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AbstrACt
Objective To examine the correlations between 
impulsivity and aggressive behaviours among Chinese 
adolescents.
Design A school- based cross- sectional study.
setting Three primary middle schools located in less 
developed communities of Shanghai.
Participants 1524 adolescents aged 11–16 years.
Measures The impulsivity was measured by Barratt 
Impulsivity Scale, and the aggressive behaviours 
were determined by self- reports. Data were collected 
through computer- assisted self- interview using tablets. 
Multivariate Firth logistic regression model was conducted 
to examine correlations between total, attentional, motor, 
and non- planning impulsivity and aggressive behaviours, 
respectively.
results Totally, 7.48% of participants reported 
aggressive behaviours toward others during the past 6 
months. The proportion of aggressors among boys and 
girls was 10.60% and 4.18%, respectively. Results of the 
multivariate regression suggested the risk of aggressive 
behaviours was significantly increased among those 
with the highest tertile of total impulsivity (adjusted 
OR (aOR)boys=3.14, 95% CI: 1.48 to 6.65; aORgirls=3.74, 
95% CI: 1.10 to 12.76) and motor impulsivity 
(aORboys=2.91, 95% CI: 1.46 to 5.82; aORgirls=3.57, 95% CI: 
1.25 to 10.20.), comparing with those with the lowest 
tertile, for boys and girls, respectively. Besides, younger 
age, lower social cohesion and being bullied within 6 
months were associated with a higher risk of aggressive 
behaviours among girls. Less family caring and being 
bullied within 6 months were associated with the risk 
among boys.
Conclusions The present study indicates a positive 
association between impulsivity and aggressive 
behaviours, with a more salient correlation between motor 
impulsivity subtrait and aggressive behaviour among both 
boys and girls. Furthermore, adolescents’ aggressive 
behaviours were affected by multiple factors from 
individuals, family, peers and community. Comprehensive 
intervention strategies such as controlling the aggressor’s 
impulsivity, helping them better channel their anger, 
creating a better family, school and neighbourhood 

environment, and providing support and services for 
victims of violence are needed.

IntrODuCtIOn
Aggression is a complex concept. It has 
traditionally been classified into two distinct 
subtypes, impulsive (also known as reactive 
or hostile) or premeditated (also known as 
proactive or instrumental). The former is 
characterised by uncontrolled and exagger-
ated responses to the stimuli, while the latter 
is defined as planned or conscious aggressive 
acts, not spontaneous or related to an agitated 
state.1 Though the division is not without 
meaningfulness to guide the prevention 
and intervention due to the potential harm 
it could cause, there were some criticisms of 
the dichotomous method of characterising 
aggressive behaviour as the distinction of the 
two is not that clear and it is the harm that 
should be concerned regardless the typology 
of the actions.2

Previous studies have indicated that aggres-
sive behaviour was associated with a range 
of adverse outcomes in adolescence, such as 
the increased risk of depressive symptoms, 

strengths and limitations of this study

 ► The study used a reliable and validated scale to ac-
cess impulsivity among the participants.

 ► The findings warrant further exploration of the im-
pulsiveness subscales to the understanding of ag-
gressive behaviours critically.

 ► The simplified measurement of aggressive be-
haviour prevents the further distinction of impulsive 
aggressive behaviour from premeditated aggressive 
behaviour. Further studies are needed to explore 
how different facets of impulsivity play the role dif-
ferently in these two forms.
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delinquency, internet addiction and suicide attempts.3–6 
In the school setting, aggressive behaviour was related to 
low academic performance scores and higher peer rejec-
tion.3 7 At the family level, significant relationships were 
observed between aggressive behaviour on the one hand 
and family conflict and low family cohesion on the other.3 
More importantly, if aggressive behaviours become prev-
alent during this developmental stage, they can be esca-
lated and persist.8 Evidence from longitudinal research 
has demonstrated that adolescents with higher aggression 
levels are at greater risk of criminal activity and violence, 
peer victimisation, rule- breaking behaviours, internal-
ising symptoms, and narcissistic and borderline person-
ality features in the future.9 10 Furthermore, adolescents 
with higher aggressiveness tend to have difficulties in 
controlling waves of anger in adulthood and have consis-
tently poorer outcomes across life success domains.11 12 
Also, research has shown that high levels of aggression 
may result in high social costs because a range of services 
and resources are needed for delinquency, incarceration 
and unemployment.5 9

As a personality trait with a strong biological founda-
tion, impulsivity was defined as a quick and unplanned 
response for internal or external stimuli regardless of the 
negative consequences for an individual or others.13 The 
definition of impulsivity does have overlaps with aggres-
siveness. It is also one of the main precursors of a set of 
antisocial behaviours and the basis for several pathological 
disorders such as attention- deficit/hyperactive disorder, 
borderline personality disorder and antisocial personality 
disorder.14–16 A great number of studies in western coun-
tries have demonstrated a positive association between 
impulsivity and aggression,7 17–19 both concurrently and 
longitudinally. However, such correlations were majorly 
explored among the forensic population or clinical 
sample, or taking the impulsivity as a whole (using the 
total impulsive score in the analysis)) instead of consid-
ering it as a multifacet construct.

