JOURNAL OF RESEARCH ON ADOLESCENCE, 19(1), 9–34
r 2009, Copyright the Author(s)
Journal Compilation r 2009, Society for Research on Adolescence

Intensity of Aggression in Childhood as a
Predictor of Different Forms of Adult
Aggression: A Two-Country (Finland and
the United States) Analysis
Katja Kokko and Lea Pulkkinen
University of Jyväskylä
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This study examined the prediction of different forms of adult aggression
in 2 countries from child and adolescent aggression. It was based on 2 longitudinal projects: the Jyväskylä Longitudinal Study of Personality and Social Development (JYLS; N 5 196 boys and 173 girls) conducted in Finland
and the Columbia County Longitudinal Study (CCLS; N 5 436 boys and 420
girls) conducted in the United States. The same peer-nominated items for
aggression were used in both studies at age 8; comparable measures of
aggression were also available in adolescence (age 14 in the JYLS/19 in the
CCLS) and adulthood (ages 36/30 and 42/48). Results showed that in both
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countries and in both genders, aggression in school age was linked significantly to physical aggression and lack of self-control of anger in adulthood
but not to verbal aggression. This differential predictability of aggression
over 40 years suggests that individual differences in physical aggression are
more determined by lasting individual differences (including emotional reactivity) than are individual differences in verbal aggression.

The present study focused on gender and national differences in the longterm continuity of aggression from middle childhood to middle adulthood,
and the different ways continuing aggression manifests itself in adulthood.
By ‘‘continuity’’ we mean the extent to which individuals maintain their
relative positions within the population on aggression. Existing studies on
the continuity of aggression, like studies on the magnitude of aggression,
have indicated smaller gender differences than expected. These studies
mostly covered the age range from childhood through adolescence. In the
present study, continuity was examined from middle childhood to middle
adulthood—a span of 34–40 years. Few prior studies have approached this
age range. The focus of the study does not imply that discontinuity of
aggression from childhood to adulthood should be regarded as negligible or
that all serious forms of aggression have their origin only during childhood.
Rather, the goal was to explore with two longitudinal samples from different countries the extent of the continuity of child aggression to different
forms of adult aggression, such as physical and verbal aggression and low
self-control of anger, and the magnitude of gender differences in that continuity. The extent to which different forms of adult aggression show different predictability from child aggression is expected to provide insights into
the processes underlying long-term aggressive behavior. For example, if the
predictability is the same for both genders and all three forms of adult
aggression, the hypothesis would be viable that there is continuity in an
underlying trait of aggression independent of gender. On the other hand,
differential predictability for physical and verbal aggression, for example,
would suggest that different processes underlie those behaviors. Similarly,
gender differences in what types of adult aggression are most predictable
from childhood aggression suggest that gender not only has a main effect on
aggression but moderates the processes that produce continuity.

Gender Differences in Aggression
Generally held conceptions of aggression have assumed that males are
always more aggressive than females. Meta-analyses have, however,
shown that gender differences in the magnitude of aggression, although
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quite reliably found in school-age children independently of the informants (Vierikko, Pulkkinen, Kaprio, & Rose, 2006), are smaller than expected, particularly in more recent studies compared with older studies
(Coie & Dodge, 1998). Only about 5% of the variance in aggression is
explained by gender differences (Hyde, 1984). Furthermore, the existence
of gender differences depends on the method of measurement and the
form of aggression. The mean level of physical and verbal aggression is
higher among boys than among girls from toddlerhood onwards (e.g.,
Knight, Fabes, & Higgins, 1996; Loeber & Stouthamer-Loeber, 1998), but in
self-ratings of indirect aggression females often score higher (Lagerspetz,
Björkqvist, & Peltonen, 1988). In any case, the existence or nonexistence of
overall gender differences does not inform us much about the existence
of gender differences in the continuity of aggression.

