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ABSTRACT

Background: Bullying involvement (victim or perpetrator role) in childhood is linked to later suicidality.
However, findings are inconsistent, and sex may be a moderator. We investigated whether childhood
bullying involvement was associated with suicidality in adolescence, and whether this association varied by

SEX.

Methods: Childhood bullying involvement was collected from self-reports of children and parents during the
11-year follow-up of the Danish National Birth Cohorts (DNBC). Data on suicidal ideation (SI) and suicide
attempts (SA) from the 18-year follow-up was supplemented with hospital-records of SA from the National
Patient Register. Associations were estimated using multinomial logistic regressions, while inverse

probability weighting accounted for socioeconomic-related selection bias.

Results: 11,705 boys and 17,292 girls were included. Adolescent boys exposed to bullying had increased
risks of SI (adjusted Relative Risk Ratio (aRRR): 1.6; 95% CI: 1.4-1.8) and SA (aRRR: 2.8; 95% CI: 2.0-
3.8), while no increased risk was found among those who were perpetrators of bullying versus non-involved
peers. Girl victims had increased risks (aRRR) of ST and SA of 1.6 (95% CI: 1.5-1.7) and 2.9 (95% CI: 2.5-
3.5), respectively. Girl perpetrators had an increased risk of SA (aRRR: 2.3; 95% CI: 1.5-3.6). Sex

significantly moderated the association between perpetration role and suicidality.

Conclusion: Childhood bullying was associated with a higher risk of suicidality during adolescence. Girl,
but not boy, perpetrators had increased risk of SI and SA. These findings emphasize the importance of
preventive interventions targeting bullying in childhood and its long-term effects, including possible

differences in policies for boys and girls.
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Key findings

What is already known on this topic:

Bullying is linked to adolescent suicidality, but less is known about how these associations differ by
sex or vary by type of involvement (victim, perpetrator, or both), and few studies have incorporated
both self-report and parent perspectives.

What this study adds:

This study shows a dose-response relationship between victimization and suicidality, with risks for
perpetration differing by sex. Parental-child agreement on bullying involvement was associated with
higher risk.

How this study might affect research, practice or policy:

Findings highlight the importance of considering sex differences and incorporating multiple
informants in identifying adolescents at risk of suicidality. School- and family-based interventions

should address both victimization and perpetration and be tailored to reflect sex-specific patterns.



INTRODUCTION

Bullying, is defined as repetitive behaviors with the intention to cause harm or intimidation, and
involving a physical or psychological power imbalance (e.g. physical strengths or popularity)
between bully and victim.! Multiple systematic reviews and meta-analyses have established that
exposure to bullying has been associated with suicidal behavior, including suicide ideation (SI) and
suicide attempts (SA), in adolescents.>”> Moore et al. (2017) found strong evidence for a causal link
between bullying victimization and adverse mental health outcomes, including ST and SA.
Similarly, Holt et al. (2015) and Wilson et al. highlight greater risk among individuals involved as

both victims and perpetrators, suggesting additive vulnerability.

Children involved in bullying, whether as victims, perpetrators, or both, have been found to have
elevated risks of suicidal and self-injurious behavior.® These associations have also been
substantiated in longitudinal studies.®” Sourander et al. (2009) found that victimized girls faced
increased risk of later psychiatric hospitalization and treatment, even after adjusting for early mental
health symptoms.® Similarly, Brunstein-Klomek et al. (2008) reported that boys who frequently

bullied or were bully-victims were more likely to experience severe depression and SI at age 18.°

Findings are limited and conflicting for perpetrators alone, with some studies suggesting neutral
effects, while others suggest increased risk.*”!° Although some longitudinal research exists, small
sample sizes limit the evidence base.!! Identifying modifiable risk factors for suicidal behavior is
essential to inform effective interventions. Bullying patterns also vary by sex, with boys more often
experiencing physical bullying, and girls relational bullying, such as exclusion or gossiping.'>!3
Moreover, distinct sex differences in the causal pathways linking bullying to suicidality.'* For these
reasons, the association should be examined for boys and girls separately, as emphasized in recent

systematic reviews.>



Differences in child and parent reports may reflect variations in awareness or communication, rather
than contradictions in experience. Including both perspectives enhances the validity of bullying
assessments and provides a more nuanced understanding of the child’s social environment. While

mechanisms cannot be inferred, examining multiple informants helps qualify the findings.

