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Trends and Socioeconomic Gorrelates of Adolescent

Physical Fighting in 30 Countries

WHAT’S KNOWN ON THIS SUBJECT: Adolescent physical fighting
is an important public health concern with known social origins.
However, existing international studies of adolescent fighting
provide little evidence about its prevalence, trends over time, or
possible socioeconomic determinants.

WHAT THIS STUDY ADDS: We studied frequent physical fighting
among 494 874 adolescents in 30 countries over an 8-year period.
Physical fighting declined in most countries. National measures of
absolute wealth but not socioeconomic inequalities related to risk
of frequent physical fighting. /

BACKGROUND AND OBJECTIVES: No recent international studies pro-
vide evidence about its prevalence, trends, or social determinants of
physical fighting in adolescents. We studied cross-national epidemiologic
trends over time in the occurrence of frequent physical fighting, demo-
graphic variations in reported trends, and national wealth and income
inequality as correlates.

METHODS: Cross-sectional surveys were administered in school settings
in 2002, 2008, and 2010. Participants (N = 493 874) included eligible and
consenting students aged 11, 13, and 15 years in sampled schools from
30 mainly European and North American countries. Individual measures
included engagement in frequent physical fighting, age, gender,
participation in multiple risk behaviors, victimization by bullying, and
family affluence. Contextual measures included national income inequality,
absolute wealth and homicide rates. Temporal measure was survey
cycle (year).

RESULTS: Frequent physical fighting declined over time in 19 (63%) of 30
countries (from descriptive then multiple Poisson regression analyses). Gon-
textual measures of absolute wealth (relative risk 0.96, 95% confidence in-
terval 0.93-0.99 per 1 SD increase in gross domestic product per capita) but
not income inequality (relative risk 1.01, 99% confidence interval 0.98—1.05
per 1 SD increase) related to lower levels of engagement in fighting. Other
risk factors identified were male gender, younger age (11 years), multiple
risk behaviors, victimization by bullying, and national homicide rates.

CONCLUSIONS: Between 2002 and 2010, adolescent physical fighting de-
clined in most countries. Specific groups of adolescents require targeted
violence reduction programs. Possible determinants responsible for the
observed declines are discussed. Pediatrics 2013;131:618—e26
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Youth violence is a major concern in most
countries and physical fighting is the
most common manifestation of such vi-
olence.'2 Physical fighting increases
risks for injury34 and relates to sub-
stance use and other problem behav-
iors.35-8 Children who fight report lower
life satisfaction, poorer family and peer
relationships, and worse perceptions of
their school environments than do chil-
dren not involved in fighting.®-1" Although
patterns of adolescent fighting have
been described cross-sectionally, 4101213
no international studies have pro-
vided evidence about recent trends in
physical fighting with the exception of
one US-based study conducted in the
1990s.14

Adolescent physical fighting relates to
individual, family, and societal factors.
Individually, established risk factors in-
clude male gender, younger age, misuse
of alcohol, and “multiple risk” or clus-
tered problem behaviors'-'7; the latter
are particularly strong for those who
regularly fight.10.18 At contextual levels,
fighting relates to socioeconomic posi-
tion of families'®20 and to indicators of
wealth and income inequalities within
regions and countries.2'-26 The recent
Gommission on Social Determinants of
Health reported on the effects of socio-
economic position on the general health
status of populations,?” whereas others
have identified specific associations be-
tween income inequalities and school
bullying.28-30  Plausible social explan-
ations (eg, violence as a response to
deprivation and inequalities)'3132 and
biological explanations (eg, physiologic
responses to the stress of deprivation)3s
exist for such associations. Yet, there is
a paucity of studies linking socioeco-
nomic factors to adolescent fighting.

The Health Behavior in School-Aged
Children study (HBSC) offers a unique
opportunity to examine adolescent
fighting and its potential determinants.
The HBSC study is a World Health Or-
ganization collaborative study of health
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and health risk behaviors in 11-to 15-
year-olds, involving conduct of a survey
every 4 years in 43 countries. HBSC
measures, sampling, and data collec-
tion are common across countries and
over time, and the study is based con-
ceptually on socioecological theory 3435
We used HBSC data on adolescent
fighting to conduct a cross-national
study of 493874 young people from
30 countries surveyed over 8 recent
years to (1) describe trends over time,
(2) describe variations in reported
trends by age, gender, and country, and
(3) evaluate contextual measures of
income inequality and national abso-
lute wealth as possible determinants.

METHODS
Study Population and Procedures

School-based anonymous surveys were
conducted inthe academic years ending
in 2002, 2006, and 2010 (2011 in Israel)
according to a common research pro-
tocol .3 National research teams sur-
veyed students to produce representative
national estimates for 11-, 13-, and 15-
year-old children. Gountries are required
to sample children from schools repre-
senting at least 95% of this target pop-
ulation in their national sampling frames,
including public and private schools (for
a full discussion of HBSC sampling, see
Roberts et al [2009] at http://www.nchi.
nim.nih.gov/pmc/articles/PMC2732766/?
tool=pubmed). Classes within schools
were selected with variations in sam-
pling criteria permitted to fit country-
level  circumstances. Standardized
weights were created to ensure repre-
sentativeness.

The current analysis is based on 30
participating countries. Each obtained
approvalto conduct the survey fromthe
ethics review board or equivalent reg-
ulatory body associated with their in-
stitution. Participation was voluntary,
and consent (explicit or implicit) was
sought from school administrators,
parents and children as per national
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human subject requirements. At the
school level, sampling was done with
replacement (as required) and school
response rates varied by country (to
illustrate: 47% to 100% in 2006, but
>70% for 21 of 29 reporting coun-
tries). At the student-participant re-
sponse rates also varied by country
and but were >70% for almost all na-
tional surveys considered here.

Measures

Overview

ltems used in the trends analysis in-
cluded a physical fighting item, basic
demographics (age group, gender,
country), and time (survey cycle). ltems
used in the risk factor analysis in-
cluded the fighting outcome, the pri-
mary socioeconomic predictors of
interest, and demographic and addi-
tional individual and contextual factors
that could confound or modify relations
between socioeconomic factors and
fighting.