Continuity of Aggression Over Time
The existence of the continuity of aggression from childhood to adulthood
has often been argued on the basis of studies on delinquency and antisocial
behavior. Numerous studies have shown that aggressive behavior in childhood is associated with delinquent behavior in adolescence or adulthood.
McCord (1983, 1994) and Patterson, Capaldi, and Bank (1991) in the United
States, Farrington (1991, 1994) in the United Kingdom, Magnusson (Magnusson, af Klinteberg, & Stattin, 1994; Magnusson, Dunér, & Zetterblom,
1975) in Sweden, Pulkkinen (1992) in Finland, and Moffitt (Moffitt, 1990;
Moffitt, Caspi, Dickson, Silva, & Stanton, 1996) in New Zealand have reported continuities from childhood aggression to antisocial behavior and
criminality at later ages. Correspondingly, data from the Columbia County
Longitudinal Study (CCLS) conducted in the United States revealed that
the likelihood of being convicted of a crime by age 30 and the seriousness of
the crime were significantly predicted by peer-nominated aggression at age
8 (Huesmann, Eron, & Dubow, 2002). Moffitt, Caspi, Rutter, and Silva (2001)
noted that 10-year lagged correlations in antisocial behavior ranged from
.12 to .36 for males and from 0 to .34 for females, depending on the measure
of antisocial behavior and the age of the participants. Studies have shown
that if aggression manifests itself early and is associated with other risk
factors, such as disruptive behavior, hyperactivity, neurological deficits,
and family adversities (e.g., Campbell, Shaw, & Gilliom, 2000; Dishion &
Patterson, 1993; Loeber & Stouthamer-Loeber, 1998; Moffitt et al., 2001),
then it places the individuals at the greatest risk for later criminality.
Continuity of aggression cannot, however, be inferred confidently
solely on the basis of findings demonstrating that childhood aggression is
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related to antisocial behavior or crime in young adulthood. First, antisocial
behavior is a broader construct than aggression and has many manifestations. Antisocial behavior encompasses not only delinquency and crime
among youth and adults, but also disruptive behavior in children (Rutter,
Giller, & Hagell, 1998). Second, criminal behavior is highly concentrated.
A small number of people (about 5% of males and an even smaller proportion of females) account for half of all criminal convictions in samples
studied in different countries (Pulkkinen, 1988). A person-oriented approach has revealed that adult antisocial behavior is most predictable on the
basis of multiple aspects of childhood functioning including restlessness,
lack of concentration, low school achievement, and aggression (Magnusson
& Bergman, 1990; Pulkkinen, 1992). Aggression alone is a more modest
predictor of crime (Magnusson, 1988, p. 159) or is predictive of crime only
for the most aggressive (Pulkkinen, 1998). These results imply, as Magnusson and Bergman (1990) point out, that the relationship between aggression
in childhood and later antisocial behavior ‘‘cannot be interpreted uncritically in terms of the role aggression plays in the development of these
adjustment problems’’ (p. 113). Third, male criminality is related not only
to aggression but also to high impulsiveness, low self-control, negative
emotionality, sensation seeking, and other psychopathy-related personality
characteristics (Pulkkinen, Virtanen, af Klinteberg, & Magnusson, 2000).
Fortunately, the studies predicting antisocial behavior and criminality
from childhood aggression have been supplemented by numerous studies
that have examined the continuity of aggression per se from childhood
to young adulthood. Aggression generally has been defined as behaviors
intended to injure or irritate another person (Buss, 1961; Coie & Dodge,
1998; Eron, Walder, & Lefkowitz, 1971; Loeber & Hay, 1997). Defined this
way, aggression has been found consistently to display continuity from
childhood to adolescence and young adulthood. Olweus (1979) reviewed
16 longitudinal studies of aggression primarily among males with lags
ranging from 6 months to 21 years and reported prediction coefficients
ranging from .98 for 1 year with 13-year-olds to .36 for 13 years from ages 5
to 18. He noted that continuity coefficients from childhood to young
adulthood generally decreased in a linear fashion as the interval between
the time points increased, and that the coefficients were similar regardless
of the different methods for measuring aggression (e.g., teacher ratings,
behavioral observations).