Linking data from the Danish National Birth Cohorts (DNBC) with national registers, we examined
whether past-year childhood bullying involvement (victimization, perpetration, or both) at age 11,
was associated with lifetime SI and SA at age 18, compared to non-exposed peers. Additionally, we
investigated if the associations differed by sex. Furthermore, we examine both child and parent

reports and explore informant agreement.

METHODS

Study design and data sources

A cohort design was applied to prospective population-based data on 96,822 Danish liveborn
children from (1996-2003) derived from the DNBC.!> Mothers were enrolled during pre-natal
general practice healthcare visits and followed up during web-based survey waves when children
turned 11 years old (DNBC-11P - parent version). Women with insufficient Danish proficiency or
who did not intend to carry their pregnancy to term were excluded. Children completed self-
administered questionnaires at age 11 (DNBC-11C; July 2010—September 2014) and age 18
(DNBC-18; April 2016-December 2021).!° Data were linked to national Danish registers using

unique personal identification numbers (eTable 1).¢

Participants
Children aged 11-12 who responded to bullying exposure items in DNBC-11C and suicidality
items in DNBC-18 were included (Figure 1), totaling 28,997 participants (11,705 boys and 17,292

girls).



Exposure

In DNBC-11C, children were provided with a definition of bullying (“Bullying is when somebody
is kept out, teased, beaten or hurt in an intimidating way again and again”) as well as questions with
predefined response options (eTable 2). We constructed three exposure measures: 1) victim, derived
from a question whether children had been bullied within the last year (no, few times, many times);
2) perpetrator, derived from a question regarding having bullied others within the last year (no,
yes); and 3) bully roles, constructed as a composite (victim only, perpetrator only, victim-
perpetrator). Victims are compared with those who reported no victimization, perpetrators are
compared with those who reported no perpetration and all bully role categories are compared to
individuals who reported both no to perpetration and victimization. Parents’ reports from DNBC-11
regarding their child’s bullying involvement (victim and/or perpetrator status) were also collected.
Agreement between responses by parents and children regarding victim and/or perpetrator status

as: yes (agreeing), conflicting (disagreeing), and no (agreeing) were assessed.

Suicidality

The outcome measures, i.e. having experienced lifetime SI and SA lifetime before answering
DNBC-18, were determined based on the questions: ‘Have you ever thought about taking your own
life (even though you would not do it)?’ and ‘Have you ever tried to kill yourself?’ from the DNBC-
18 (eTable 3). Response options were yes, no, or I don’t know; as fewer than 5% responded ‘/ don’t
know,” these were classified as ‘no’. Additionally, information on hospital-recorded SAs prior to the
participants’ completion of the DNBC-18 was obtained from the National Patient Register!” and the
Psychiatric Central Research Register'®. Only hospital-recorded SAs by participants aged 10 or

older were included. While SAs at younger age are known to occur, '

many have been deemed
erroneous when using the Danish algorithm for identifying hospital-recorded SAs.?’ SI was

assessed through self-report, while SA was identified through either self-report or national registers.



A joint outcome was constructed as a hierarchical variable with three mutually exclusive categories:
1) no SI and no SA, 2) SI only, and 3) SA (based on either self-report or register data). Participants
were classified in the highest applicable category. If a participant self-reported no SA but had a

hospital-recorded SA or vice-versa the participant would be classified in the SA category.

Covariates

Information regarding parents' income level, family structure (i.e., living with both biological
parents or not), parents’ highest educational level, parents’ psychiatric diagnosis, parents’
occupation, was identified in national register data (eTable 1). This information was recorded when
the children were aged 11 years. Additional covariates were drawn from child self-report in DNBC-
11C, including frequency of seeing friends, experience with alcohol and cigarette use, and
indicators of mental wellbeing (sleep, stress, life satisfaction, and self-harm) (eTable 4). Psychiatric

diagnoses recorded in the registers before age 11 were also included (eTable 1).