Physical Fighting

Participants were asked how frequently
they had been involved in a physical
fight during the past 12 months. Fre-
quency of fighting is a validated con-
struct with extensive use in adolescent
health surveys.'934 Frequent physical
fighting (reports of =3 fights in the past
12 months; yes versus no) was used as a
primary measure to identify young
people for whom violence is likely habit-
ual as opposed to an occasional or non-
existent behavior. This cut-point follows
historical precedents as an indicator of
habitual aggression.' Frequent physical
fighting during adolescence is associ-
ated with conduct disorders.36

Time
Trends in the occurrence of frequent
physical fighting were expressed in
terms of changes in prevalence per
1-year study interval and for 2010 versus
2002.
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Individual-Level Predictors

Sociodemographic variables considered
included age group (11-, 13-, and 15-year-
olds), gender (boys versus girls), and
individual family affluence (Family Af-
fluence Scale [FAS], the validated HBSC
measure of socioeconomic status).3” FAS
is measured by assessing participants’
responses to 4 items describing the
material conditions of their household
(respondents’own household bedrooms,
family holidays, family vehicle owner-
ship, family computer ownership).
Responses to the individual items are
summed on a 9-point scale with set cut-
points for low (0 to 3), medium (4 to 5),
and high (6 to 9) affluence.”

For risk-taking behaviors, we used
a composite measure of the following
behaviors (1vs 1, for ever versus never
engaged during lifetime): smoking,
drunkenness, cannabis, and sexual in-
tercourse. These were considered in a
combined score (0, no reported be-
haviors, to 4, all reported behaviors)
with known excellent internal consis-
tency.38-40

Frequent victimization was assessed by
using a standard item originally de-
veloped by Olweus (Smith et al*’) and
defined as experiencing bullying while at
school regularly (“2 or 3 times per
month” to “several times per week”),
after existing precedents.'® This variable
was included to control for one possible
reason for engagement in physical
fighting.

Contextual-Level Predictors

National summary measures for in-
come inequality and absolute wealth
were available for many countries at or
around each survey cycle. The Gini co-
efficient is a measure of posttax in-
equality that theoretically ranges from
0 (all persons have equal income) to 1
(where one person has all the income
andthe rest have none). Estimates were
obtained from the Standardized World
Income Inequality Database, based on
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the United Nations University’s World
Income Inequality Database and Lux-
embourg Income Study.*2 Due to miss-
ing data, Gini coefficient values for 2009
were substituted for 2010 in 5 coun-
tries (Canada, Croatia, Ireland, Russia,
and Switzerland), whereas estimates
for Macedonia and Ukraine were
missing for both 2009 and 2010 and
hence excluded for that cycle. Absolute
wealth in countries was estimated by
year using gross domestic product per
capita (GDP), available from the World
Bank. The latter is the “sum of gross
value added by all resident producers
in the economy plus any product taxes
and minus any subsidies not included
in the value of the products, divided by
the midyear population. GDP is calcu-
lated without making deductions for
depreciation of fabricated assets or for
depletion and degradation of natural
resources.”* Income inequality (Gini
coefficient) and absolute wealth (GDP
per capita) are traditionally examined
together in social models of health.44

Societal Violence

Published homicide rates per 100 000
were also available as a contextual in-
dicator of societal violence for most
countries, by year.4546

Statistical Analysis

Data analyses were conducted with SAS
9.2 (SAS Institute, Cary, NC). Descriptive
analyses were used to characterize the
international sample. The prevalence of
frequent physical fighting was esti-
mated by survey cycle in subgroups
defined by age and gender. Age/gender
standardized prevalence rates were
then estimated by cycle for each of the
30 countries using the entire study
population as the standard. We evalu-
ated age-and gender-adjustedtrendsin
reports of frequent physical fighting
over time within each country using
a Poisson regression analyses that
modeled frequent physical fighting (yes
versus no) as the dependent variable

with age, gender, and year of survey
cycle as the independent variables.
Models accounted for the clustered
nature of the sampling scheme, with
students nested within schools in 27
of 30 countries. Three countries
(Germany, Greenland, Switzerland) had
incomplete school identifiers; cluster-
ing by school was taken into account in
these countries by down-weighting their
respective samples by a design effect of
1.2, a conservative generic value that is
based upon published historical prece-
dents for mandatory HBSC items.34 Both
B coefficients and standard errors were
used to generate estimates of relative
risk (RR) first per year of study, then for
2010 versus 2002.

Multiple Poisson regression analyses
were conducted to predict engagement
infrequent physical fighting inthe pooled
international sample, with a focus on
socioeconomic correlates. Countries and
schools were included as random effects
in these models, and random intercepts
were also assumed by country. Stan-
dardized weights were applied to ac-
count for variations in sampling between
countries, and the a priori combining of
national/regional samples in the United
Kingdom (England, Scotland, and Wales)
and Belgium (Flemish and French
speaking). A hierarchical series of
models was developed as follows: model
1, bivariate estimation of relations be-
tween frequent physical fighting and
each independent variable; model 2, Gini
coefficient and GDP per capita (included
together, to ensure that the relative im-
portance of income inequalities and
national absolute wealth were un-
derstood),* with age group and gender
also forced into the model; and model 3,
model 2 variables plus other individual
factors (FAS, multiple risk behavior
scale, frequent victimization by bully-
ing). This was extended through in-
clusion of contextual factors (homicide
rates) and time (survey cycle). Finally,
cross-level interactions between each
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survey cycle and FAS and the 2 contex-
tual socioeconomic indicators (Gini co-
efficient and GDP per capita) were
explored.

RESULTS

Young people (weighted N =493 874) in
the 30 countries participated and pro-
vided full responses to the HBSC
physical fighting question (Table 1).
There was sufficient variability in basic
demographic factors to permit meaning-
ful subanalyses and statistical modeling.
Table 1 profiles the sample demo-
graphically and by the contextual risk
factors.