Gender Differences in the Continuity of Aggression Over Time
During childhood, equivalent continuity of aggression for the genders has
generally been found. In a longitudinal study of a U.S. sample, Cairns,
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Cairns, Neckerman, Ferguson, and Gariépy (1989) confirmed that the
continuity of teacher-rated aggressiveness was higher the shorter the time
interval. Cairns et al. (1989) also found that the continuity of teacher-rated
aggression from the fourth to the eighth grade was as high in girls as in
boys (correlation coefficients .51 and .49, respectively). Correspondingly,
age 6 aggression was correlated with age 11 aggression at .47 for boys and
.50 for girls in the Metropolitan Area Child Study (Huesmann, 2001).
As children move into adolescence, the continuity often has been found
to be higher for males. In a large Finnish twin sample (2,279 girls and 2,311
boys), continuity of aggression from ages 12 to 14 was somewhat higher in
boys (.35) than in girls (.26) (po.001) (Vierikko et al., 2006, p. 181). Similar
results were found in the CCLS (Huesmann, Eron, Lefkowitz, & Walder,
1984) in which aggression measured by peer nominations at ages 8 and 19
correlated .44 for males and .36 for females. Likewise, in the Finnish
Jyväskylä Longitudinal Study of Personality and Social Development
(JYLS), the correlation of teacher-rated aggression between ages 8 and 14
was .34 (po.001) for boys and .23 (po.01) for girls (Pulkkinen, 1987).
However, the correlation of peer-nominated aggression between ages 8
and 14 was .37 (po.001) for both girls and boys. When teacher ratings and
peer nominations were combined, the correlations between ages 8 and 14
were .38 for males and .33 for females (Kokko & Pulkkinen, 2005). Thus,
the continuity of girls’ aggression varied more with informant than did the
continuity of boys’ aggression. Finally, in a 15-year-long cross-national
longitudinal study conducted in four countries by Huesmann and colleagues (Huesmann & Eron, 1986; Huesmann, Moise-Titus, Podolski, &
Eron, 2003), continuity of aggression from age 6–10 to age 21–25 was
significant for males in the United States, Finland, and Poland; in Finland,
the continuity for females was about the same as for males; in the United
States, the continuity for females was significant but less than for males;
and in Poland, the continuity for females was not significant. In Israel, the
continuity of aggression was nonsignificant for males and for females. In
all countries childhood aggression was assessed through peer nominations, whereas early adult aggression was assessed using a composite
score involving several measures (e.g., physical, verbal, and indirect
aggression) reported by oneself and others.

Intensity of Aggression in Childhood as a Predictor of Different Forms
of Adult Aggression
Previously published results from both the CCLS and the JYLS also
have examined the general continuity of aggression from childhood into
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middle adulthood. For the CCLS, Huesmann et al. (1984) reported significant correlations between peer-nominated aggression at age 8 and both
the Minnesota Multiphasic Personality Inventory (MMPI) Scales F1419
(.30) and self-reported aggressiveness (.25) at age 30 in males. The MMPI
covers personality characteristics more broadly than teacher ratings and
peer nominations of aggression. In females, peer-nominated aggression at
age 8 correlated significantly with only the MMPI Scales (.16). In the JYLS,
the measure of aggression combined from teacher ratings and peer nominations at age 8 was significantly correlated with self-reported aggressiveness at ages 36 (.28) and 42 (.23) in males, but only at age 42 (.19; at age
36 .07) in females (Kokko & Pulkkinen, 2005). Thus, it seems that the extent
of continuity into adulthood may also depend on the form of aggression
being examined in adulthood, although no studies have examined this
issue in any detail.