Among adolescents, studies showed that impulsivity 
might not be a direct risk for aggression. Youth often 
cannot adequately manage their emotions when facing 
difficulties, leading them to behave in aggressive ways.20 
Existing research also argues that behaviours resulting 
from motor impulsiveness are by nature unplanned or 
reactive.21 In contrast, behaviours resulting from atten-
tional (cognitive) impulsiveness are more likely to be 
planned or proactive. The latter should be taken more 
attention and in consideration of targeted intervention or 
treatment.14 Other research showed that impulsivity was 
present in any type of aggressive act and did not distin-
guish between acts of premeditated or impulsive aggres-
sion.16 22 23 Given the mixed results and their relevance to 
both healthy and harmful facets of the behaviours, the 
role of impulsivity still attracts a lot of attention. The ques-
tion of whether a person is capable of modulating their 
cognition and behaviour to fit the demands of a given 
environment is imperative,14 which makes understanding 
the role of impulsiveness in the forming of aggression 

among healthy/ordinary population, especially among 
young adolescents who are at the critical developing stage 
urgent.

The present study is guided by Bronfenbrenner’s 
bioecological model and Blum et al’s conceptual frame-
work for research targeting early adolescence,24 including 
family, school and neighborhood factors in the process 
of shaping youth’s aggressive behaviour despite indi-
vidual biological characteristics and personal traits.25 At 
the family level, family structure and parental connect-
edness would help buffer the anger. While in school, 
peer interactions exert significant influences on the 
conducting of aggressive behaviour.25 26 Neighbourhood 
environment is another important but always neglected 
factor for shaping aggressive behaviour as it provides the 
scenario for multiple health risk behaviours.27 For adoles-
cence, specifically, it is a critical period for curtailing 
aggressive behaviours as both impulsivity and sensation 
seeking (both relate to risk- taking behaviours) are at 
their peak during this developmental window according 
to the Dual System Model.21 The changes, stresses and 
disparities could arouse anger easily.8 According to Blum 
et al’s framework,24 adolescence is also a dynamic develop-
mental period of learning and adaptation, which creates 
both vulnerabilities and unique opportunities for early 
intervention and prevention. Thus, the identification of 
risk factors is critical to the understanding of aggressive 
behaviours among adolescents.

There are also culturally bounded limits on acceptable 
levels of aggression or violent behaviours. Aggressive 
behaviours over the boundaries of acceptable levels are 
often considered harmful.28 Such cultural differences 
were noted by researchers both in the level of aggres-
sion and their correlations, reflected through the social 
environment and individual differences, including 
personality and cognition.23 In China, research on 
adolescents’ impulsiveness was mainly focused on its 
impacts on internet addiction and self- injury or suicidal 
behaviour,29–31 while research on the association between 
impulsivity and aggressive behaviours was scant. We used 
the wave 2 cross- sectional data from the Global Early 
Adolescent Study (GEAS) in Shanghai to examine the 
correlations of impulsivity and aggressive behaviours 
with the consideration of covariates in the individual, 
family, school and neighbourhood level according to the 
bioecological model. GEAS is a multinational longitu-
dinal study that focused on early adolescents in disad-
vantaged urban environments with a gender lens. For 
the present study, we hypothesised that (1) impulsivity 
would be positively correlated with young adolescents’ 
aggressive behaviour, while the correlation would be 
strong among motor or non- planning impulsiveness and 
aggression; (2) ecological factors like family interactions, 
peer interactions and community environment would 
be influential in the forming of adolescents’ aggressive 
behaviours.
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MethODs
study design and participants
Data for this study were drawn from wave 2 of the GEAS 
investigation. A stratified cluster sampling procedure 
was adopted for the selection of participants in GEAS 
Shanghai site. Three primary public middle schools in 
two less developed subdistricts of the Jing’an district in 
Shanghai were selected, and the fieldwork was imple-
mented with the coordination of key informants from the 
local teacher’s organisation. All eligible students in grades 
7–9 (the baseline investigation of GEAS was conducted in 
grades 6–8) were invited to participate in the study after 
obtaining their assent and the consent of their parents or 
guardians.

A total of 1611 adolescents participated in the wave 
2 investigation. Of them, 87 (5.40%) were excluded 
because of missing information on impulsivity (16) or 
aggressive behaviours (71), respectively. Finally, 1524 
eligible students were included in the data analysis.

Procedure
Data were collected through tablets using the computer- 
assisted self- interview method during November and 
December in 2018. The students were organised by their 
teachers in the class units to fill in the electronic question-
naire independently during the lunch break or psycho-
logical class. In each class, one to two trained investigators 
were present in case the participants need assistance with 
using the tablet. Communication or discussion among 
participants during the process was dissuaded, while ques-
tions regarding the survey could be raised to the avail-
able investigators. The questionnaire took approximately 
25–40 min to finish. The tablets were returned after the 
process and checked by the investigators to ensure that 
all necessary questions were answered before submission. 
Each student was compensated for their participation 
with a small gift valued at ¥20–¥30 after the process.

Measures
Aggressive behaviour
Aggressive behaviour was assessed by two items: (1) 
During the past 6 months, have you bullied or threatened 
another boy or girl for any reason?; (2) During the past 
6 months, have you slapped, hit, or otherwise physically 
hurt another boy or girl in any way that they did not want? 
Each item comprised six options: (1) no; (2) yes, both for 
girls and boys; (3) yes, for boys; (4) yes, for girls; (5) don’t 
know; (6) refuse to answer. Options 5 and 6 were treated 
as missing values in data analysis. A student was classified 
into an aggressor if both or one of the two behaviours 
listed above exists.