Engagement of young people in frequent
physical fighting varied by country,
gender, age group, and survey cycle
(Table 2). In general, boys reported
higher prevalence levels than girls, and
the prevalence was lower in older age
groups. Declines in physical fighting
were reported over time in 19 (63%; at
P <<.10) of the 30 countries, with similar
declines observed within specific age
and gender subgroups. Notable excep-
tions were Greece, Latvia, and Ukraine,
which reported statistically significant
increases (Table 3; P << .05). There was
wide variability in the prevalence of
frequent fighting between participating
countries (eg, age/gender-standardized
rates varied from 5.3 to 16.0 per 100 by
country in 2010). The overall declining
trend is summarized in Fig 1, which
shows adjusted relative risks for 2010 vs
2002 (point estimates only to illustrate
the overall pattern; 95% confidence
intervals can be inferred from Table 3).
The majority of countries showed de-
clining risk (RR < 1.0).

Table 4 presents a summary of the
etiological analysis that focused upon
socioeconomic and other correlates of
engagement in frequent physical fight-
ing in a pooled international analysis.
In bivariate models (model 1), individual-
level factors associated with increased
engagement were: younger age (11

PEDIATRICS Volume 131, Number 1, January 2013
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TABLE 1 Description of International Study Sample, HBSC Study, 2002 to 2010

Descriptor

No.

No. of countries
Total participants: weighted No. (%)
All survey cycles
2002 cycle
2006 cycle
2010 cycle
By country: weighted No. (country)
Median
Minimum (country)
Maximum (country)
By gender: weighted No. (%)
Boys
Girls
By age group: weighted No. (%)
1My

30

493 874 (100%)
154 026 (31.2)
165 705 (33.6)
174 143 (35.3)

15 054
3464 (Greenland)
45503 (United Kingdom)

241699 (48.9%)
252175 (51.1%)

161.427 (32.7%)

13y 168 486 (34.1%)
15y 163 961 (33.2%)

Contextual Level Indicators Weighted No. Reporting Mean (SD) Minimum Maximum
Gini coefficient 451215 0.31 (0.05) 0.22 045
GDP per capita 455104 27186 (15878) 851 67 464
Homicides per 100 000 380281 3.1 (5.3) 0.3 29.7

years), male gender, lower socioeco-
nomic status, increased involvement
in common risktaking behaviors, and
victimization by bullying. Contextual fac-
tors associated with greater engage-
ment were more homicides, lower
income inequality (indicating that equal-
ity positively related to frequent fighting),
and lower per capita GDP. There was
also a lower observed risk for reported
frequent physical fighting as time pro-
gressed from 2002 to 2010.

Model 2 (adjusted for age/sex only) and
model 3 (adjusted for age/gender, FAS,
multiple risk behavior scale, frequent
victimization by bullying, and homicide
rates) show that income inequality

became unrelated to frequent physical
fighting once absolute wealth (GDP per
capita) was included in the model.
Higher absolute wealth associated
with lower risks for frequent physical
fighting. Higher homicide rates asso-
ciated with higher prevalence levels of
fighting. Additional adjustments for tem-
poral effects were not possible due to the
high degree of correlation between GDP
per capita and time (p = 047, P <
.0001). While cross-level interactions
were explored between individual
(FAS) and the 2 contextual-level socio-
economic indicators, and time and the
latter indicators, these interactions
either were not significant or did not

TABLE 2 Reported Engagement in Frequent Physical Fighting, HBSC Study, 2002 to 2010

Median Prevalence per 100
Children Within Countries by
Survey Cycle, Gender, and Age

Countries Reporting Trend Over Time (P < .10):

2002 2006 2010 Increases No Change Decreases
Boys
1y 26.5 240 20.5 2 16 12
13y 211 210 16.8 3 13 14
15y 14.9 171 14.6 3 9 18
Girls
1y 6.3 5.7 5.1 2 1 17
13y 6.6 6.0 5.0 1 " 18
15y 47 5.2 40 2 6 22
e21
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TABLE 3 Age/Gender-Standardized Prevalence and Temporal Trends in Frequent Physical Fighting,

HBSC Study, 2002 to 2010

Country Age/Gender- Age/Gender-Adjusted Temporal Trend (per P
Standardized Rate per year of study)
100 Children
2002 2006 2010 B SE RR® 95% Cl

Austria 13.6 13.2 13.0 —.0066 0083 0.99 0.98 1.01 43
Belgium 179 179 146 —.0270 .0054 097 0.96 0.98 <.0001
Canada 10.5 147 1.3 —.0038 .0071 1.00 0.98 1.01 .99
Croatia 13.7 143 123 —.0132 .0070 0.99 097 1.00 .06
Czech Republic 17.2 191 15.1 —.0020 0062 1.00 0.99 1.01 74
Denmark 174 15.8 10.2 —.0617 .0076 0.94 0.93 0.95 <.0001
Estonia 19.5 1.2 8.2 —.1138 .0084 0.89 0.88 0.91 <.0001
Finland 8.3 79 7.7 —.0088 .0082 0.99 0.98 1.01 28
France 12.8 13.0 124 —.0026 .0060 1.00 0.99 1.01 .66
Germany 7.6 8.3 5.3 —.0370 .0100 0.96 0.94 098 .0003
Greece 124 159 16.0 .0300 .0072 1.03 1.02 1.05 <.0001
Greenland 1.3 9.1 9.3 —.0250 .0200 0.98 0.94 1.01 22
Hungary 20.6 179 14.7 —.0430 .0067 0.96 0.95 097 <.0001
Ireland 114 12.7 10.8 —.0170 .0087 0.98 097 1.00 05
Israel 12.3 10.8 79 —.0454 .0077 0.96 0.94 097 <.0001
Italy 13.6 144 115 —.0210 .0074 0.98 097 0.99 004
Latvia 126 13.7 14.8 .0206 .0078 1.02 1.01 1.04 .009
Lithuania 19.0 11.6 98 —.0729 .0091 0.93 0.91 0.95 <.0001
Netherlands 9.8 10.3 79 .0060 .0091 1.01 0.99 1.02 .009
Poland 16.7 13.8 122 —.0268 .0102 097 0.95 0.99 <.0001
Portugal 12.1 10.8 8.4 —.0403 .0067 0.96 0.95 097 <.0001
Russia 18.0 18.1 149 —.0742 0096 093 091 0.95 .0001
Slovenia 14.5 14.2 13.3 —.0211 .0055 0.98 097 0.99 A
Spain 12.1 10.1 15.5 —.0111 .0070 0.99 0.98 1.00 05
Sweden 129 99 9.4 —.0211 .0109 0.98 0.96 1.00 <.0001
Switzerland 93 95 6.2 —.0420 10099 0.96 0.94 0.98 34
Ukraine 14.0 16.2 18.4 .0110 .0120 1.01 0.99 1.04 .02
TFYR Macedonia 7.8 12.3 8.2 .0162 .0067 1.02 1.00 1.03 51
United Kingdom 13.2 13.5 10.6 —.0279 .0042 097 0.96 0.98 <.0001
United States 118 10.1 10.6 —.0138 0073 0.99 097 1.00 .06
All countries 13.9 13.3 116 —.021 .001 0.98 0.98 0.98 <.0001