Statistical Analyses

To improve representativeness, we applied Inverse Probability Weighting (IPW).2!>2 The
propensity scores for having participated in the DNBC versus not were calculated using logistic
regressions and national population figures on all children born in same period as the DNBC-cohort
and still alive at age 18. Differences between the two groups were assessed using the following
covariates measured at age 11 years: mother’s birth age, parity of mother, family structure, parents’
highest educational level, parents’ occupation, parent’s income level, child’s psychiatric diagnosis
and parent’s psychiatric diagnosis. Propensity scores were converted into weights and stabilized to

reduce extreme values (Table 1).%

Associations between exposure variables and suicidality were estimated as Relative Risk Ratios

(RRR) with their corresponding 95% confidence intervals (CI) using multinomial logistic



regressions. All RRR’s represent weighted estimates. Unless otherwise stated, all reported
frequencies and percentages are based on unweighted absolute numbers. Covariates in the adjusted
models were selected based on theoretical relevance, prior literature linking them to suicidality or
bullying, and initial bivariate analyses. Specifically, these included family structure, parental
education, occupation, income, psychiatric diagnosis, frequency of visiting friends, and experiences
with alcohol and smoking. These variables were chosen to account for key sociodemographic and

psychosocial risk factors.

Risks of SI and SA were calculated with respect to victim, perpetrator, and bully roles, as well as
victim and perpetrator status, according to parent and child. Having identified an interaction effect
with regard to sex and bully roles in preliminary analyses (p= 0.001), we opted to analyze data for
boys and girls separately, but also to explore the role of sex jointly in relation to bully roles. In
adjusted models, we accounted for family structure, parents’ highest educational level, parents’
occupation, parents’ income level, parents’ psychiatric diagnosis, frequency of visiting friends, and
experience of drinking alcohol and of smoking. To examine dose-response relationships, we
compared the p-values across increasing levels of self-reported bullying victimization (no, a few

times, and several times) in the multinomial logistic regressions.

Missing data in covariates was minimal (<5% for all variables) and were handled using complete
case analysis. In preliminary analyses missing values were tested as separate categories and found
unsubstantial and these responses were therefore added in the most frequent category for each

covariate.

In sensitivity analyses, the robustness was assessed by excluding: 1) all individuals with “do not
know” (n=1,271) answers to the self-reported suicidality questions, and 2) all who reported self-

harm (n=2,022) in the DNBC-11. Further, in a third sensitivity analyses we additionally adjusted for



sleep, stress, life satisfaction, self-harm, and psychiatric diagnoses. These measures had been
collected at the same time as the examined exposures and could, therefore, represent mediators or
confounders, depending on the causal pathway. Consequently, the model including these additional
adjustments likely represent an over-adjustment. Lastly, we examined hospital-recorded SA using

data from national health registers, in addition to self-reported SI and SA (see eTable 10).

All analyses were carried out in SAS version 9.4.

RESULTS

Descriptive Statistics

In all, 17.2% (n=2021) of adolescent boys and 17.8% (n=3,078) of adolescent girls self-reported
having been bullied. More boys (4.6%, n=537) than girls (1.6%, n=278) reported that they had been
perpetrators of bullying. Also, more boys stated that they had been both perpetrators and victims
(boys 6.1%, n=717; girls 3.0%, n=515) (eTables 5a and 5b). SI and SA had been experienced by
26.9% (n=3145) and 1.5% (n=178) of boys, respectively, at age 18 years. For girls, 34.5% (n=5967)
had experienced SI and 3.5% (n=607) SA. The proportion reporting lower life satisfaction, higher
levels of stress, less sleep, and self-harm was higher in all exposed groups for both genders (eTables
S5a and 5b).