Impulsivity
Impulsivity was measured by Barratt Impulsivity Scale 
(BIS-11), a valid and reliable instrument developed by 
Barratt in 1959 and revised by Patton et al in 1995.32 The 
scale composed of 30 items and is grouped into three 
subscales: attentional impulsivity (AI, 8 items) describes 

the tendency to inattention or to make a quick decision; 
motor impulsivity (MI, 11 items) is about the propensity 
to act solely on the spur of the moment despite the conse-
quences; non- planning impulsivity (NPI, 11 items) indi-
cates the lack of a plan for daily or long- term actions.32 
The items were rated by a 4- point Likert- type option 
from 1 (rarely/never) to 4 (almost always/always). After 
reversely coding the negatively worded items, we calcu-
lated the mean scores of the scales. Higher scores indi-
cated greater impulsiveness. Because of the absence of 
generalised cut- off values among youth across research, 
and the interest of us to see the changes of aggressive 
behaviours with increased levels of impulsivity, we split 
the continuous mean scores into tertiles in the multi-
variate regression model (the mean BIS scores of total 
and subscale for each tertile among boys and girls were 
exhibited in the online supplemental table 1). The model 
compared the highest and middle with the lowest tertiles. 
Previous studies demonstrated the reliability and validity 
of BIS-11 when used in Chinese children and adolescents, 
and the polychoric ordinal α values in the present study 
were 0.62 for AI, 0.81 for NPI and 0.74 for MI, and 0.89 
for the total BIS.

Covariates
Covariates include adolescents’ age, binary indicators of 
gender at the individual level, binary indicators of family 
structure (only child vs other), perceived care from the 
primary caregiver that reflects family caring at the family 
level, number of close friends, experiences of being 
bullied within 6 months at the school level, as well as 
perceived support from the neighbourhood.

Data analysis
The data analysis began with describing and comparing 
aggressive behaviour, impulsivity, and covariates between 
boys and girls. Second, the differences of the mean scores 
of BIS-11 and its subscales between aggressors and non- 
aggressors were compared using either t- test or Wilcoxon 
test. Third, due to the lower prevalence of aggressors in 
the present study, the multivariate Firth logistic regres-
sion model33 was conducted to assess the association 
between impulsivity and aggressive behaviour among the 
total sample, as well as boys’ and girls’, respectively. Four 
models were explored for each group using total BIS-11 
mean score and the mean score of each subscale (AI, MI 
and NPI, respectively). In each model, the demographic 
characteristics, as well as personal and bioecological 
factors listed above, were controlled. Before modelling, 
we first examined the cluster effects on the level of school 
(level 3) and class (level 2) through multilevel zero 
models to determine if the hierarchical structure statisti-
cally exists in our data given the cluster obtained by cluster 
sampling. We found, however, the effects were statistically 
insignificant both for boys or girls, and thus the general 
logistic regression model was chosen for data analysis. 
The statistical analyses were conducted by Stata SE V.15. 
The level of significance was set α=0.05 at two- tailed.
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Table 1 Description of demographic variables, aggressive behaviours, impulsivity and covariates

Variables
Total
(N=1524)

Boys
(n=783)

Girls
(n=741)

Aggressors (%) 7.48 10.60 4.18*

Only child (%) 78.74 80.20 77.19

Bullied within 6 months (%) 35.24 39.59 30.23*

No of close friends (%)

  0–3 36.35 31.03 41.97*

  4–6 30.71 31.16 20.23

  ≥7 32.94 37.08 27.80

Neighbours caring for each other (%)

  Never or seldom 19.95 20.82 19.03

  Sometimes 34.58 33.46 35.76

  Always 39.57 39.46 39.68

Perceived care from the primary caregiver (%)

  Lower 48.56 49.04 48.04

  Higher 49.51 48.28 50.20

  Age (mean±SD) 13.32 (0.96) 13.35 (0.98) 13.28 (0.94)

  Total impulsivity (mean±SD) 2.04 (0.34) 2.05 (0.34) 2.04 (0.33)

  Attentional impulsivity (mean±SD) 2.00 (0.39) 2.04 (0.41) 1.96 (0.37)†

  Motor impulsivity (mean±SD) 2.01 (0.42) 2.01 (0.43) 2.00 (0.42)

  Non- planning impulsivity (mean±SD) 2.11 (0.47) 2.08 (0.47) 2.15 (0.46)‡

Percentages may not add to 100% due to missing data.
*P<0.05, Χ2 test.
†P<0.05, Wilcoxon test.
‡P<0.05, two- sample t- test.

Patient and public involvement
Young adolescents were invited to test the face validity 
of the questionnaire in the designing stage. During the 
survey, all participants were provided with an informa-
tion sheet about psychosocial resources available to them 
and an option within the study to indicate interest in 
supported referrals to services. Adolescents will be invited 
to join the interpretations of the findings and dissemina-
tion stages of the research as well.

results
sample characteristics
The eligible participants in this study were aged 11–16 
years old, with a mean age of 13.32±0.96. Boys included 
in the analysis were slightly more than girls (51.38% vs 
48.62%). Table 1 exhibits the variables used in this study 
by gender. Compared with boys, girls reported fewer 
experiences of being bullied within 6 months and fewer 
close friends. Boys scored higher on AI and lower on NPI. 
Additionally, gender differences in the proportion of only 
child, family caring, social cohesion, total impulsivity and 
MI are statistically insignificant (p>0.05), while the preva-
lence of aggressive behaviours is higher among boys than 
among girls (p<0.05).

score of impulsivity between aggressors and non-aggressors
Table 2 shows the comparison of impulsivity between 
aggressors and non- aggressors by gender. The mean 
scores of BIS-11 in aggressors were 2.27 and 2.32 among 
boys and girls, respectively, significantly higher than their 
counterparts (p<0.001). Moreover, the scores of AI, MI 
and NPI in aggressors were significantly higher than non- 
aggressors for both boys and girls (p<0.001).