Cl, 95% confidence interval.

a Absolute change in age/gender-standardized rate of frequent physical fighting, 2010 versus 2002.
b Modeled relative change in adjusted B for frequent physical fighting, per year.
¢ Modeled relative change in age/gender adjusted relative risks of frequent physical fighting, per year.

produce meaningful effects. Therefore,
no additional hierarchical models are
presented.

DISCUSSION

This study of young people from 30 Eu-
ropean and North American countries
over 8 recent years identified a decline in
physical fighting in most countries. This
pattern was observed in both genders
and across age groups. Exceptions were
found in three countries (Greece, Latvia,
Ukraine).Our modeling of socioeconomic
correlates of frequent physical fighting
suggested that income inequality and
individual family affluence were not risk
factors, while increased absolute wealth
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negatively correlated with fighting. Other
identified risk factors were younger age,
male gender, multiple risktaking, vic-
timization from bullying, and national
homicide rates.

Our analysis of trends in frequent phys-
ical fighting is unique. Existing studies
focus on adolescent bullying*” or have
summarized the experiences of a single
country.44845 We observed declines in
most countries, in both genders and
different age groups, using the frequent
fighting measure that is indicative of
habitual negative behaviors. Exceptions
to this general trend included 1 country
that experienced severe social unrest in
2010 due to economic downturn (Greece)

and 2 countries with especially notable
instability associated with postcommu-
nist development (Latvia and Ukraine).50

The observed declines in physical
fighting are attributable to a complex set
of factors operating at multiple levels,
some of which (eg, overt risktaking,
bullying) are modifiable through inter-
ventions with individuals orindirectly via
targeted interventions (eg, by age,
gender), and others that are less mod-
ifiable unless addressed through soci-
etal changes (eg, societal violence,
national wealth). At the societal level,
wealth and the social milieu of violence
and crime in countries are potential
determinants. Lower levels of absolute
wealth may result in social conditions
that foster the acceptance of violence
within society. When adolescent pop-
ulations are embedded within impov-
erished or other cultures whose norms
permit violence, these are likely to di-
rectly influence physical fighting
behaviors. Additional factors that might
mediate such relationships include re-
stricted labor market opportunities, and
at an individual level, lack of parental
support, engagement in overt risk-
taking, and lower education.5'52 Poten-
tial biological effects of poverty may
lead to physiologic changes (eg, cortisol
fluctuations) associated with emotional
stress that also may contribute to vio-
lence.33 Irrespective of the explanation,
more youth from poorer and more vio-
lent cultures report more fighting.

Gender and age are established in-
dividual risk factors for physical fighting
that exist across time and culture.
Physical fighting is a gendered behavior
that presents predominantly as a fea-
ture of young adolescent male life.>3 This
gendered character also persists for
girls. For example, even when having
consumed excessive levels of alcohol,
girls are still more likely than boys to
resort to verbal assault and argument
than to physical fighting.54 Cultural
changes with respect to the role of
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FIGURE 1

Cross-national comparison of the adjusted relative risk of frequent physical fighting, 2010 vs 2002.

gender may influence observed declines
in physical fighting. Within cultures that
have become less male oriented and
where greater equality exists, social
norms may dictate a reduced tolerance
for violent episodes or even a shift of
person-to-person physical violence to
other types of aggression.® The most
notable age effect was the elevation in
fighting among 11-year-olds. This likely
reflects a peer culture among younger
adolescents that permits fighting as a
socially accepted method of expressing
conflict. Age-related declines in fighting
reflect development in verbal skills, so-
cial skills and personal coping mecha-
nisms. Declines in peak ages for fighting
involvement also negatively correlated
with age of onset of puberty.56

Although relations between socioeco-
nomicinequalities and physical fighting
were expected and may be explained by
both societal and individual factors, we
did not find them. Past studies have
demonstrated such links but with dif-
ferent outcomes, mainly bullying and
homicides.28-3057 These relations have
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been attributed to the psychological
consequences of economic segrega-
tion, including negative influences on
moral development,®® and neighbor-
hood and community factors that exert
social control over violence (eg, trust,
cooperation) 4459 Socially disadvan-
taged young people from societies with
large income inequalities may turn to
violence as a means to cope with their
deprivation32 It is possible that asso-
ciations between income inequalities
and fighting are more attributable to
the individual factors examined in our
modeling (eg, developmental effects
measured by age and gender, overt
risktaking, or victimization due to
bullying). Alternatively, the use of a
cutpoint of “3 or more physical fights in
the past 12 months” to identify habitual
fighting may have resulted in mis-
classification that made it difficult to
identify relations with the income in-
equalities. In addition, our indicators of
income inequality may not have been
measured at the correct level; it may be
important to measure this between

neighborhoods, versus the individual
family measures of affluence or coun-
try inequalities studied here. Finally, it
is recognized that the social class anx-
iety that relates to income inequality
might still contribute to violence, albeit
nonphysical types of aggression such as
relational bullying.28-30

Strengths of our study include the size
and international nature of the sample
and our multilevel etiological analysis.
The HBSC study is one of the few in-
ternational adolescent health surveys
that use common measures and survey
procedures internationally, facilitating
trends analyses. Limitations include the
repeated cross-sectional design, which,
although ideal for trends analyses, is
not a substitute for longitudinal designs
best used for study of determinants of
fighting. This in turn limits causal
inferences. There is the possibility that
key variables in our analysis were
misclassified leading to bias or errorin
estimation. Assignment of national in-
dicators as a proxy for local influences
likely resulted in similar effects. Our
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TABLE 4 Results of Multiple Poisson Regression Analysis Examining Correlates of Frequent
Physical Fighting, HBSC Study, 2002 to 2010