Victimization and perpetration

Adolescent boys who had been bullied had significantly higher risks of SI (few times: aRRR=1.5,
95% CI: 1.3-1.5 p<.0001 ; many times: aRRR=2.0, 95% CI: 1.7-2.5) and SA (few times: aRRR=
2.1,95% CI: 1.6-2.9; many times: aRRR= 5.1, 95% CI: 3.4-7.8) versus non-exposed peers (Figure 2
and eTable 6). Girl victims of bullying also had higher risks of SI (few times: aRRR= 1.6, 95% CI:
1.4-1.7; many times: aRRR=2.3, 95% CI: 1.9-2.8) and SA (few times: aRRR= 2.6, 95% CI: 2.2-
3.1; many times: aRRR=5.2, 95% CI:3.9-7.0). A dose-response relationship (i.e., higher risks

among boys and girls reporting many times versus few times) was found for SI (boys: p=

10



0.0011/girls: p <0.0001) and SA (boys: p <0.0001/girls: p <0.0001). While no excess risks were
found among boys who reported having been perpetrators of bullying, increased risks of both SI and
SA were found for girls (aRRRs of 1.5 (95% CI:1.3-1.7) and 2.2 (95% CI :1.7-2.9, respectively)).
Bully roles

With regards to bullying roles, elevated risks of SA were found for boy victims and those who had
both roles (victim: aRRR=2.8, 95% CI: 2.0-3.8; perpetrator: aRRR=1.1, 95% CI: 0.5-2.0; victim-
perpetrator: aRRR=2.3, 95% CI: 1.5-3.5) when compared to non-exposed individuals. For girls, all
bullying roles were linked to excess risks of SA (victim: aRRR=2.9, 95% CI: 2.5-3.5; perpetrator:
aRRR=2.3, 95% CI: 1.5-3.6; victim-perpetrator: aRRR=3.7, 95% CI: 2.7-5.0).

Comparisons by sex

When comparing estimates for boys and girls, a significant interaction between bully roles and sex
was found for SA (p=0.0001). Thus, while the difference in aRRR between non-involved and
perpetrators was 1:1.0 in boys, girl perpetrators had a 2.4-fold higher risk of SA than non-involved
girls (difference in aRRR: 6.7/2.7) (Table 2). For all bully roles, risk estimates for SI and SA were

consistently higher among girls than boys.

Parental reports

Victimization agreement between children and parents was 81.8% agreement for boys and 82.6%
for girls. With regard to perpetration, the agreement between children and parents was 88.8% for
boys and 94.6% for girls. Agreement between children and parents regarding sons being victims of
bullying was associated with an aRRR for SI of 1.8 (95% CI: 1.6-2.1) versus disagreement where
the aRRR was 1.4 (95% CI: 1.2-1.6) (Table 3). Concordance regarding victimization in boys was
also linked to a higher risk of SA (aRRR= 4.9, 95% CI: 3.4-7.0) versus disagreement (aRRR=2.0,
95% CI: 1.4-2.8) relative to concordance regarding non-involvement. Agreement between

statements of boys and parents on the child being a perpetrator was associated with elevated risks of
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SA (aRRR=2.7, 95% CI: 1.6-4.8) and for those who disagreed (aRRR=1.5, 95% CI: 1.0-2.2)

compared with agreement on non-perpetrator status.

For girls, parent-daughter agreement regarding victimization was linked to a higher risk of SI
(aRRR=2.2, 95% CI: 1.9-2.5) versus disagreement (aRRR= 1.6 (95% CI: 1.5-1.8) when compared
to agreement regarding non-involvement. The corresponding estimates for SA were 4.5 (95% CI:
3.5-5.6) when there was agreement versus 2.6 (95% CI: 2.1-3.1) for disagreement. Parent-daughter
agreement on perpetration resulted in an aRRR of 4.4 (95% CI: 2.5-8.0) for SA versus 1.8 (95%

1.4-2.4) for non-agreement.

