a part of the mediating effect. The Tag [A polymor-
phism of DRD2 gene has a significant regulatory effect on adolescents carrying A2 allele.

KEY WORDS Family trauma; School bullying; Suicidal behavior; DRD2 gene polymorphism; Regula-
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Table 1 Primer sequences for DRD2 gene polymorphism detection

Site Primer type Primer sequence(5’ to 3") Primer length/bp
rs1800497 PCR upstream primer GCTTAGAACCACCCAGAGTG 21
PCR downstream primer TGTCCACGCCCGCAA 16
Single-base extension primer CAGCACTTTGAGGATGGCTGGGCTGGAC 28
1s2283265 PCR upstream primer ACGTGGTGCTGGTGCTGAT 19
PCR downstream primer GCCGCTGGTGTTGGTGTA 18
Single-base extension primer GCTGGTGTTGGTGTAGCCGCTGGTG 27
12,3 MR KRSHT6 MATEEL AN, 13 G

B & & F [a] % ( suicide attitude questionnaire,
QSA) IR [ RAT N A EAR A <2.5 MR H A
A BRI 2, HAR AR B R L

SR SPSS 26. 0 #i i, P Ay i BRI AT 5 IR
oA, UL x s R, 18] HEBCR TR ST REAS ¢ A6
5o TERRILL n(% ) Fom , 10 22 5 LB x° A
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Table 2 Comparison of general data between the non-suicide group and the suicide group

Items Non-suicide group (n =62) Suicide group (n =36) X/t P
Gender 0.170 0.680
Male 37 (59.68) 23 (63.89)
Female 25 (40.32) 13 (36.11)
Age/years 15.34 +2.62 15.03 +2.48 0.576 0.566
Disease duration/years 3.16 £0.43 3.5120.67 3.150 0.002
Years of education 12.32 +1.51 11.84 £1.25 1.612 0.110
Living area 0.283 0.595
Urban 38 (61.29) 24 (66.67)
Rural 24 (38.71) 12 (33.33)
Father’s education level 0.151 0.697
High school and above 42 (67.74) 23 (63.89)
Junior high school and below 20 (32.26) 13 (36.11)
Mother’s education level 0.214 0. 644
High school and above 34 (54.84) 18 (50.00)
Junior high school and below 28 (45.16) 18 (50.00)
Family structure 0.170 0.680
Nuclear family 25 (40.32) 13 (36.11)
Non-nuclear family 37 (59.68) 23 (63.89)
The only child 0.088 0.767
Yes 26 (41.94) 14 (38.89)
No 36 (58.06) 22 (61.11)
FExperience of staying behind 0.074 0.785
Yes 14 (22.58) 9 (25.00)
No 48 (77.42) 27 (75.00)
Conditions of boarding 0.033 0. 856
Yes 35 (56.45) 21 (58.33)
No 27 (43.55) 15 (41.67)
Non-suicidal self-injury 35.61 +4.08 44.94 £5.32 9.741 <0.001
Meaning of life 45.61 £5.84 34.12 £5.12 9.812 <0.001
Family trauma 49.34 +5.21 64.16 £7.21 11.755 <0.001
School bullying/points 8.69 +1.76 13.26 +2.28 11.096 <0.001
Anxiety/score 56.16 +6.31 68.91 +7.02 9.251 <0.001
Depression/score 58.32 +5.87 72.64 +6.65 11.084 <0.001

Data are n(% ) or x +s.

2.2 DRD2 FE[R L5 HAG I 45 T B i A% - Fi 46 96
Tag TA {37 55 2537 JE R A1/A2, 4y B Sy AIAL

A1A2 A2A2 , H4F 4 Hardy-Weinberg 15 1% - 7 £ 46
(P>0.05,%3),
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#& 3 Hardy-Weinberg 15t {51746 56
Table 3 Hardy-Weinberg genetic equilibrium test

Non-suicide group (n =62) Suicide group (n =36)
SNP locus  Genotype
Actual value Theoretical value X P Actual value Theoretical value X P

Taq IA AlAl 29 28.615 0.006  0.997 6 6.215 0.007 0.996
AlA2 23 23.154 8 7.761
A2A2 10 10.231 22 22.024

SNP, single nucleotide polymorphism.