Indicator

Relative Risk of Engagement for Frequent Physical Fighting

Bivariate (Model 1)
(n=451215) RR
(95% Cl)

Age/Gender-Adjusted
(Model 2) (n =448 174)
RR (95% ClI)

Adjusted (Model 3)
(n = 360439)
RR (95% ClI)

Contextual level variables
Gini coefficient per 1 SD increase
GDP per capita (per 1 SD increase)
Homicide rate (per 1 SD increase)
Time level

0.95 (0.93-0.98)
0.87 (0.85-0.89)
1.08 (1.05-1.12)

0.96 (0.94-0.99)
0.88 (0.86-0.90)

1.01 (0.98-1.05)
0.96 (0.93-0.99)
1.07 (1.03-1.11)

Time per 1-y increase, 2002—2010 0.98 (0.98-0.98) —
Individual level covariates
Age group
My 1.41 (1.38—1.44) 1.39 (1.36—1.43) 3.12 (3.02-3.23)
13y 125 (1.22-1.28) 1.24 (1.21-1.27) 2.18 (2.12-2.25)
15y 1.00 1.00 1.00
Gender
Girls 1.00 1.00 1.00
Boys 3.38 (3.31-3.45) 3.36 (3.29-3.43) 3.15 (3.07-3.23)
FAS
Low (0-3) 0.96 (0.96—1.00) 1.02 (0.98—1.06)
Medium (4-5) 0.96 (0.93-0.98) 1.00 (0.98-1.02)

High (6-8) 1.00
1.36 (1.35-1.37)
1.95 (1.90-1.99)

Risk behaviors (per unit, range 0—4)
Victim of frequent bullying

1.00
1.69 (1.67-1.71)
1.67 (1.62-1.69)

Cl, 95%, confidence interval.

a Not included, as found to be highly correlated with GDP per capita.

analyses did not take into account var-
iations between countries in violence-
prevention initiatives that might in
part account for differences in physical
fighting. Finally, the HBSC sampling
strategy excluded adolescents in non-
classroom settings, which may impact
uponthe externalvalidity of our findings.

Elevations in the prevalence of fighting
among 11-year-olds and among boys
suggest that prevention programs
should begin early and be developed
with a gendered lens. Frequent fighting
may be a marker for engagement in
other serious forms of risk behavior
in later adolescence and early adult-
hood.'880 Early prevention is warranted.
Second, those involved in prevention
efforts should take encouragement
from our findings that fighting has
declined. This provides a positive mes-
sage for prevention efforts, such as
those that attempt to ban physical vio-
lence in school settings®' Third, our
findings identify population subgroups,
both demographic and social, that are
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particularly vulnerable and require
targeted and perhaps tailored clinical
and public health interventions. Known
efficacious strategies include family-
based training,52 minimization of vio-
lence in public media,%384 school-based
strategies involving individual counsel-
ing of violent children,s5 the tailoring of
interventions to racial or ethnic com-
positions of communities, with specific
attention to family and community
influences,®8 as well as more general
development of social skills and appro-
priate conflict resolution.'® Such strat-
egies could have an impact on violence
and associated problem behaviors.

CONCLUSIONS

In summary, we described temporal
trends infrequent physical fighting within
30 mainly North American and European
countries. We also explored risk factors
for this fighting, with a focus on possible
socioeconomic determinants. Although
adolescent fighting remains important,

observed temporal declines provide
positive support for the efforts of those
involved in national violence-prevention
efforts. Ongoing surveillance is required
to confirm whether such trends persist,
especially in the face of the ongoing
economic crises. Finally, groups of young
people who remain more consistently
involved in frequent fighting, including
boys, young adolescents, those growing
up in poor countries, those engaged in
multiple risktaking, frequent victims of
bullying, and youths from more violent
settings, require ongoing and targeted
intervention by clinicians and violence
prevention specialists.

ACKNOWLEDGMENTS

The HBSC is a World Health Organization/
Euro collaborative study; International
Coordinator of the 2009-2010 study
is Candace Currie, St. Andrews Univer-
sity, Scotland; Data Bank Manager is
Oddrun Samdal, University of Bergen,
Norway. The 30 countries involved in this
analysis (current responsible principal
investigator) were Austria (R. Felder-
Puig), Belgium (D. Piette, C. Vereecken),
Canada (W. Pickett, J. Freeman), Croatia
(M. Kuzman), Czech Republic (M. Kalman),
Denmark (P. Due) Estonia (K. Aasvee),
Finland (J. Tynjala), France (E. Godeau),
Germany (P. Kolip), Greece (A. Kokkevi),
Greenland (B. Niclasen), Hungary (A.
Németh), Ireland (S. Nic Gabhainn), Israel
(Y. Harel-Fisch), Italy (F. Cavallo), Latvia
(I. Pudule), Lithuania (A. Zaborskis),
Netherlands (W. Vollebergh), Poland
(J. Mazur), Portugal (M. Gaspar de
Matos), Russia (team member A. Malinin),
Slovakia (A. Madarasova Geckova),
Slovenia (H. Jericek), Spain (C. Moreno),
Sweden (L. Eriksson), Switzerland
(E. Kuntsche), Ukraine (0. Balakireva),
TFYR Macedonia (L. Kostarova Unkovska),
the United Kingdom (England, A. Morgan;
Scotland, C. Currie; Wales, C. Roberts),
and United States (R. lannotti). We
thank Robert Smith (Norway) for his
careful assembly of the international
HBSC trends datafile.

Downloaded from pediatrics.aappublications.org at Swets Blackwell 92447996 on April 10, 2013


http://pediatrics.aappublications.org/

ARTICLE

REFERENCES

1.

10.

12.