Sensitivity analyses

Excluding those who responded ‘I do not know’ to questions regarding suicidality (eTable 7).
Excluding those who responded ‘I do not know’ to questions regarding suicidality (eTable 7) or
those who had reported self-harm at DNBC-11C (eTable 8) did not alter the main findings (Figure 2
and eTable 6).Overall, lower estimates were obtained when adjusting for measures of childhood
mental wellbeing and risks of SI and SA in boys who were victims/perpetrators were no longer

statistically significant (eTable 9).

Discussion

Using longitudinal, weighted and population-based data, we found that adolescents who at age 11
years reported being victims of bullying had elevated risks of suicidality by age 18 years, after
accounting for potential confounders. A dose-response association was found for both SI and SA.
Being a perpetrator of bullying was a significant predictor of SA for girls. When parent and child
agreed, excess risks of SA were documented for boys and girls who were perpetrators versus non-
perpetrators. Seemingly, any form of involvement in bullying was associated with elevated risks of

suicidality.
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Despite variations in effect sizes, a consistent association between bullying victimization and
suicidality was observed. In our study, the adjusted relative risk ratios (aRRRs) for suicidal ideation
ranged from 1.5 to 2.3, and for suicide attempts from 2.1 to 5.7. These findings align with previous
research, where effect sizes for suicidal ideation have ranged from 1.57 to 2.83 (Winsper et al.,
Ahmad et al.) and for suicide attempts from 1.74 to 4.72 (Wen et al., Klomek et al.). Different effect
sizes might be explained by different cut-offs and exposure measures (e.g., physical, relational, or
verbal bullying). %?* Although a dose-response association for victimization has been suggested,’

this is, to our knowledge, the first prospective study to demonstrate this with respect to SA.

Being a victim of bullying may further exacerbate negative emotions, such as stress, in already
vulnerable individuals® and lead to suicidal behaviours. 2® We found, for instance, that children
who were victims of bullying were more likely to report elevated levels of stress (see eTables 5a
and 5b). The existing evidence regarding perpetrators of bullying and suicidality has been
meagre.®!? Although being a perpetrator was only associated with SI and SA in girls, parent-child
concordance regarding perpetrators suggested that boy perpetrators may also be at elevated risk of
SA. Perpetrators of bullying are often exposed to familial adversities and have an elevated risk of
mental disorders.?” Individuals who are both victims and perpetrators have been characterized as
impulsive, hyperactive, aggressive, and having problems socializing with other children.?
According to classmates, victim-perpetrators may be more often rejected.?® Thus, both social

exclusion and poor mental health may contribute to the elevated risk of suicidality of this group.

Girls with both roles, i.e., victim and perpetrator, have been suggested to have higher risks than
those who are victims only.” In our large sample, we found that risks of suicidality for girls who
were both victims and perpetrators showed a tendency to be higher than those of victims only, albeit
not significantly. Boy victims seemed to have higher risks than those with both roles.?® Our

findings, including the comparative analyses of boys and girls, support the perception that risks of
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suicidality in relation to bully roles vary between boys and girls. For instance, SA risks of girl
perpetrators were higher than those of their boy counterparts. This is supported by qualitative
findings suggesting that gender-stereotypical perceptions among girls and boys are pronounced
when it comes to bullying. !* The qualitative study found that, girls are more open to talking about
their experience of bullying victimization than boys; however, they also have a harder time getting
over these experiences. On the other hand, boys might be less keen to talk about victimization due
to concerns that it would make them appear weak'®. Such gender differences may stem from a
desire to belong and fit with the norm, which may be expressed differently between the two sexes

and may have different effects on mental health of the individuals involved.?
Implications

A recent meta-analysis of 69 randomized trials found that school-based anti-bullying programs
consistently reduced bullying perpetration and victimization among school-aged youth.*® Further an
evaluations of the Olweus Bullying Prevention Program indicate a reduction in both bullying
victimization and perpetration as well as a slight reduction in suicidality.!'*! Bullying behavior*?
and suicidal behaviour'# have been found to display different patterns based on sex.” Further,

findings from intervention studies of anti-bullying effects suggest that effects of interventions may

vary by sex. 3

Given the strong association between parent-child agreement on bullying and suicidality and the
fact that many parents are unaware of bullying®*, it is possible that such concordance was indicative
of more extreme cases of bullying. However, discordant reports were also linked to excess risks of
ST and SA. Low levels of parent-child communication, as reported by children, have been linked to
increased victimization and subsequent risk of suicidality®>. Conversely, higher parent-child

communication reduces this risk more effectively than parent-teacher communication about the
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child’s well-being. *® While the study was based on a socioeconomically diverse sample, it did not
adjust for socioeconomic status, unlike our study, which accounted for key sociodemographic
factors in the analysis. This underscores the crucial role parents may play in preventing bullying,

whether their child is a victim or a perpetrator.