Factors associated with aggressive behaviour
For the total sample, the multivariate logistic regression 
model results indicated the risk of aggressive behaviours 
was significantly increased among those with the highest 
tertile of total impulsivity, AI, MI and NPI compared 
with those among the lowest tertile (table 3). However, 
a statistically significant difference was not found among 
the middle tertile group and the lowest tertile group. 
Tables 4 and 5 exhibit the results of gender- stratified 
data analysis for boys and girls, respectively. Similarly, 
for total impulsivity and MI (model 1 and model 3), the 
risk of conducting aggressive behaviours significantly 
increased in the highest tertile group compared with 
those in the lowest tertile group. However, for AI and NPI 
(model 2 and model 4), the risk of conducting aggressive 
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Table 2 The score (mean±SD) of impulsivity, grouped by gender and aggressive behaviour

Boys Girls

Aggressors Non- aggressors P value Aggressors Non- aggressors P value

Total impulsivity 2.27 (0.36) 2.02 (0.33) <0.001* 2.32 (0.40) 2.03 (0.33) <0.001†

  AI 2.27 (0.45) 2.02 (0.39) <0.001* 2.20 (0.46) 1.95 (0.36) 0.002†

  MI 2.28 (0.51) 1.98 (0.41) <0.001† 2.33 (0.52) 1.99 (0.40) <0.001†

  NPI 2.26 (0.44) 2.06 (0.46) <0.001* 2.41 (0.52) 2.14 (0.46) 0.001*

*Two- sample t- test.
†Wilcoxon test.
AI, attentional impulsivity; MI, motor impulsivity; NPI, non- planning impulsivity.

Table 3 Factors associated with aggressive behaviours among all samples: results of a multivariate binary Firth logistic 
regression model

Variables

Model 1 Model 2 Model 3 Model 4

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

Age (years)

  11–13 Reference Reference Reference Reference

  14–16 0.54 (0.34 to 0.88) 0.54 (0.33 to 0.87) 0.51 (0.31 to 0.83) 0.54 (0.34 to 0.88)

Gender

  Boys Reference Reference Reference Reference

  Girls 0.43 (0.27 to 0.70) 0.48 (0.29 to 0.77) 0.45 (0.28 to 0.73) 0.43 (0.27 to 0.70)

No of close friends

  0–3 Reference Reference Reference Reference

  4–6 1.09 (0.62 to 1.90) 1.08 (0.62 to 1.90) 1.10 (0.63 to 1.94) 1.12 (0.64 to 1.95)

  ≥7 1.56 (0.90 to 2.68) 1.42 (0.83 to 2.44) 1.46 (0.85 to 2.52) 1.57 (0.91 to 2.71)

Perceived care from the primary caregiver

  Lower Reference Reference Reference Reference

  Higher 0.58 (0.35 to 0.94) 0.57 (0.35 to 0.93) 0.58 (0.35 to 0.95) 0.56 (0.35 to 0.92)

Only child

  Yes Reference Reference Reference Reference

  No 1.62 (0.99 to 2.68) 1.62 (0.98 to 2.65) 1.66 (1.01 to 2.75) 1.56 (0.95 to 2.57)

Neighbours caring for each other

  Never or seldom Reference Reference Reference Reference

  Sometimes 0.65 (0.38 to 1.11) 0.69 (0.41 to 1.18) 0.66 (0.39 to 1.12) 0.66 (0.39 to 1.12)

  Always 0.46 (0.25 to 0.83) 0.45 (0.25 to 0.82) 0.43 (0.23 to 0.78) 0.45 (0.25 to 0.82)

Being bullied within 6 months

  No Reference Reference Reference Reference

  Yes 7.83 (4.44 to 13.80) 8.23 (4.67 to 14.50) 8.15 (4.62 to 14.39) 8.46 (4.81 to 14.88)

Impulsivity

  Lowest tertile Reference Reference Reference Reference

  Middle tertile 2.02 (0.99 to 4.11) 1.04 (0.55 to 1.99) 1.26 (0.67 to 2.37) 1.29 (0.68 to 2.45)

  Highest tertile 3.23 (1.70 to 6.16) 1.99 (1.12 to 3.54) 3.07 (1.72 to 5.50) 2.04 (1.11 to 3.72)

The impulsivity in the models 1, 2, 3 and 4 refers to the total, attentional, motor and non- planning impulsivity, respectively.

behaviours in the highest or middle tertile group was not 
statistically increased versus the lowest tertile group.

