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IMPORTANCE While the association between income inequality and interpersonal violence
has been attributed to the psychosocial effects of inequality (eg, increased class anxiety,
reduced social capital), longitudinal evidence for this pathway is limited by a reliance on small
ecological studies and cross-sectional data. The developmental consequences of early-life
inequality for subsequent involvement in violence have not been investigated.

OBJECTIVE To examine the association between income inequality during infancy and early
childhood and adolescents’ involvement in bullying others, experiences of being bullied,
or both.

DESIGN, SETTING, AND PARTICIPANTS The Health Behavior in School-aged Children survey
study was conducted in European and North American schools. This analysis used individual
data on bullying (being bullied, bullying others, or both) from 6 consecutive school-based
surveys of 11-year-old to 15-year-old students carried out in 40 countries between February
1994 to March 2014. Data analysis occurred from March 2018 to January 2019.

EXPOSURE National Gini indices of income inequality for every year of life spanning a 35-year
period (1979 to 2014).

MAIN OUTCOMES AND MEASURES Being bullied, bullying others, and both outcomes were
measured using a common definition and questions adapted from the Bully-Victim
Questionnaire and translated to many languages.

RESULTS The sample included 425 938 male students and 448 265 female students from 162
country–survey year groups in 29 196 schools. Linear regression coefficients indicated that
early-life income inequality from birth to 4 years was positively associated with being bullied
(male students: linear regression coefficient, 18.26 [95% CI, 11.04-25.47]; P < .001; female
students: linear regression coefficient, 15.67 [95% CI, 10.02-21.33]; P < .001), and dual
involvement in being bullied and bullying others (male students: linear regression coefficient,
5.55 [95% CI, 2.67-8.44]; P < .001; female students: linear regression coefficient, 2.45 [95%
CI, 0.93-3.97]; P < .001), after differences in lifetime mean income inequality (from birth to
when bullying was measured), national per capita income, family socioeconomic position,
age, and cohort were controlled. No such association was found with bullying others after
differences in being bullied were controlled.

CONCLUSIONS AND RELEVANCE Being bullied is associated with early-life exposure to income
inequality. Although further research on the underlying pathways is needed to guide
intervention, these results suggest temporality in the association between inequality and
violence and suggest that growing up in areas of high income inequality is associated with
victimization in adolescence.
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B ullying is defined as a series of repeated, unwanted, ag-
gressive acts intended to harm or intimidate someone
less powerful.1 The aggression may be direct (eg, physi-

cal assaults, verbal attacks) or relational (eg, social exclusion,
spreading rumors) and may carry serious mental and physical
health consequences for both targeted individuals and
perpetrators.2-5 Evidence shows that youth who are both bul-
lied and bully others are most at risk of long-term emotional and
behavioral problems, including posttraumatic stress disorder.4,5

While antibullying efforts focus on school contexts and the
social relationships of targeted individuals and perpetrators,6

epidemiological studies have identified links between bully-
ing and area-level income inequality.7-9 One such study7 found
that national income inequality was correlated with bullying by
11-year-olds in 37 countries (r = 0.62) after controlling for fam-
ily socioeconomic position (SEP) and area-level wealth. This as-
sociation is consistent with research in criminology that has
found that various forms of interpersonal violence (eg, firearm
assaults, sexual assaults, racism, homicides, child maltreat-
ment) are more prevalent in areas where income inequality is
greater.10-13 One explanation of these associations is that in-
equality elicits stress by intensifying relative poverty and class
anxiety, reducing social trust and norms of reciprocity, and
promoting class discrimination, teasing, shame, and
retaliation.11,14,15 The association between income inequality and
bullying is also consistent with developmental research on child-
hood stress and trauma.16,17 Early childhood exposure to the
negative consequences of inequality (eg, violence, crime, child
maltreatment13,14) may bias cognitive working models of reci-
procity and reinforce the belief that social interactions are ruled
by power and domination and neutral or ambiguous social cues
should be interpreted as hostile.18,19 Early-life stress also in-
creases the risk of developing mental health problems, which
increase the likelihood of becoming a target of bullying.3,4 What-
ever the underlying causal pathway, the complex social conse-
quences of inequality may influence a child’s propensity to use
violence or become a target of violence later in adolescence.16

Research has not yet examined the developmental asso-
ciations between early-life income inequality and experi-
ences of bullying in adolescence. This might be because stud-
ies on income inequality have typically used cross-sectional
designs, small samples of countries or regions, and aggre-
gated data and therefore lack the statistical power needed to
control differences in area-level wealth and individual SEP. We
investigated the question of temporality using data from an
ongoing international survey of adolescents in 40 countries.
We tested links to bullying separately in sex-specific groups
because previous research7,8 has found stronger associations
between inequality and bullying in female youth than male
youth. The goal was to determine whether early-life income
inequality is associated with later experiences of bullying.