Strengths and limitations

This study has several strengths, including a large sample size that allowed us to stratify analyses by
sex and assess associations within sub-groups. Collecting answers from both children and parents
helped minimise bias; e.g., having parental reports perhaps increases the confidence in the findings
as some children with mental health problems may have been more likely to misjudge their
relations with peers as involving bullying due to their own poor mental health.’” Relying on two
data sources for SAs also strengthened the validity of our findings. By combining data on self-
reported and hospital records of SA, we ensured a higher validity. The ability to link our sample to
Danish registers, which are highly complete however may be vulnerable to residual confounding,
also allowed us to control for potential confounders, such as sociodemographic information and

psychiatric diagnoses, as well as applying inverse probability weighting procedures.

Limitations include the fact that our measures of bullying were rather general. Also, we could not
have examined a specific bullying behaviours, such as cyber-bullying which has been associated
with suicidal behaviours ¥, but information on these was not available Bullying involvement was
assessed using single items developed for this study, rather than validated multi-item scales, which
may not fully capture developmental trajectories. Although a definition was provided, single-item
measures may increase misclassification. Similarly, parental reports were based on single SDQ
items not validated for this specific purpose. Another limitation is that we did not include child
well-being and psychiatric diagnoses in the main models, as these were measured alongside

bullying exposure and may act as mediators rather than confounders. Including them could lead to
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over-adjustment; however, sensitivity analyses adjusting for these still showed significant but
attenuated associations. As noted by Cosma et al. (2022), gender inequality shapes bullying patterns
across countries, and within the relatively gender-equal Nordic context, this may help explain the
comparatively smaller but still observable sex differences reported in Denmark.*? Furthermore,
gendered norms around aggression and stigma related to bullying perpetration may influence both
child and parent reports. This may introduce bias in reporting in the measurement of bullying
involvement. Furthermore, the prospective design ensures that bullying involvement was assessed
prior to outcome measurement, we cannot entirely rule out that some participants may have
experienced SI or SA prior to age 11 as children were not asked about suicidality at the DNBC-11.
However, suicidality before age 11 years is relatively uncommon.'® Additionally, while registry-
based identification of suicide attempts provides objective outcome data, non-fatal attempts may be
underreported in national registers. As both bullying exposure and suicidality were primarily
assessed via self-report and by single items, there is a risk of shared method variance, which may
inflate associations due to common reporting biases. Although we adjusted for relevant covariates,
information on parent-child relationship, social support and also factors known to increase risk of
victimization would have been preferred but were not available.> Further, stratified analyses
exploring other factors often associated with being bullied, such as ethnicity and gender identity,
would also have been preferred, as these have been noted as important risk factors in this
association and should be considered in future investigations.*’ Additionally, measurement of social
connectedness during childhood as well as measures for smoking and drinking, may not be fully
representable for peer environment during adolescence, and future studies may benefit from
repeated assessments across developmental stages. Some subgroup analyses, such as for boy
perpetrators, had small samples, limiting statistical power and precision. In the child parent

agreement analyses, there was insufficient power to examine perpetration and victim-perpetration
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separately, however, future studies may consider addressing this. Finally, despite adjustment for a
wide range of sociodemographic and psychosocial covariates, we cannot exclude the possibility of

residual confounding influencing the observed associations.