The results suggested that female adolescents were less 
likely to be an aggressor (table 3). For boys, those who 

reported a higher level of family caring were less likely to 
be an aggressor (table 4), whereas such an effect was not 
significant among girls. On the contrary, older age and 
higher social cohesion were associated with a lower risk of 
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Table 4 Factors associated with aggressive behaviours among boys: results of a multivariate binary Firth logistic regression 
model

Variables

Model 1 Model 2 Model 3 Model 4

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

Age (years)

  11–13 Reference Reference Reference Reference

  14–16 0.69 (0.39 to 1.20) 0.67 (0.38 to 1.16) 0.65 (0.37 to 1.13) 0.70 (0.40 to 1.21)

No of close friends

  0–3 Reference Reference Reference Reference

  4–6 1.25 (0.64 to 2.46) 1.19 (0.60 to 2.33) 1.25 (0.63 to 2.46) 1.26 (0.64 to 2.46)

  ≥7 1.68 (0.86 to 3.27) 1.48 (0.77 to 2.87) 1.54 (0.79 to 3.01) 1.65 (0.84 to 3.21)

Perceived care from the primary caregiver

  Lower Reference Reference Reference Reference

  Higher 0.49 (0.27 to 0.88) 0.47 (0.26 to 0.84) 0.49 (0.27 to 0.89) 0.48 (0.27 to 0.87)

Only child

  Yes Reference Reference Reference Reference

  No 1.35 (0.72 to 2.53) 1.40 (0.75 to 2.62) 1.35 (0.72 to 2.54) 1.30 (0.69 to 2.43)

Neighbours caring for each other

  Never or seldom Reference Reference Reference Reference

  Sometimes 0.81 (0.42 to 1.55) 0.87 (0.46 to 1.67) 0.85 (0.44 to 1.64) 0.82 (0.43 to 1.56)

  Always 0.59 (0.28 to 1.21) 0.58 (0.28 to 1.20) 0.55 (0.27 to 1.13) 0.55 (0.27 to 1.13)

Being bullied within 6 months

  No Reference Reference Reference Reference

  Yes 6.93 (3.56 to 13.50) 7.20 (3.70 to 13.99) 7.17 (3.67 to 14.01) 7.49 (3.86 to 14.53)

Impulsivity

  Lowest tertile Reference Reference Reference Reference

  Middle tertile 1.86 (0.82 to 4.22) 0.84 (0.38 to 1.88) 1.20 (0.57 to 2.54) 1.41 (0.68 to 2.91)

  Highest tertile 3.14 (1.48 to 6.65) 1.96 (0.99 to 3.89) 2.91 (1.46 to 5.82) 1.82 (0.89 to 3.72)

The impulsivity in models 1, 2, 3 and 4 refers to the total, attentional, motor and non- planning impulsivity, respectively.

aggressive behaviours among girls (table 5), while these 
effects were not significant among boys. Being bullied 
within 6 months may significantly increase the risk of 
aggressive behaviours for both boys and girls. However, 
the number of close friends and family structure (only 
child) showed no significant associations with aggressive 
behaviours in this study (tables 4 and 5).

DIsCussIOn
The present study sought to add to our knowledge about 
the relationship between impulsivity and aggression 
among adolescents by exploring this relationship in a 
sample of Chinese primary/middle- school students. Posi-
tive associations were found between the higher levels 
of total impulsivity and aggressive behaviours, demon-
strating the consistent relationship between impulsivity 
and aggression.7 8 34 35 The physiological mechanism 
of impulsivity was generally considered as an excitatory 
response produced by the nervous system; when stimu-
lated by internal or external factors, it may give rise to 

an intense emotional state within a short period. This 
emotion constitutes the basis for aggressive behaviour.13 
On the one hand, an individual with high MI can be 
more decisive and courageous on the spur of impulses 
in the face of unexpected opportunities or challenges 
and difficulties. On the other hand, if an individual lacks 
the cognitive resources necessary to manage impulses (of 
high AI), they can be driven by desire or anger to conduct 
aggressive behaviours, resulting in a range of adverse 
outcomes.36

Studies among forensic and clinical samples found 
high impulsiveness in both types of aggression, with no 
significant difference in total scores measured by BIS.1 22 
Studies in ordinary western people indicated that the non- 
planning subtrait of impulsivity was related to impulsive 
aggression.37 In our sample, however, the correlation 
of NPI and aggression is not clearly supported. In the 
multivariate model of our study, a higher level of MI was 
the only subtrait that significantly contributed to aggres-
sive behaviours among both boys and girls, suggesting 
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Table 5 Factors associated with aggressive behaviour among girls: results of a multivariate binary Firth logistic regression 
model

Variables

Model 1 Model 2 Model 3 Model 4

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

Age (years)

  11–13 Reference Reference Reference Reference

  14–16 0.33 (0.12 to 0.89) 0.34 (0.13 to 0.89) 0.32 (0.12 to 0.86) 0.34 (0.13 to 0.90)

No of close friends

  0–3 Reference Reference Reference Reference

  4–6 0.80 (0.29 to 2.18) 0.87 (0.32 to 2.34) 0.92 (0.34 to 2.50) 0.91 (0.33 to 2.48)

  ≥7 1.27 (0.50 to 3.23) 1.26 (0.50 to 3.17) 1.26 (0.49 to 3.24) 1.33 (0.52 to 3.40)

Perceived care from the primary caregiver

  Lower Reference Reference Reference Reference

  Higher 0.93 (0.39 to 2.21) 0.93 (0.38 to 2.26) 0.90 (0.38 to 2.13) 0.86 (0.37 to 2.03)

Only child

  Yes Reference Reference Reference Reference

  No 2.15 (0.94 to 4.92) 2.08 (0.91 to 4.77) 2.20 (0.94 to 5.15) 2.00 (0.87 to 4.58)