Methods
Sample
Nationally representative samples of 11-year-old, 13-year-old,
and 15-year-old students were surveyed in 6 quadrennial

cycles of the Health Behavior in School-aged Children
(HBSC) study between February 1994 and March 2014
(http://www.hbsc.org).20 The number of countries involved per
cycle ranged from 19 in 1994 to 34 in 2014. A complete list is
shown in eTable 1 in the Supplement. The sample represented
mostly high-income countries in North America and Europe and
included 425 938 males and 448 265 females from 162
country–survey year groups and 29 196 schools. Some countries
did not participate in some cycles (Bulgaria and the United
States in 2010; Turkey and the United States in 2014).
Subnational data from England, Wales, and Scotland were
combined and linked to national economic data on the United
Kingdom. Samples from the Belgian geographic regions of
Flanders and Wallonia were also combined.

The HBSC study used 2-stage sampling to recruit stu-
dents within a stratified samples of schools that represented
the regional, economic, and public-private distribution in each
country. Teachers or trained interviewers distributed stan-
dardized questionnaires in classroom settings. Member coun-
tries obtained ethics clearance to conduct the survey from uni-
versity-based review boards or equivalent regulatory bodies.
Student participation was voluntary. Parents, students, and
school administrators gave either active or passive consent, de-
pending on national human participant requirements.

Measures
Bullying
Being bullied and bullying others were measured using a com-
mon definition and questions adapted from the Bully-Victim
Questionnaire.21 In 1994 and 1998 surveys, the definition was
followed by 2 items: “How often have you been bullied at school
this term?” and “How often have you taken part in bullying other
students at school this term?” Answers were not at all (coded as
1), once or twice (2), 2 or 3 times per month (3), about once a week
(4), and several times a week (5). In the 2002, 2006, 2010, and
2014 surveys, the period shown in these questions was revised
to “the past couple of months.” We derived a third, combined
variable, to represent dual involvement in bullying others and
being bullied, according to the lower frequency of its 2 constitu-
ent items, being bullied and bullying others.

Socioeconomic Position
An index of material assets in the home was used to measure
SEP at the individual level.22 The index contained 2 items in

Key Points
Question Is exposure to income inequality in infancy and early
childhood associated with later involvement in bullying among
adolescents?

Findings This survey study of adolescents in 40 countries found
that growing up in areas of income inequality was associated with
being bullied after inequality and wealth in the intervening years
were controlled for.

Meaning Socioeconomic inequality in early life may shape
developmental processes that put adolescents at risk of being
bullied.
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1994. The first stated, “Does your family own a car, van, or
truck?” Answers were no (coded as 0), yes (1), and yes (2 or
more) (2). The second stated, “Do you have your own bed-
room for yourself?” Answers were no (0) and yes (1). An addi-
tional item were added to the index in 1998: “During the past
12 months, how many times did you travel away on holiday
with your family?” (answers were not at all [0], once [1], or twice
or more [2]). In 2002, “How many computers does your fam-
ily own?” was added (with answers [0], 1 [1], and 2 or more [2]),
and in 2014, “At home, do you have a dishwasher?” (no [0] and
yes [1]) and “How many bathrooms (room with a bath) are in
your home?” (none [0], 1 [1], 2 [2], more than 2 [3]). Summary
scores on these items were harmonized by calculating country-
specific and year-specific ridit scores that represented a
weighted proportional rank in SEP relative to the sample dis-
tribution, ranging from 0 (lowest) to 1 (highest).15

Country Wealth and Income Inequality
We controlled country differences in gross national income per
capita (Atlas method; US dollars)23 for each HBSC survey year.
The Standardized World Income Inequality Database pro-
vided annual data on posttaxation income inequality.24 These
are estimated Gini indices that have a theoretical range of 0
(perfect equality) to 1 (perfect inequality). We used national Gini
indices from 1979 to 2014 to cover all life years of the sample,
including in the Eastern European countries in the sample that
were once part of Czechoslovakia (the Czech Republic and
Slovakia), the Soviet Union (Armenia, Estonia, Latvia, Lithu-
ania, Moldova, Russia, and Ukraine), or Yugoslavia (Croatia and
Slovenia).