Conclusion

Being a victim or a perpetrator of bullying when age 11years old was associated with higher risk of
adolescent SI and SA. Associations seem to vary by sex in perpetrators. Risks of SI and SA were
highest among boy and girl who were victims of bullying and those who were both victims and
perpetrators. Girl perpetrators also had an excess risk of SA. Dose response associations were
observed for victimization and suicidality. Parental perceptions of children’s bullying involvement
supported the findings from the child self-reports. The differences between the two sexes in the

nature and impacts of bullying suggests that sex-specific interventions may be indicated.
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Table 1: Danish National Birth Cohort study population before and after weighting against the
reference group of the Danish background population liveborn in the same calendar period (both sexes).

DNBC population Backgm}md Weighted ]?NBC
population population

Characteristics at age 11 N (%)* N (%)* %
Total 28,997 (100.0) 449,288 (100.0) 100.0
Mother's birth age

<26 years 3,286 (11.3) 91,702 (20.4) 17.7
26 to 30 years 9,862 (34.0) 175,562 (39.1) 31.2

30 to 34 years 11,206 (38.6) 115,656 (25.7) 35.6

>35 years 4,643 (16.0) 66,210 (14.7) 15.6

Missing 0(0.0) 158 (0.0) 0
Parity of mother

1 child 13,736 (47.4) 189,332 (42.1) 43

2 children 9,904 (34.2) 162,651 (36.2) 37

>3 children 5,348 (18.4) 97,251 (21.7) 19.9

Missing 9 (0.0) 54 (0.0) 0.1
Family Structure

Living with both parents 22,816 (78.7) 292,640 (65.1) 67.5
Not living with (both) parents 6,156 (21.2) 143,135 (31.9) 32.3

Missing 25(0.1) 13,513 (3) 0.2
Parent's highest educational level

Elementary school 450 (1.6) 37,527 (8.6) 4.9

Vocational education 6,838 (23.6) 155,343 (34.6) 36

Highschool education 1,496 (5.2) 30,152 (6.7) 6.8

Bachelor's degree or higher 20,185 (69.6) 214,714 (47.8) 52.2
Missing 28 (0.1) 11,552 (2.6) 0.2
Parent’s occupation

Working/studying 26,124 (90.1) 337,643 (75.2) 79

Not working 2,864 (9.9) 106,405 (23.7) 20.9

Missing 9 (0) 5,240 (1.2) 0.1
Parent’s income level

1st quartile (lowest) 2,901 (10) 110,681 (24.6) 21.8

2nd quartile 6324 (21.8) 111,034 (24.7) 25.9

3rd quartile 8989 (31) 111,130 (24.7) 25.9

4th quartile (highest) 10,774 (37.2) 111,217 (24.8) 26.3

Missing 9(0.0) 5,226 (1.2) 0.1
Sex of child

Boy 11,705 (40.4) 230,419 (51.3) 49.3

Girl 17,292 (59.6) 218,869 (48.7) 50.7
Child’s psychiatric diagnosis

No 28,317 (97.7) 431,371 (96.0) 96.3

Yes 680 (2.3) 17,917 (4.0) 3.7
Parent's psychiatric diagnosis

No 26,523 (91.5) 383,312 (85.3) 86.6

Yes 2,465 (8.5) 65,913 (14.7) 133

Missing 9(0.0) 63 (0.0) 0

2Absolute numbers represents unweighted

figures.
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Table 2: Relative risk ratio of lifetime suicidal ideation and suicide attempt from at age 18 years by bully role and sex based on self-reports at age 11.

Non-involved and boy
Non-involved and girl
Perpetrator only and boy
Perpetrator only and girl
Victim only and boy