In summary, previous published studies have generally shown
some continuity of general aggression from childhood all the way into
middle adulthood but have not examined the predictability of different
forms of adult aggression from childhood aggression. The reported gender differences in continuity have been very small in childhood but have
often been substantial in late adolescence and adulthood. Differences
across countries have also been substantial at least for countries with quite
different histories of socioeconomic change during the developmental
period.
The main purpose, then, of the present study was to examine the longterm predictability of different forms of aggression in middle adulthood
from the intensity of general aggression in middle childhood (possibly
mediated through adolescent aggression) and to determine if the predictability was similar across genders and across countries with different rates of
violence. In particular, we compared the development of aggression in
two similar cohorts that were born in the 1950s in Finland and the United
States. The rationale for comparing the two countries was to determine
whether the long-term predictability of aggression is bound to overall
violence rates or a more general phenomenon. Finland and the United
States have similar socioeconomic systems and levels but have quite
different levels of violence and intensity of aggression. For example, in
1998 the homicide rate in the United States was double that of Finland’s
and the major assault rate was 10 times that in Finland (Seventh United
Nations Survey on Crime Trends, n.d.). By intensity of general aggression
in childhood, we refer to the level of all types of aggression together—
physical, verbal, indirect, etc. Prior research has shown high correlations
in childhood between these different manifestations, and factor analyses
have indicated that they load highly on one dimension in childhood (Eron,

CHILDHOOD AGGRESSION AND ADULT AGGRESSION IN TWO COUNTRIES

15

Banta, Walder, & Laulicht, 1961; Pitkänen, 1969, p. 131).1 On the other
hand, substantial evidence exists that adult aggression is multidimensional with low correlations between some dimensions (Huesmann et al.,
2003, p. 209).
Child and adolescent aggression were expected for a variety of reasons
to be better predictors of adult physical aggression than of adult verbal
aggression. First, physical aggression emerges developmentally before
verbal aggression and thus might represent the most enduring type of
aggression (Pulkkinen, 1998; Tremblay, Hartup, & Archer, 2005). Second,
there are more social controls on physical aggression than on verbal aggression in early childhood. As a result of socialization by parents and
other adults (e.g., teachers), for most children the expression of aggression
may be channelled into prosocial, constructive acts for restructuring social
situations. Physical aggression in middle childhood therefore indicates
potentially longer lasting problems in socialization (Pulkkinen, 1982).
Third, one can also expect that only a minority of individuals are physically aggressive in adulthood, whereas relatively more tolerable or
socially acceptable verbal aggression might appear situation-specifically
in most individuals at some point in adulthood.
Along with physical and verbal aggression, the third marker of aggressiveness we assessed in adulthood was low self-control of anger. Low
self-control of anger is viewed as a cognitive-emotional deficit that would
contribute to childhood aggression and persist into adulthood (Eisenberg,
Fabes, Nyman, Bernzweig, & Pinuelas, 1994; Pulkkinen, 1982). Consequently, we hypothesized that childhood aggressiveness would also predict low self-control of anger in middle adulthood. We also hypothesized
that the predictability from childhood aggression of both adult physical
aggression and of adult low self-control of anger would be higher for
males than for females. Such a finding would be consistent with early
findings about general aggression in adulthood.
METHOD
Participants
The participants in the present study were drawn from two prospective
longitudinal studies: the JYLS conducted in Finland and the CCLS conducted in the United States.
1
In the current study using measures of different forms of childhood aggression would not
have been possible because of the way in which the U.S. data were coded, but it also seems
inappropriate given the more one-dimensional nature of childhood aggression.
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Finland: JYLS. In 1968, 12 complete school classes of second grade
pupils (N 5 369; 173 girls, 196 boys) in the town of Jyväskylä, Finland,
were selected randomly to be studied (Pulkkinen, 1982, 2006). These
participants mostly were born in 1959 and were 8 years old. They
constitute the original sample for the JYLS. Most of these participants have
been followed from age 8 to age 42, with information on them being
collected in multiple waves. Information about their aggression collected
during four of these waves of measurement—at ages 8, 14, 36, and 42—
was used in the current study.