Derived Variables
We applied Box-Cox transformations to the bullying vari-
ables to make their regression residuals less heteroskedastic
and meet the assumptions of maximum likelihood
estimation.25 The transformation compares functional forms
of the variable, y, to derive an optimal exponent, λ, that yields
normally distributed residuals: y(λ) = (yλ - 1) / λ. We trans-
formed these variables separately in male and female stu-
dents, given their different frequency distributions (Table 1)
and scaled them up by a factor of 100 to better show their slope
coefficients in linear regressions.

Statistical Analysis
Isolating age, period, and cohort effects is typically achieved
by using either fixed-effects modeling, which removes data
endogeneity by differencing stable group characteristics from
dependent and independent variables, or random-effects
modeling, which recognizes between-country and within coun-
try-level differences and autocorrelation in group character-
istics. We used a hybrid of these approaches that combined
fixed-effects and random-effects characteristics.26 By sub-
tracting country-level means from independent variables and
specifying country-year and country levels of variation levels
of variation, we were able to pool 6 cross-sectional surveys
and model within-country and between-country effects
separately.27 A more complete description of this approach
is provided elsewhere.26,27

The model specified 4 levels of variation: individuals (i),
schools (j), country/survey years (k), and countries (l). Fixed-
effects included age, SEP (Xijkl), and country wealth (β2Xkl). The
subtraction of income inequality from its mean over time
(Zkl – Zl) and the mean itself (Zl) were also entered. Within-
country effects of individual characteristics (γWE) and fixed,
between-country effects of nationality and period (γBE) were
estimated simultaneously. Time, β0 (t), represents years since
1994 and was entered as a random effect at the country level.
Trends in country wealth and inequality were controlled using
interactions by time β3Xklt and γtime (Zlt), respectively. The
model also included mean lifetime income inequality and mean
lifetime country wealth. Random components were speci-
fied at country (v1), country/y (μkl), school (ξjkl), and indi-
vidual (τijkl) levels:

Yijkl + β0 (t) + β1Xijkl + β2Xkl + β3Xklt + γWE (Zkl – Zl) + γBEZl

+ γtime (Zlt) + v1 + μkl + ξjkl + τijkl

We linked individual and country data using students’ birth
years, survey years, and nationalities. We then tested the hy-
pothesis about lagged associations between income inequal-
ity and bullying by subtracting the mean Gini index from birth
to age 4 years (and from age 5 years to 9 years) from lifetime
mean income inequality and entering these differences to lin-
ear regression models. Further analyses tested the unique con-
tributions of income inequality at each year of life in an

Table 1. Frequency of Bullying by Sex (1994-2014)

Characteristic

No. (%) [95% CI]

Male Female
Being bullied

None 307 526 (66.0)
[65.6-66.3]

343 032 (70.0)
[69.6-70.3]

1 or 2 times 95 490 (19.8)
[19.7-20.0]

92 013 (18.5)
[18.3-18.6]

2 or 3 times per mo 32 395 (6.3)
[6.2-6.5]

27 890 (5.2)
[5.0-5.3]

Once a week 15 797 (3.3)
[3.3-3.4]

13 288 (2.7)
[2.6-2.8]

Several times a week 21 748 (4.6)
[4.5-4.7]

18 655 (3.7)
[3.6-3.8]

Bullying others

None 282 562 (60.9)
[60.5-61.4]

363 108 (74.3)
[73.9-74.7]

1 or 2 times 118 196 (24.8)
[24.6-25.0]

92 412 (18.4)
[18.2-18.7]

2 or 3 times per mo 37 082 (7.1)
[6.9-7.3]

22 213 (3.9)
[3.8-4.1]

Once a week 15 437 (3.2)
[3.1-3.3]

8136 (1.7)
[1.6-1.7]

Several times a week 19 477 (4.0)
[3.9-4.1]

8710 (1.7)
[1.7-1.8]

Both combined

None 371 630 (80.0)
[79.7-80.4]

422 025 (86.4)
[86.1-86.7]

1 or 2 times 73 179 (15.1)
[14.9-15.3]

55 423 (10.9)
[10.7-11.2]

2 or 3 times per mo 15 705 (3.0)
[2.9-3.1]

9650 (1.7)
[1.6-1.8]

Once a week 4714 (1.0)
[1.0-1.1

2853 (0.6)
[0.6-0.6]

Several times a week 4072 (0.9)
[0.8-0.9]

2091 (0.4)
[0.4-0.5]
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attempt to identify a developmental period that was most sen-
sitive to inequality. The prevalence estimates and descriptive
statistics were derived from intercept-only logistic and linear
regressions, respectively. Goodness of fit was reported using
Akaike information criterion and the Bayesian information
criterion.28 Tests of statistical significance are based on 2-tailed
P values or 95% CIs, and statistical significance was set at
P less than .05. Data analysis was completed from March 2018
to January 2019 with Stata version 14 (StataCorp).