Victim only and girl
Victim-perpetrators and boy

Victim-perpetrators and girl

Unadjusted® Adjusted®®
N Cases SI SA SI SA
SI/SA RRR (95% CI) RRR (95% CI) RRR (95% CI) RRR (95% CI)
8439 2063/93 1 1 1 1
13424 4312/343 1.5 (1.5-1.6) 2.8(2.3-3.5) 1.6 (1.5-1.7) 2.7 (2.2-3.4)
537 143/7 1.1 (0.9-1.3) 1.4 (0.8-2.6) 1.1 (0.9-1.3) 1.0 (0.6-1.9)
278 95/16 1.9 (1.4-2.4) 9.0 (5.7-14.4) 1.8 (1.42.3) 6.7 (4.2-10.8)
2012 709/58 1.7 (1.5-1.9) 3.2(2.5-4.3) 1.6 (1.4-1.8) 2.7 (2.0-3.6)
3075 1322/203 2.6 (2.4-2.9) 102(8.1-127)  2.5(23-2.8) 8.1(6.5-10.2)
717 230/20 15(1.3-1.7) 32(2.2-4.6) 1.4 (1.2-1.6) 22(15-3.2)
515 238/45 3.3(2.7-4.0) 15.9(11.3-22.2) 3.1(2.6-3.7) 10.6 (7.5-15.0)

2All models represent weighted estimates
Adjusted for parent's income level, family structure, parent's highest educational level, parent's psychiatric diagnosis, parent’s occupation, child’s drinking,

child’s smoking, and frequency of visiting friends.

Abbreviations: SI= suicidal ideations; SA= Suicide attempt; RRR= Relative risk ratio; 95% CI= 95% confidence intervals

22



Table 3: Relative risk ratios of suicidal ideation and suicide attempt reported at age 18 years according to parent and child
agreement on bullying involvement from 11-year follow-up

Unadjusted Model? Adjusted Model*®
N Cases SI SA SI SA
SI/SA RRR (95% CI) RRR (95% CI) RRR (95% CI) RRR (95% CI)
Boys
Victim status, according to parent and child
No (agreeing) 7793 1859/77 1 1 1 1
Conflicting (disagreeing) 1963 638/39 1.4 (1.3-1.6) 2.2(1.5-3.2) 1.4 (1.2-1.6) 2.0(1.4-2.9)
Yes (agreeing) 985 369/44 2.0(1.8-2.3) 6.4 (4.6-9.0) 1.8 (1.6-2.1) 4.9 (3.4-7.0)
Perpetrator status, according to parent and child
No (agreeing) 9359  2458/124 1 1 1 1
Conflicting (disagreeing) 1209 359/26 1.2 (1.0-1.4) 1.8 (1.3-2.7) 1.1 (1.0-1.3) 1.5 (1.0-2.2)
Yes (agreeing) 173 49/10 1.2 (0.9-1.5) 4.7 (2.8-8.0) 1.0 (0.7-1.3) 2.7 (1.6-4.8)
Girls

Victim status, according to parent and child
No (agreeing) 11661 3635/275 1 1 1 1
Conflicting (disagreeing) 2684 706/87 1.7 (1.6-1.9) 3.1(2.6-3.7) 1.6 (1.5-1.8) 2.6 (2.1-3.1)
Yes (agreeing) 1051 515/94 24 (2.1-2.7) 5.8(4.7-7.3) 2.2 (1.9-2.5) 4.5 (3.5-5.6)
Perpetrator status, according to parent and
child
No (agreeing) 14511 4886/458 1 1 1 1
Conflicting (disagreeing) 825 349/53 1.5 (1.3-1.8) 2.4 (1.8-3.1) 1.4 (1.2-1.6) 1.8 (1.4-2.4)
Yes (agreeing) 60 26/9 1.7 (1.1-2.7) 8.4 (4.8-14.5) 1.5(0.9-2.4) 4.4 (2.4-8.0)

2All models represent weighted estimates
Adjusted for parent's income level, family structure, parent's highest educational level, parent's psychiatric diagnosis,
parent’s occupation, child’s drinking, child’s smoking, and frequency of visiting friends.

Abbreviations: SI= suicidal ideations; SA= Suicide attempt; RRR= Relative risk ratio; 95% CI= 95% confidence intervals
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Figure 1: Flowchart of the study population participating in 11- and 18-year follow-ups in the
DNBC cohort
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Figure 2: Adjusted relative risk ratios (aRRR)* of suicide ideation and suicide attempt at age 18 years
according to victimization, perpetration, and bully roles from 11-year follow-up for boys and girls,
respectively.
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