2.3 Wi DRD2 HEN g AL A5 3 b (P >0.05) 5 Farpislrp JEATY A242 FHHEAEP R

AGIEDIR ATAL M 208 SEPH R A242 WTREA  ALAL 1 ATA2 BRI A4 11 47 AR (P <0.05)
THAE I RTFH MR (P <0.05) . WM b B IPERER % = RSP ALAL ALA2 A242 557F
R ALAD 1 A2A2 AR L SEPR A ATAL 25 R B G F24 T AF PR M2 AT BB (P <0.05, %6 4) .

R4 Wil DRD2 FEN (Taq IA) BRI
Table 4 Analysis of genetic patterns of DRD2 gene (TagIA) in two groups

DRD2 gene (TaqIA) Non-suicide group (n =62) Suicide group (n =36) OR (95% CI) P
AIAI 29(46.77) 6(16.67)
AlA2 23(37.10) 8(22.22) 1.125(0.846 —1.432) 0.154
A242 10(16.13) 22(61.11) 1.874(1.496 —2.328)<0.001
Explicit mode
ATAL v, (AIAZ + A242) 29(46.77)/33(53.23) 6(16.67)/30(83.33) 1.231(0.892 —1.476) 0.106
Implicit mode
(AIAL $A1A2) vs. A242 52(83.87)/10(16.13) 14(38.89)/22(61.11) 1.695(1.326 —2.021) <0. 001
Additive mode 29(46.77)/23(37.10)/10(16.13) 6(16.67)/8(22.22)/22(61.11) 0.008

AIAL vs. AIA2 vs. A2A2

Data are n(% ).

2.4 Z[HNZE Logistic [MIHGHH 4 ART MM FEIFLL DRD2 3[R (Tag TA) A2A2 FE[H R /b
TR R 2 AR B ARAT B ST fE R R Ay 1 U AR A
JEAREAGTT R KER K E i S RIS R E (£ 5) .

£5 ZHZ Logistic P4

Table 5 Multivariate Logistic regression analysis

Variables B SE Wald y* OR(95% CI) P
Course of disease 0.210 0.216 0.948 1.234 (0.911 —1.485) 0.062
Non-suicidal self-injury 0.623 0.284 4.808 1.864 (1.549 -2.297) 0.012
Meaning of life -0.481 0.305 2.490 0.618 (0.405 -0.859) 0.018
Family trauma 0.853 0.264 10. 433 2.346 (2.031 -2.695) 0.006
School bullying 0.709 0.281 6.358 2.031 (1.745-2.397) 0.010
Anxiety 0.193 0.225 0.737 1.213 (0.846 -1.594) 0.058
Depression 0.948 0.269 12.424 2.581 (2.169 -2.882) 0.005
A2A2 genotype of DRD2 gene (Tag IA) 0.772 0.247 9.768 2.164 (1.793 —2.455) 0.009

2.5 FEEAW AR i i AE A RTING5> 54,78 Srif AL B > 10.37 ST 4R A
HAEH AT R T+ B (OR = 6.585,95% CI; 5. 478 ~

FEEAN > 54.78 A R R Bive > 10.37 43%F  7.367) ; KRG > 54. 78 AR Hid > 10.37 4
HEARMTNFEAIR ZATME BEAE AEREE (OR=7.849,95% CI.7.231 ~8.294) I [K 3 2L [F] /7
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Table 6 The interaction effect of family trauma and school bullying on teenagers’ suicidal behavior

OR (95% CI) OR (95% CI)*

Factors 1 Factors 2 Suicidal behavior
Family trauma School bullying No/Yes
<54.78 <10.37 2772
<54.78 >10.37 13/7
>54.78 <10.37 14/6
>54.78 >10.37 8/21

Interactions Additive model

Multiplication model

1.000 1.000

2.864 (2.249 -3.516) 3.161 (2.794 -3.857)
1.593 (1.194 -1.932) 1.895 (1.329 -2.363)

7.596 (7.031 -7.917) 7.849 (7.231 -8.294)

RERI =4.122 (95% CI. -1.845-5.638), P>0.05
AP =0.854 (95%CI; 0.436 -1.425), P<0.05
S§$=4.832 (95%CI. 0.931 -13.524), P>0.05
OR =6.585 (95%ClI. 5.478 -7.367), P <0.05

a, adjust for gender, age, disease duration, years of education, living area, father’s educational attainment, mother’s educational attainment, family
structure, whether being the only child, whether having left-behind experience, boarding situation, trait coping style score, self-esteem score, psychologi-
cal resilience score, depression score. RERI, relative excess risk due to interaction; AP, attributable proportion due to interaction; S, synergy index;

OR, odds ratio.