Results
Table 1 shows the frequency distribution of being bullied, bul-
lying others, and both experiences combined. Table 2 pre-
sents descriptive statistics on age (mean [SD]: male partici-
pants, 13.56 [1.64] years; female participants, 13.57 [1.64]), SEP
(mean [SD]: male participants, 0.51 [0.28]; female partici-
pants, 0.49 [0.28]), and bullying.

From 1994 to 2014, gross national income per capita ranged
from $4570 (Ukraine; 2002) to $65 970 (Norway; 2014), and
the Gini index of income inequality ranged from 0.210
(Denmark; 2002) to 0.416 (Macedonia; 2014). Across all life
years, from 1979 to 2014, income inequality ranged from 0.164
(Slovenia; 1987) to 0.452 (Turkey; 1995) and increased from a
mean (SD) of 0.26 (0.06) in 1979 to 0.31 (0.05) in 2014 (eFig-
ure in the Supplement).

The regression analysis is summarized in Table 3. De-
tailed results are provided in eTables 2, 3, and 4 in the Supple-
ment. The analysis of being bullied found positive associa-
tions with lifetime income inequality (ie, mean Gini index from
birth to the year of the survey) in both sex-specific groups (male
participants: linear regression coefficient, 57.16 [95% CI, 38.33-
75.99]; female participants: linear regression coefficient, 61.68
[95% CI, 45.67-77.70]). The slope coefficients correspond to
the theoretical range of the Gini index, from 0 to 1. The ob-
served range in inequality was narrower (0.16-0.45) and cor-
responded to approximately 1.3 SDs in being bullied in boys
and 1.8 SDs in girls. Consistent with other research on school
bullying, the analysis of being bullied and bullying others is
mutually controlled, given their moderate correlation (r = 0.30;

P < .001). The results show that with lifetime income inequal-
ity controlled, inequality from birth to age 4 years was asso-
ciated with a higher rate of being bullied in boys (linear re-
gression coefficient, 18.26 [95% CI, 11.04-25.47]) and girls
(linear regression coefficient, 15.67 [95% CI, 10.02-21.33]; model
2) and inequality from ages 5 to 9 years was associated with
being bullied in girls only (linear regression coefficient, −13.16
[95% CI, −21.15 to −5.16]; model 3).

Income inequality did not show a robust association with
bullying others. As shown in Table 3 and eTable 3 in the Supple-
ment, inequality was not associated with bullying others in
boys and was negatively associated with bullying others in girls
(linear regression coefficient, −17.10 [95% CI, −28.37 to −5.83]),
after differences in being bullied were controlled.

With respect to both outcomes combined, a positive as-
sociation was found with lifetime income inequality in boys
(linear regression coefficient, 14.86 [95% CI, 6.37-23.36]) but
not girls. With lifetime inequality controlled, inequality ex-
posure from birth to age 4 years was associated with more bul-
lying combined with being bullied in both sex-specific groups
(male participants: linear regression coefficient, 5.55 [95% CI,
2.67-8.44]; female participants: linear regression coefficient,
2.45 [95% CI, 0.93-3.97]), while exposure from age 5 to 9 years
was associated with less (male participants: linear regression
coefficient, −4.10 [95% CI, −8.16 to −0.05]; female partici-
pants: linear regression coefficient, −5.04 [95% CI, −7.16
to −2.87]).