Neighbours caring for each other

  Never or seldom Reference Reference Reference Reference

  Sometimes 0.47 (0.19 to 1.17) 0.47 (0.19 to 1.16) 0.43 (0.17 to 1.09) 0.46 (0.19 to 1.16)

  Always 0.30 (0.10 to 0.86) 0.31 (0.11 to 0.88) 0.28 (0.10 to 0.81) 0.32 (0.11 to 0.92)

Being bullied within 6 months

  No Reference Reference Reference Reference

  Yes 9.65 (3.38 to 27.55) 10.24 (3.61 to 29.06) 10.08 (3.53 to 28.76) 10.09 (3.55 to 28.65)

Impulsivity

  Lowest tertile Reference Reference Reference Reference

  Middle tertile 2.67 (0.69 to 10.37) 1.64 (0.56 to 4.83) 1.38 (0.44 to 4.32) 1.15 (0.31 to 4.34)

  Highest tertile 3.74 (1.10 to 12.76) 2.13 (0.73 to 6.19) 3.57 (1.25 to 10.20) 2.75 (0.91 to 8.36)

The impulsivity in the models 1, 2, 3 and 4 refers to the total, attentional, motor and non- planning impulsivity, respectively.

that the aggressive behaviours among Chinese youth 
are conducted in adolescence majorly because of the 
act without thinking. Though the effects of attentional 
and non- planning impulsiveness were not statistically 
significant, there was a consistent trend in the multi-
variate model that the risk of conducting aggressive 
behaviours rose when the impulsive level increased. Our 
result indicated that it might be the critical window for 
early intervention during the adolescence period before 
the subtrait and related cognitive deficit triggered the 
harmful behaviour.

Bronfenbrenner’s bioecological model supports the 
finding in our study that better family care was negatively 
related to adolescent boys’ aggression. The result is also 
in line with the family coercion theory, which assumes 
that positive family interactions decrease boys’ problem 
behaviours.33 Insufficient family care might contribute 
to adolescents’ aggressive behaviours in many ways: less 
monitoring and lack of adults to confide in when anger is 
triggered because of events and processes in the environ-
ment. Further, those adolescents who have grown up with 

less family care are more likely to elicit negative responses 
from their parents as they begin to assert their autonomy 
and independence. These negative interactions are likely 
to result in increasingly aversive and coercive processes, 
putting adolescents at a higher risk of aggression and 
other behavioural problems.34 Interestingly, such a 
finding was only positive among boys. It might be because 
female students are less likely to behave in aggressive ways 
physically and are always required to be quiet, gentle and 
polite under Chinese culture, which does not distinguish 
between aggressors and non- aggressors.

A previous study has demonstrated that social and 
environmental factors were the principal influences of 
aggression and that neighbourhood support was a signif-
icant protective factor against attack.37 Our study also 
indicated that adolescent girls’ neighbourhood support 
might significantly decrease their likelihood of aggressive 
behaviours. Poor neighbourhood environment—charac-
terised by high levels of violence, anger and disapproval, 
and low warmth and support—has been reported to be 
associated with an increased risk of behaviour problems 
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and delinquency and aggression in adolescents.38 In 
contrast, students were likely to feel more supported—
and less aggressive—in a neighbourhood that provides 
adequate resources and assistance for youth healthy 
growth and development, such as after- school program-
ming and recreational spaces.39 These resources may 
lead to less aggressive behaviour by encouraging social 
networks and bonding within the neighbourhood.37

Adolescent aggressors tend to have higher levels of life 
stress than their counterparts without such behaviours.40 
Since the school has become the primary arena for an 
adolescent, stressors caused by discordant school relation-
ships were expected, such as peer conflicts or bullying.40 
Consistent with the bioecological model as well as the 
previous research that school- related tensions were signif-
icant predictors of aggression,33 our study also suggested 
that peer bullying was associated with a higher risk of 
aggressive behaviour. Adolescents with bullying experi-
ence are likely to breed a negative intention of hostility 
and revenge. If the resulting negative emotions are not 
handled properly, it will cause aggressive behaviour once 
the victim has an opportunity to retaliate. Furthermore, 
adolescents tend to have a strong ability to imitate. The 
bullying or aggression of their schoolmates may set a bad 
example, and thus they might behave similarly in certain 
conditions. This finding implies the efforts to reduce 
youth aggression by providing appropriate support and 
services to those students who have already been bullied 
by their schoolmates or peers.

The result of the present study indicated that female 
adolescents were less likely to be involved in aggressive 
behaviour toward others than their male counterparts. 
Females tend to have less physical strength than males; 
thus, they are less likely to resort to violence to solve prob-
lems. Previous studies have demonstrated that girls were 
prone to social aggression.38 Though this study included 
verbal and social aggression in the outcome related to 
bullying (see online supplemental tables 2 and 3 for 
multivariate analysis using bullying and physical attack as 
outcomes separately), the main focus was still on physical 
aggression. Thus, the girls’ aggressive behaviours may be 
underestimated.