Krug EG, Dahlberg LL, Mercy JA, Zwi AB,
Lozano R. World Report on Violence and
Health. Geneva, Switzerland: World Health
Organization; 2002

. Patton GG, Coffey G, Sawyer SM, et al. Global

patterns of mortality in young people:
a systematic analysis of population health
data. Lancet. 2009;374(9693):881—-892

. Molcho M, Harel Y, Dina LO. Substance use

and youth violence. A study among 6" to
10" grade Israeli school children. Int J
Adolesc Med Health. 2004;16(3):239—251

. Pickett W, Craig W, Harel Y, et al; HBSC Vio-

lence and Injuries Writing Group. Cross-
national study of fighting and weapon car-
rying as determinants of adolescent injury.
Pediatrics. 2005;116(6). Available at: www.
pediatrics.org/cgi/content/full/116/6/e855

. Rudatsikira E, Muula AS, Siziya S. Variables

associated with physical fighting among US
high-school students. Clin Pract Epidemol
Ment Health. 2008;4:16

. Alikasifoglu M, Erginoz E, Ercan 0, Uysal 0,

Kaymak DA, liter 0. Violent behaviour
among Turkish high school students and
correlates of physical fighting. Eur J Public
Health. 2004;14(2):173-177

. Kuntsche EN, Gmel G. Emotional wellbeing

and violence among social and solitary
risky single occasion drinkers in adoles-
cence. Addiction. 2004;99(3):331-339

. Sousa S, Gorreia T, Ramos E, Fraga S, Barros

H. Violence in adolescents: social and behav-
ioural factors. Gac Sanit. 2010;24(1):47-52

. Walsh S, Molcho M, Harel-Fisch Y, et al.

Physical and emotional health problems
experienced by youth engaged in violent
behaviour. Inj Prev. 2010(supp 1);16:A64d
Pickett W, lannotti RJ, Simons-Morton B,
Dostaler S. Social environments and phys-
ical aggression among 21,107 students in
the United States and Canada. J Sch Health.
2009;79(4):160-168

. Harel Y. A cross-national study of youth vi-

olence in europe. Int J Adolesc Med Health.
1999;11(3-4):121-134

Smith-Khuri E, lachan R, Scheidt PC, et al. A
cross-national study of violence-related
behaviors in adolescents. Arch Pediatr
Adolesc Med. 2004;158(6):539—-544

. Laufer A, Harel Y. Correlation between

school perception and pupil involvement in
bullying, physical fights and weapon car-
rying [in Hebrewl. Megamot. 2003;42(3):
437-459

. Brener ND, Simon TR, Krug EG, Lowry R.

Recent trends in violence-related behaviors
among high school students in the United
States. JAMA. 1999;282(5):440—446

PEDIATRICS Volume 131, Number 1, January 2013 o )
Downloaded from pediatrics.aappublications.org at Swets Blackwell 92447996 on April 10, 2013

20.

21.

22.

23.

24.

25.

26.

21.

. Swahn MH, Simon TR, Hammig BJ, Guerrero

JL. Alcohol-consumption behaviors and risk
for physical fighting and injuries among
adolescent drinkers. Addict Behav. 2004;29
(5):959-963

. Sosin DM, Koepsell TD, Rivara FP, Mercy JA.

Fighting as a marker for multiple problem
behaviors in adolescents. J Adolesc Health.
1995;16(3):209-215

. Resnick MD, Ireland M, Borowsky I. Youth

violence perpetration: What protects? What
predicts? Findings from the National Lon-
gitudinal Study of Adolescent Health.
J Adolesc Health. 2004;35(5):424.e-424.e1-10

. DuRant RH, Kahn J, Beckford PH, Woods ER.

The association of weapon carrying and
fighting on school property and other
health risk and problem behaviors among
high school students. Arch Pediatr Adolesc
Med. 1997;151(4):360-366

. Currie G, Nic Gabhaiin S, Godeau E, et al.

HBSC International Report from the 2005/
2006 survey. Edinburgh, Scotland: Child and
Adolescent Health Research Unit, University
of Edinburgh/WHO Regional Office for
Europe, Health Policy for Children and
Adolescents, No. 5; 2007

Williams JM, Currie CE, Wright P, Eiton RA,
Beattie TF. Socioeconomic status and adolescent
injuries. Soc Sci Med. 1997,44(12):1881-1891
Lipsey MW, Derzon JH. Predictors of violent
or serious delinquency in adolescence and
early adulthood. In: Loeber R, Farrington DP,
eds. Serous and Violent Juvenile Offenders:
Risk Factors and Successful Interventions.
London, England: Sage; 1998

Akiba M, LeTendre GK, Baker DP, Goesling B.
Student victimization: national and school
system effects on school violence in 37
nations. Am Educ Res J. 2002;39(4):829—-853
Sethi D, Racioppi F, Baumgarten |, Vida P.
Injuries and Violence in Europe: Why They
Matter and What Can Be Done. Copenha-
gen, Denmark: WHO Regional Office for
Europe; 2006

Nivette AE. Cross-national predictors of
crime: a meta-analysis. Homicide Stud.
2011;15(2):103-131

United Nations Office on Drugs and Crime.
2011 Global Study on Homicide. Vienna,
Austria: UNODC; 2011

Stuckler D, Basu S, Suhrcke M, Coutts A,
McKee M. The public health effect of eco-
nomic crises and alternative policy respon-
ses in Europe: an empirical analysis. Lancet.
2009;374(9686):315—323

Commission on the Social Determinants of
Health. Closing the Gap in a Generation: Health
Equity Through Action on the Social Determi-

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

nants of Health. Final Report of the Commis-
sion on Social Determinants of Health. Geneva,
Switzerland: World Health Organization; 2008
Pickett KE, Wilkinson RG. Child wellbeing and
income inequality in rich societies: ecological
cross sectional study. BMJ. 2007;335(7629):1080
Due P, Merlo J, Harel-Fisch Y, et al. Socio-
economic inequality in exposure to bullying
during adolescence: a comparative, cross-
sectional, multilevel study in 35 countries.
Am J Public Health. 2009;99(5):907-914
Elgar FJ, Craig W, Boyce W, Morgan A, Vella-
Zarb R. Income inequality and school bullying:
multilevel study of adolescents in 37 coun-
tries. J Adolesc Health. 2009;45(4):351-359
Marmot M. Social determinants of health
inequalities. Lancet. 2005;365(9464):1099—-1104
Jackman MR. Violence in social life. Annu
Rev Sociol. 2002;28:387-415