Detailed regression results in eTables 2, 3, and 4 in the
Supplement reveal that younger adolescents were bullied more
(male participants: −1.19 [95% CI, −1.26 to −1.14]; female par-
ticipants: −0.77 [95% CI, −0.82 to −0.71]) and experienced more
combined bullying and being bullied (male participants: −0.07
[95% CI, −0.10 to −0.04]; female participants: −0.02 [95% CI,
−0.04 to 0.00]), whereas older adolescents bullied others more
(male participants: 1.32 [95% CI, 1.24-1.41]; female partici-
pants: 0.46 [95% CI, 0.41-0.50]). Socioeconomic position was
negatively associated with bullying others (male partici-
pants: −2.13 [95% CI, −2.33 to −1.93]; female participants: −1.80
[95% CI, −1.95 to −1.64]) and combined bullying and being
bullied (male participants: −0.21 [95% CI, −0.28 to −0.13];
female participants: −0.10 [95% CI, −0.14 to −0.06]) but posi-
tively associated with bullying others (male participants: 0.30
[95% CI, 0.30-0.30]; female participants: 0.19 [95% CI, 0.18-
0.19]). Higher national wealth (log of per capita income) was
associated with being bullied (male participants: 2.40 [95% CI,
0.63-4.16]; female participants: 3.71 [95% CI, 2.21-5.21]) and
bullying others (male participants: 2.63 [95% CI, 0.45-4.81];
female participants: 2.89 [95% CI, 1.81-3.95]).

Further analyses tested the unique contribution of each
year of income inequality exposure to subsequent bullying. As
in the main analysis, we controlled for lifetime income in-
equality, and being bullied and bullying others were mutu-
ally controlled. The results summarized in the Figure indi-
cate that inequality in the first 4 years of life was uniquely
associated with being bullied and the combined outcome of
bullying and being bullied in adolescence in both boys and girls.
However, no clear pattern was found in the association
between early-life income inequality and bullying others.

Table 2. Descriptive Statistics on Key Variables (1994-2014)

Characteristic

Mean (SD) [Range]

Male Individuals Female Individuals
Age, y 13.56 (1.64)

[9.83-18.00]
13.57 (1.64)
[9.83-20.00]

Socioeconomic position 0.51 (0.28)
[0.00-1.00]

0.49 (0.28)
[0.00-1.00]

Survey responses

Being bullieda 13.79 (19.55)
[0.00-47.28]

10.13 (15.67)
[0.00-37.61]

Bullying othersa 18.4 (23.54)
[0.00-59.00]

6.66 (11.47)
[0.00-27.55]

Both experiencesa 3.62 (7.38)
[0.00-18.52]

1.56 (4.03)
[0.00-11.55]

a Continuous measures of bullying are Box-Cox transformations based on
variable-specific and sex-specific residual distributions and are therefore not
directly comparable with one another.
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Discussion

This study used a retrospective panel design to explore early-
life exposures to income inequality in association with bully-

ing in adolescence. Inequality during the first 4 years of life
was associated with being bullied in adolescence and dual in-
volvement in being bullied and bullying others. These asso-
ciations held up to numerous statistical controls, including in-
dividual SEP and area-level wealth. No association was found

Table 3. Associations Between Early-Life Income Inequality and Bullying in Adolescencea

Variables

Linear Regression Coefficients (95% CI)

Male Participants Female Participants

Model 1b Model 2c Model 3c Model 1b Model 2c Model 3c

Being bullied

Lifetime
(age 0-10 y)

57.16
(38.33-75.99)

51.42
(32.59-70.25)

57.12
(38.31-75.92)

61.68
(45.67-77.70)

56.04
(40.03-72.06)

61.78
(45.75-77.80)

0-4 y NA 18.26
(11.04-25.47)

NA NA 15.67
(10.02-21.33)

NA

5-9 y NA NA −11.40
(−21.57 to −1.70)

NA NA −13.16
(−21.15 to −5.16)

Bullying others

Lifetime
(age 0-10 y)

7.08
(−16.99 to 31.14)

5.81
(−18.37 to 29.99)

7.05
(−17.02 to 31.12)

−17.10
(−28.37 to −5.83)

−16.80
(−28.12 to −5.48)

−17.17
(−28.47 to −5.86)

0-4 y NA 4.09
(−4.57 to 12.75)

NA NA −0.93
(−5.05 to 3.18)

NA

5-9 y NA NA 0.62
(−11.61 to 12.86)

NA NA −4.39
(−10.21 to 1.43)

Both combined

Lifetime
(age 0-10 y)

14.86
(6.37-23.36)

12.49
(3.95-21.03)

14.82
(6.31-23.32)

2.49
(−2.00 to 6.97)

1.52
(−3.01 to 6.04)

2.35
(−2.16 to 6.85)

0-4 y NA 5.55
(2.67-8.44)

NA NA 2.45
(0.93-3.97)

NA

5-9 y NA NA −4.10
(−8.16 to −0.05)

NA NA −5.04
(−7.16 to −2.87)

Abbreviation: NA, not applicable.
a All models were tested using weighted 4-level regressions and controlled

differences in age, socioeconomic position, time (years post-1994),
time-by-inequality interactions, log gross national income per capita, and
time-by-log gross national income per capita, and covariation at the school,
country/year, and country levels. Being bullied and bullying others are
mutually controlled.

b Model 1 shows the association between lifetime income inequality (ie, to birth
to when bullying was assessed).

c Models 2 and 3 contain model 1 variables plus inequality from 0 to 4 years and
5 to 9 years, respectively. Detailed regression results are shown in eTables 2, 3,
and 4 in the Supplement.