We compared the prevalence of aggressive behaviour in 
our study with previous studies implemented in Chinese 
settings. Given the range of reported published estimates 
from 3.27% among middle- school students in Hubei 
Province to 19.80% of middle- school students in Henan 
Province,39 40 our results suggested a moderate preva-
lence estimate of aggressive behaviour. This variation may 
partially be explained by various social conditions (eg, 
economic status, cultural environment, social security) 
and sample ascertainment methods in different studies. 
The lack of standardised definition and measurement 
methods for adolescent aggression may also contribute to 
the variation. The prevalence of aggressive behaviour in 
our sample is significantly lower than that among either 
Asian Americans or any other racial/ethnic groups (white, 
black, Hispanic) in the USA, according to the result from 

the Youth Risk Behavior Surveillance System, suggesting 
that cultural factors might work as modifiers between 
impulsivity and aggression.41 A study among Chinese and 
Canadian adolescents suggested that in eastern cultures, 
individuals tend to define themselves in the context of 
social relationships and group membership. Thus, the 
expression of self- focused emotions is discouraged, and 
peacefulness is highly valued.42 However, such a trend 
might decrease as the age increases or the living environ-
ment changes, indicating the necessity to employ a devel-
opmental view of behavioural changes when considering 
the cultural influences.

Naturally, there are limitations to this study. First, the 
results cannot provide firm conclusions regarding the 
causal effects proposed because of the cross- sectional 
design. Second, this study’s aggressive behaviours were 
assessed by two self- reported items, which may result in 
the underestimation of aggression. Third, instead of using 
sum- up scores, we used the tertile to categorise the BIS 
score in the interest of making better use of existing data. 
Statistically, it would assume an underlying qualitative 
difference between the groups, although such assump-
tion may not exist or be replicated by other studies. 
However, we did calculate the summary score of impul-
sivities, grouped by gender and aggressive behaviour 
(online supplemental table 4); the result is consistent 
with what we presented using tertile splits. Besides, we 
did not distinguish impulsive aggressive behaviours from 
premeditated aggressive behaviours. Further studies are 
needed to explore how each facet of impulsivity plays the 
role in these two forms of aggressive behaviours. To better 
understand their different biological, psychological social 
aetiological factors would help with making management 
strategies. Lastly, our findings may be affected by selec-
tion bias due to missing data. However, given the propor-
tion of the enrolled students excluded in the present 
study was less than 6%, and we use more robust analytical 
strategies, the bias was adequately controlled.

Aggression is one of the basic human traits aiding in 
the mechanism of survival. As part of our make- up, it is 
human nature to be aggressive towards someone occa-
sionally. Teachers, researchers and health promoters 
need to tell students that there are times and places 
where aggression is acceptable. They could also teach 
adolescents to learn how to channel aggression to the 
areas where it is appropriate and useful. Our study’s 
result does not imply that any individual trait or factor is 
to be blamed for being the cause of aggressive and violent 
behaviours. It is always debatable whether impulsivity 
signals healthy or unhealthy trends in the evolutionary 
adaptation. Instead, we believe that learning what combi-
nation of factors contributes to it could point to leads 
for designing the intervention strategies to help young 
adolescents. That said, it is essential to understand that 
aggressive and violent behaviours continue to be as much 
a reality in schools and society at large. Helping young 
adolescents learn to control their impulsiveness, channel-
ling the anger, and helping those at higher risks of being 
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aggressive could be approached to improving all adoles-
cents’ physical and psychological well- being rather than 
only taking disciplinary action against aggressors.

COnClusIOns
Despite the limitations, this study contributes to the 
growing body of research that tries to delve into the rela-
tion between three subtraits of impulsivity and aggressive 
behaviours through a sample of Chinese middle- school 
adolescent students. Consistent with research in other 
populations, a positive association between impulsivity 
and aggressive behaviours was found. Specifically, such 
correlation was more salient between motor impulsive-
ness subtrait and aggressive behaviour among boys and 
girls. Furthermore, results also indicated that aggres-
sive behaviours were affected by several factors within 
the bioecological model. Comprehensive intervention 
strategies such as controlling the aggressor’s impul-
sivity, teaching them to channel their anger, creating a 
supportive and nurturing school and neighbourhood 
environment as well as providing psychological support 
and services for victims of violence are needed.
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Supplementary Tables: 
Table S1. Mean scores of impulsivity for each tertile, grouping by gender 

  
Total impulsivity  AI  MI  NPI 

Boys Girls  Boys Girls  Boys Girls  Boys Girls 

Lowest tertile 1.71 (0.16) 1.70 (0.17)  1.61 (0.16) 1.60 (0.16)  1.63 (0.17) 1.63 (0.17)  1.61 (0.25) 1.61 (0.25) 

Middle tertile 2.05 (0.08) 2.05 (0.08)  2.00 (0.10) 2.01 (0.10)  2.03 (0.10) 2.05 (0.10)  2.14 (0.10) 2.14 (0.10) 

Highest tertile 2.43 (0.19) 2.40 (0.20)  2.49 (0.26) 2.44 (0.24)  2.58 (0.30) 2.54 (0.27)  2.61 (0.25) 2.62 (0.24) 

Skewness 0.24 0.24  0.45 0.48  0.76 0.64  0.05 -0.05 

 

Table S2. Factors associated with bullying among all samples: results of a multivariable binary logistic regression model 

Variables 
Model 1  Model 2  Model 3  Model 4 

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

Age (years)        

   11~13 ref  ref  ref  ref 

   14~16 0.58 (0.33-1.02)  0.59 (0.34-1.02)  0.52 (0.29-0.92)  0.59 (0.34-1.02) 

Gender        

   Boys ref  ref  ref  ref 

   Girls 0.42 (0.23-0.74)  0.46 (0.26-0.82)  0.43 (0.24-0.77)  0.42 (0.23-0.74) 