Family trauma

¢1=0.223

Suicidal behavior

a2=0.318

c2=0.217
c2'=0.127

B 1 HERRERE S E AN R B 5
AR AT R Z B IR AT U0

Figure 1 The mediating effect of depression between family
trauma, school bullying and adolescent suicidal behavior
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Table 7 Regression analysis of Taq [A regulating the influence of family trauma and school bullying on suicide behavior under additive genetic model

RT IEREET Tag 1A V47 RIEERNY ALBEFEBEXT A 2347 052 e i [l 1350 Hr

Equation 1 criterion: Depression

Equation 2 criterion; Suicidal behavior

Items
B SE ¢ 95% CI B SE ¢ 95% CI
Family trauma 0.068 0.042 1.619 -0.043-0.112  0.059 0.045 1.311 -0.061 -0.091
Taq 1A 0.051 0.051 1.000 -0.065-0.128  0.044 0.055 0. 800 -0.058 0. 112
Family trauma x Taq [A 0.174 0.050 3.480 0.123 -0.228 0.134 0.053 2.528 -0.049 -0. 105
School bullying 0.061 0.043 1.419 -0.068 -0.135  0.055 0.050 1.100 -0.052 -0.128
School bullying x Taq [A 0.152 0.048 3.167 0.108 -0.211 0.128 0.048 2.667 -0.087 -0. 184
Depression 0.298 0.046 6.478 0.231 -0.348
Depression x Taq [A 0.071 0.044 1.614 0.044 -0. 102
Control variables
Non-suicidal self-injury 0.097 0.043 2.256 -0.055-0.159  0.072 0.038 1.895 -0.033 -0. 064
Meaning of life -0.069 0.051 -1.353  -0.123-0.074 -0.051  0.040 -1.275  -0.098 -0.031
R’ 0.135 0.197
20.614 21.623

P <0.001 <0.001

In the recessive inheritance pattern, the coding of Taq IA is AIAI =0, AIA2 =1, A2A2 =2.
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Figure 2 The moderating effect of Tag IA in the additive genetic
model between family trauma, school bullying and suicidal behavior

A H AT N E O kPR 3 TLAE R,
AP G RE BT RIS el 5 28 1 R A 0 AU PR 3R, R
& ) (8 o BRI 7 D AR A1 SR B B AR
IR £ P8 A1 4 B XU 5 T el
VU368 3o R 2 A 2 HE R L B 38, 5 e i R 42 5 |
KAAEET T BIENE SRR s AR
AJREMNE B 2 XK, DRD2 SR & 15 22 15 i 32 MR A
IRHEIA %58 R T BE S T BE 5 B AN 6 T R 355
S SRR I 5, T HOR B3 28 0 B4 O B R
PRI A AR AR 6 A A

AT RFINS A RAT A FERF IR T A AF AR e 8
B3 FAE B R F R 4 R S RE BT A
BRSGHDFEHRMTABRR, LI DRD2 RN Z
ATERATE A B TR B /478 A Y0 B
2R 0 PR, DAy S92 B R - B - TG BRORS
TR R AR BE RIS AR 5 S B KA

LOr - AlAL
o8l e AlA2
: —8— A2A2
0.6
5 oaf
£ 02}
= Low depression
< 0 — .
Tg &-~""-7" High depression
202+
1971
-0.4+
-0.6 -
-0.8|
—-1.0L

B3 ik iR Tag 1A TEAMARRERG 5
FI AT 22 8] (855 4 1
Figure 3 The regulatory role of Tag A in depression and
suicidal behavior under the additive genetic model
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