Toda M, Morimoto K, Fukuda S, Hayakawa K.
Lifestyle, mental health status and salivary
secretion rates. Environ Health Prev Med.
2002;6(4):260-263

Roberts C, Freeman J, Samdal 0, et al; In-
ternational HBSC Study Group. The Health
Behaviour in School-aged Children (HBSC)
study: methodological developments and
current tensions. Int J Public Health. 2009;
54(suppl 2):140-150

Currie G, Griebler R, Inchley J, et al. Health
Behaviour in School-Aged Children (HBSC)
Study Protocol: Background, Methodology
and Mandatory Items for the 2009/10 Survey.
CAHRU Edinburghand, Scotland and LBIHPR
Vienna: Austria; 2011

Waschbusch DA, Elgar FJ. Development and
validation of the Conduct Disorder Rating
Scale. Assessment. 2007;14(1):65—74
Currie G, Molcho M, Boyce W, Holstein B,
Torsheim T, Richter M. Researching health
inequalities in adolescents: the development
of the Health Behaviour in School-Aged
Children (HBSC) family affluence scale. Soc
Sci Med. 2008;66(6):1429-1436

Pickett W, Schmid H, Boyce WF, et al. Multiple
risk behavior and injury: an international
analysis of young people. Arch Pediatr
Adolesc Med. 2002;156(8):786—793

de Looze ME, Pickett W, Raaijmakers Q,
et al. Early risk behaviors and adolescent
injury in 25 European and North Ameri-
can countries: a cross-national consistent
relationships. J Early Adolesc. 2012;32(1):
104—-125

Kokkevi A, Nic Gabhainn S, Spyropoulou M;
Risk Behaviour Focus Group of the HBSC.
Early initiation of cannabis use: a cross-
national European perspective. J Adolesc
Health. 2006;39(5):712—719

e25


http://pediatrics.aappublications.org/

41.

42.

43.

44.

45.

46.

47.

48.

Smith PK, Morita Y, Junger-Tas J, Olweus D,
Catalano R, Slee P. The Nature of School
Bullying: A Cross-national  Perspective.
Florence, KY: Taylor and Frances/Routledge;
1999

Solt F. Standardizing the world income in-
equality database. Soc Sci (. 2009;90(2):
231-242

The Worlds Bank. Available at: http://data.
worldbank.org/indicator/NY.GDP.PCAP.CD.
Accessed on February 22, 2012

Elgar FJ, Aitken N. Income inequality, trust
and homicide in 33 countries. Eur J Public
Health. 2011;21(2):241-246

Health For All Mortality Data Base WHO.
(HFA-MDB) [Internet]. Geneva: World Health
Organization. [cited 2012 Feb 2]. Available
at: www.euro.who.int/en/what-we-do/data-and-
evidence/databases/mortality-indicators-by-67-
causes-of-death -age-and-sex-hfa-mdb. Accessed
February 10, 2012

Pan American Health Organization (PAHO).
Data and statistics. Estimated mortality
rates from homicides [cited 2012 Feb 22].
Available at: http://ais.paho.org/phip/viz/
basicindicatorbrowaser.asp. Accessed Feb-
ruary 10, 2012

Molcho M, Craig W, Due P, Pickett W, Harel-
Fisch Y, Overpeck M; HBSC Bullying Writing
Group. Gross-national time trends in bully-
ing behaviour 1994-2006: findings from
Europe and North America. Int J Public
Health. 2009;54(suppl 2):225-234

Olsen EQ, Hertz MF, Shults RA, Hamburger
ME, Lowry R. Healthy People 2010 objectives
for unintentional injury and violence among
adolescents. Trends from the National Youth
Risk Behavior Survey, 1999-2009. Am J Prev
Med. 2011;41(6):551-558

49.

0.

o1.

52.

93.

54.

99.

56.

57.

58.

Jiang N, Kolbe LJ, Seo DC, Kay NS, Brindis
CD. Health of adolescents and young adults:
trends in achieving the 21 Critical National
Health Objectives by 2010. J Adolesc Health.
2011;49(2):124-132

Cordero JA. The IMFs Standby Arrange-
ments and the Economic Downturn in
Eastern Europe: the Cases of Hungary,
Latvia and Ukraine. Washington, DC: Center
for Economic and Policy Research; 2009
McDowell L. The trouble with men? Young
people, gender transformations and the
crisis of masculinity. Int J Urban Reg Res.
2000;24(1):201-209

Chesney-Lind M, Jones N. Fighting for Girls:
New Perspectives on Gender and Violence.
Albany, NY: State University of New York
Press; 2010

US Department of Health and Human Serv-
ices. Youth Violence: A Report of the Sur-
geon General. Rockville, MD: USDHHS; 2001
Institute of Alcohol Studies. Adolescents and
alcohol: problems related to drinking. [cited
2012 Feb 2]. Available at: www.ias.org.uk/.
Accessed February 2, 2012

Twymann K, Saylor C, Taylor LA, Comeaux C.
Gomparing children and adolescents engaged
in cyberbullying to matched peers. Cyberp-
sychol. Behav Soc Netw. 2010;13(2):195—-199
Toppari J, Juul A. Trends in puberty timing
in humans and environmental modifiers.
Mol Cell Endocrinol. 2010;324(1-2):39—44
Nadanovsky P, Cunha-Cruz J. The relative con-
tribution of income inequality and imprison-
ment to the variation in homicide rates among
Developed (OECD), South and Central American
countries. Soc Sci Med. 2009;69(9):1343—1350
Arsenio WF, Gold J. The effects of social
injustice and inequality on children’s moral

59.

61.

62.

63.

64.

65.