No. of close friends        

 0~3 ref  ref  ref  ref 

 4~6 0.90 (0.47-1.74)  0.90 (0.47-1.74)  0.92 (0.47-1.78)  0.94 (0.49-1.81) 

 ≥7 1.39 (0.74-2.59)  1.26 (0.68-2.33)  1.31 (0.70-2.46)  1.39 (0.75-2.61) 

Perceived care from the primary caregiver        

 Lower ref  ref  ref  ref 

 Higher 0.56 (0.31-1.00)  0.55 (0.31-0.98)  0.57 (0.31-1.03)  0.55 (0.31-0.97) 
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Variables 
Model 1  Model 2  Model 3  Model 4 

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

Only child        

 Yes ref  ref  ref  ref 

 No 1.59 (0.89-2.84)  1.58 (0.89-2.82)  1.64 (0.91-2.95)  1.52 (0.85-2.71) 

Neighbors caring for each other        

 Never or seldom ref  ref  ref  ref 

 Sometimes 0.53 (0.28-0.99)  0.57 (0.30-1.06)  0.54 (0.28-1.02)  0.54 (0.29-1.02) 

 Always 0.55 (0.28-1.07)  0.54 (0.28-1.05)  0.51 (0.26-1.00)  0.54 (0.28-1.07) 

Being bullied within 6 months        

 No ref  ref  ref  ref 

 Yes 7.25 (3.67-14.31)  7.73 (3.91-15.26)  7.58 (3.83-15.01)  7.97 (4.04-15.71) 

Impulsivity        

 Lowest tertile ref  ref  ref  ref 

 Middle tertile 2.30 (0.97-5.44)  1.00 (0.47-2.16)  0.98 (0.44-2.16)  1.06 (0.49-2.27) 

 Highest tertile 3.62 (1.65-7.94)  1.94 (0.99-3.79)  3.51 (1.78-6.92)  2.04 (1.02-4.08) 

Note: the impulsivity in the model 1, 2, 3, and 4 refers to the total, attentional, motor, and non-planning impulsivity, respectively. 

 

Table S3. Factors associated with physical violence among all samples: results of a multivariable binary logistic regression model 

Variables 
Model 1  Model 2  Model 3  Model 4 

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

Age (years)        

   11~13 ref  ref  ref  ref 

   14~16 0.72 (0.41-1.24)  0.71 (0.41-1.23)  0.69 (0.39-1.20)  0.72 (0.42-1.24) 

Gender        
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Variables 
Model 1  Model 2  Model 3  Model 4 

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

   Boys ref  ref  ref  ref 

   Girls 0.40 (0.22-0.71)  0.45 (0.25-0.80)  0.42 (0.23-0.75)  0.40 (0.23-0.72) 

No. of close friends        

 0~3 ref  ref  ref  ref 

 4~6 1.26 (0.65-2.45)  1.25 (0.65-2.44)  1.26 (0.65-2.46)  1.28 (0.66-2.47) 

 ≥7 1.60 (0.84-3.05)  1.46 (0.77-2.78)  1.48 (0.78-2.83)  1.58 (0.83-3.01) 

Perceived care from the primary caregiver        

 Lower ref  ref  ref  ref 

 Higher 0.68 (0.38-1.19)  0.68 (0.38-1.20)  0.67 (0.38-1.19)  0.66 (0.37-1.15) 

Only child        

 Yes ref  ref  ref  ref 

 No 1.33 (0.72-2.44)  1.32 (0.72-2.42)  1.34 (0.73-2.47)  1.29 (0.71-2.37) 

Neighbors caring for each other        

 Never or seldom ref  ref  ref  ref 

 Sometimes 0.64 (0.34-1.21)  0.68 (0.36-1.28)  0.66 (0.35-1.24)  0.66 (0.35-1.23) 

 Always 0.57 (0.28-1.13)  0.57 (0.29-1.13)  0.53 (0.27-1.05)  0.54 (0.27-1.08) 

Being bullied within 6 months        

 No ref  ref  ref  ref 

 Yes 7.40 (3.74-14.64)  7.77 (3.92-15.36)  7.65 (3.87-15.15)  8.18 (4.15-16.16) 

Impulsivity        

 Lowest tertile ref  ref  ref  ref 

 Middle tertile 2.28 (0.97-5.37)  1.20 (0.54-2.65)  1.51 (0.70-3.24)  1.31 (0.63-2.73) 

 Highest tertile 3.57 (1.62-7.83)  2.41 (1.19-4.88)   3.13 (1.54-6.34)  1.84 (0.91-3.70) 

Note: the impulsivity in the model 1, 2, 3, and 4 refers to the total, attentional, motor, and non-planning impulsivity, respectively. 
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Table S4. Summary score (mean ± SD) of impulsivity, grouping by gender and aggressive behavior 

  
Boys  Girls 

Aggressors Non-aggressors P  Aggressors Non-aggressors P 

Total impulsivity 68.07 (11.12) 60.46 (9.77) <0.001*  69.79 (12.34) 60.84 (9.70) <0.001& 

AI 18.14 (3.65) 16.12 (3.12) <0.001&  17.76 (3.70) 15.56 (2.88) 0.001& 

MI  25.04 (5.46) 21.81 (4.44) <0.001&  25.70 (5.78) 21.86 (4.45) <0.001& 

NPI 24.99 (4.90) 22.63 (5.14) <0.001*  26.48 (5.77) 23.49 (5.03) 0.001* 

*: two-independent t-test; &: Wilcoxon test 
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