Figure. Association Between Bullying in Adolescence and Early-Life Income Inequality, From Birth to 10 Years of Age
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between early-life income inequality and the perpetration of
bullying. This result was unexpected but might reflect a lower
accuracy of self-reported perpetrating bullying vs being bul-
lied, as was indicated in validity studies of the Olweus Bully-
Victim Questionnaire.29,30 One such study that compared
self-reports and peer reports of bullying found better concur-
rent validity in self-reported maltreatment (r = 0.42) than in
self-reported perpetration (r = 0.12).31

Overall, the findings demonstrated the antecedent-
consequence conditions between income inequality and vio-
lence and supported the hypothesis that early-life income in-
equality influences developmental trajectories in ways that is
associated with later involvement in bullying (as targets in par-
ticular). To our knowledge, this is the first evidence of an as-
sociation between early-life inequality and adolescent bully-
ing. It lends temporal evidence to the cross-sectional
associations reported previously7-9 and has implications for
violence prevention and public health research.

First, given the early developmental stage when the most
consequential exposures occurred (birth to age 4 years), it ap-
pears that the association is largely mediated by family con-
textual factors and not school contexts. We can only specu-
late which specific mechanisms are involved. Other studies on
income inequality suggest that parent-child attachment styles,
maternal mental health, maternal care, or child neglect and
maltreatment play a role.14 A study by Eckenrode and
colleagues13 found a positive association between county-
level income inequality in the United States and child mal-
treatment after controlling differences in area-level child pov-
erty. Another US study found that state-level income inequality
correlated with preterm births (r = 0.39), low birth weight
(r = 0.40), very low birth weight (r = 0.47), and infant mortal-
ity (r = 0.11).32 These and other studies that link income in-
equality to poor health in adults and diminished social re-
sources that support health14,31 suggest that adolescents that
grew up in areas of greater inequality experienced poorer care
and more adversity and stress in early-life—long before they
developed an awareness of social class. Further analysis car-
ried out in more diverse cultural settings might help identify
these adversities and examine their cumulative associations
with socioemotional development and maltreatment.

Second, the results indicate that the association between
income inequality and being bullied is mostly established
before age 5 years and therefore not fully explained by pri-
mary or secondary school experiences or violence preven-
tion policy in schools. Although schools remain an effective

venue to mitigate the association through violence preven-
tion and health promotion, such efforts do not account for
the associations found in this study. Children in areas of high
income inequality should be a focus of bullying prevention
efforts, beginning in preschool and primary school. In con-
trast, focusing on individual and area-level poverty seems
less likely to guide targeted interventions, given that these
factors are not closely associated with adolescents’ involve-
ment in bullying.7,33

Strengths of this study include its large sample size, 35
years of panel data, and hybrid multilevel analysis of between-
country and within-country effects that facilitated a more pow-
erful analysis of early-life income inequality than could have
been achieved using a time-invariant cross-sectional design or
a context-invariant longitudinal design.32

Limitations
There are also limitations in the study. First, it did not con-
tain longitudinal individual-level data nor school-level con-
textual data on social processes that might explain associa-
tions between inequality and bullying. Second, using
nationality and age to determine income inequality expo-
sures did not account for migration within or between coun-
tries or regional differences in wealth and inequality. Third,
the self-report assessments of bullying were brief, undiffer-
entiated in terms of bullying type (eg, physical, relational, and
via internet and text message) and uncorroborated by peers,
parents, or teachers. Fourth, there may have been nonre-
sponse bias owing to school absence, given that exact
response rates in the HSBC study were unavailable.

Conclusions
Child welfare advocates have championed the importance of
tackling the social determinants of youth violence early in the
life course.34,35 This study finds that being bullied in adoles-
cence is associated with early-life exposure to income inequal-
ity, which might be a proxy of psychological stress and adver-
sity that alters important developmental processes in infancy
and early childhood.15 Furthermore, although the study found
that income inequality is associated with later violence, more
robust surveillance efforts and further research are needed to
understand the psychosocial and physiological mechanisms
that explain why children that grow up in more economically
unequal settings are at greater risk.
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