66.

judgments and behavior: towards a theo-
retical model. Cogn Dev. 2006;21:388—400
Kennedy BP, Kawachi |, Prothrow-Stith D,
Lochner K, Gupta V. Social capital, income
inequality, and firearm violent crime. Soc
Sci Med. 1998;47(1):7-17

. Marcus RF. Cross-sectional study of vio-

lence in emerging adulthood. Aggress
Behav. 2009;35(2):188—202

Matos MG, Negreiros J, Simdes G, Gaspar T.
Gestdo de problemas de saude em meio Es-
colar: Violéncia, Bullying e Delinquéncia, vol.
IIl. Lisboa, Portugal: Coisas de Ler; 2009:23-53
Thomas EM. Aggressive behaviour out-
comes for young children: change in par-
enting environment predicts change in
behaviour. Statistics Canada Research Pa-
per. 2004. Available at: http://publications.
gc.ca/Collection/Statcan/89-599-MIE/89-599-
MIE2004001.pdf. Accessed February 22,
2012

Thomas SP, Smith H. School connected-
ness, anger behaviors, and relationships
of violent and nonviolent American youth.
Perspect Psychiatr Care. 2004;40(4):135—
148

Browne KD, Hamilton-Giachritsis C. The in-
fluence of violent media on children and
adolescents:a public-health approach. Lan-
cet. 2005;365(9460):702—710

Grossman DG, Neckerman HJ, Koepsell TD,
et al. Effectiveness of a violence prevention
curriculum among children in elementary
school. A randomized controlled trial.
JAMA. 1997;277(20):1605—-1611

Shetgiri R, Kataoka S, Ponce N, Flores G, Chung
PJ. Adolescent fighting: racial/ethnic dis-
parities and the importance of families and
schools. Acad Pediatr: 2010;10(5):323-329

(Continued from first page)

www.pediatrics.org/cgi/doi/10.1542/peds.2012-1614

doi:10.1542/peds.2012-1614
Accepted for publication Aug 13, 2012

Correspondence to Prof William Pickett, Queen’s University, Clinical Research Centre, Angada 3, Kingston General Hospital, 76 Stuart Street, Kingston, ON, K7L 2V7,
Canada. E-mail: will.pickett@queensu.ca

PEDIATRICS (ISSN Numbers: Print, 0031-4005; Online, 1098-4275).
Copyright © 2013 by the American Academy of Pediatrics

FINANCIAL DISCLOSURE: The authors have indicated they have no financial relationships relevant to this article to disclose.

FUNDING: This present analysis was funded in part by the Canadian Institutes of Health Research and the Heart and Stroke Foundation of Canada (MOP 97962; PCR
101415).

e26

PICKETT et al

Downloaded from pediatrics.aappublications.org at Swets Blackwell 92447996 on April 10, 2013


http://data.worldbank.org/indicator/NY.GDP.PCAP.CD.
http://data.worldbank.org/indicator/NY.GDP.PCAP.CD.
http://www.euro.who.int/en/what-we-do/data-and-evidence/databases/mortality-indicators-by-67-causes-of-death,-age-and-sex-hfa-mdb
http://www.euro.who.int/en/what-we-do/data-and-evidence/databases/mortality-indicators-by-67-causes-of-death,-age-and-sex-hfa-mdb
http://www.euro.who.int/en/what-we-do/data-and-evidence/databases/mortality-indicators-by-67-causes-of-death,-age-and-sex-hfa-mdb
http://ais.paho.org/phip/viz/basicindicatorbrowaser.asp.
http://ais.paho.org/phip/viz/basicindicatorbrowaser.asp.
http://www.ias.org.uk/
http://publications.gc.ca/Collection/Statcan/89-599-MIE/89-599-MIE2004001.pdf
http://publications.gc.ca/Collection/Statcan/89-599-MIE/89-599-MIE2004001.pdf
http://publications.gc.ca/Collection/Statcan/89-599-MIE/89-599-MIE2004001.pdf
mailto:will.pickett@queensu.ca
http://pediatrics.aappublications.org/

Trends and Socioeconomic Correlates of Adolescent Physical Fighting in 30
Countries
William Pickett, Michal Molcho, Frank J. Elgar, Fiona Brooks, Margaretha de Looze,
Katharina Rathmann, Tom F.M. ter Bogt, Saoirse Nic Gabhainn, Dagmar
Sigmundova, Margarida Gaspar de Matos, Wendy Craig, Sophie D. Walsh, Y ossi
Harel-Fisch and Candace Currie
Pediatrics 2013;131;€e18; originally published online December 3, 2012;

DOI: 10.1542/peds.2012-1614

Updated Information & including high resolution figures, can be found at:

Services http://pediatrics.aappublications.org/content/131/1/e18.full.ht
ml

References This article cites 48 articles, 5 of which can be accessed free
at:
http://pediatrics.aappublications.org/content/131/1/e18.full.ht
mi#ref-list-1

Subspecialty Collections This article, along with others on similar topics, appearsin

the following collection(s):

Adolescent Medicine
http://pediatrics.aappublications.org/cgi/coll ection/adol escent
_medicine

Permissions & Licensing Information about reproducing this article in parts (figures,
tables) or in its entirety can be found online at:
http://pediatrics.aappublications.org/site/misc/Permissions.xh
tml

Reprints Information about ordering reprints can be found online:
http://pediatrics.aappublications.org/site/misc/reprints.xhtml

PEDIATRICS isthe official journal of the American Academy of Pediatrics. A monthly
publication, it has been published continuously since 1948. PEDIATRICS is owned, published,
and trademarked by the American Academy of Pediatrics, 141 Northwest Point Boulevard, Elk
Grove Village, Illinois, 60007. Copyright © 2013 by the American Academy of Pediatrics. All
rights reserved. Print ISSN: 0031-4005. Online ISSN: 1098-4275.

American Academy of Pediatrics

DEDICATED TO THE HEALTH OF ALL CHILDREN"™

Downloaded from pediatrics.aappublications.org at Swets Blackwell 92447996 on April 10, 2013



http://pediatrics.aappublications.org/content/131/1/e18.full.html
http://pediatrics.aappublications.org/content/131/1/e18.full.html#ref-list-1
http://pediatrics.aappublications.org/cgi/collection/adolescent_medicine
http://pediatrics.aappublications.org/site/misc/Permissions.xhtml
http://pediatrics.aappublications.org/site/misc/reprints.xhtml
http://pediatrics.aappublications.org/