At age 14 in 1974, 167 girls (97% of the original sample) and 189 boys
(97%) were evaluated again by peers on their aggressive behavior. At age
36 in 1995, 137 women (79% of the original sample) and 146 (74% of the
original sample; 2 men had died) completed an aggression inventory in
the context of a semistructured interview. At age 42 in 2001, the available
sample size was reduced to 157 women (1 woman had died and 15 refused
to participate) and 186 men (5 men had died and 5 had refused to
participate); of these, 120 women (69% of the original sample) and 123
men (63%) completed an aggression inventory.
The attrition analyses of the sample for which at least some information was obtained at age 42 indicated that the participants and nonparticipants did not differ from each other in their teacher-rated or peernominated social behavior (i.e., aggression, constructiveness, compliance,
anxiety, emotional self-control, and behavioral activity) at ages 8 and 14 or
in their grade-point averages collected from school archives at age 14
(Pulkkinen et al., 2003). These results were replicated for the whole sample
and for females and males separately. Thus, the participants represented
an unbiased resampling of the original random sample. They also represented, as indicated by the comparisons with the Statistics Finland’s
data, the whole Finnish age cohort born in 1959 in, for instance, marital
status, number of children, education, and employment rate.
However, pairwise comparisons of the participants who had information about aggression available at ages 36 and 42 with the participants who
did not have aggression information available at these ages revealed one
difference among male participants: males for whom information about
aggression was not available at age 36 had higher scores in peer-nominated aggression at age 8 than those males for whom there were data
about aggression at age 36, t(194) 5 2.00, po.05; no such difference existed
between age 42 male participants and nonparticipants and between
female participants and nonparticipants at either age.
United States: CCLS. In the 1959–1960 school year, almost the entire
population of third graders in Columbia County, a semirural area of New
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York State, was assessed on peer-nominated aggression (N 5 856; 420 girls;
436 boys, 95% Caucasian) in an attempt to measure the prevalence of
aggression (Eron et al., 1971; Huesmann, Dubow, Eron, & Boxer, 2006).
Most of the children were born in 1951 and were 8 years old. They
constitute the original sample for the CCLS. Most of these participants
have been followed from age 8 to age 48 with information on them being
collected in multiple waves. Information about their aggression collected
during the four waves of measurement—at ages 8, 19, 30, and 48—was
used in the current study.
At ages 18–19 in 1970, immediately after they graduated from high
school, 216 girls (51% of the original sample) and 211 boys (48%) were
evaluated again by peers on their aggressive behavior. At age 30 in 1981,
211 women (50% of the original sample) and 198 men (45%) completed
aggression measures as part of a wide-ranging assessment. At age 48 in
1999–2000, self-reports of aggression from 485 (57%) of the original 856
participants (240 females and 245 males) were obtained. Although the
number of relocated participants who refused to be interviewed (despite
substantial financial incentives) was higher than expected, the completed
reinterview rate of 57% over 40 years still provided a substantial sample
for analysis.
The resampled CCLS participants differed from the ‘‘dropouts’’ on
some dimensions. In the 1970 and 1981 data collection waves, the mean
age 8 aggression score for resampled participants was found to be significantly lower than the mean score for dropouts (e.g., by .17 SDs for the
1981 sample). Similarly, reinterviewed participants in 2000 had significantly lower age 8 peer-nominated aggression scores than dropouts (by
.28 SDs). However, there was no significant difference in parent-reported
aggression at age 8 between reinterviewed participants and dropouts.
Furthermore, the plots of the distributions and statistics revealed that
many of the highly aggressive participants were resampled and there was
no substantial restriction of range that might have made it hard to detect
relations between aggression and other variables. The age 48 reinterviewed participants and dropouts also were compared on 1960 demographic variables. There was no significant difference in father’s
occupation, but it was found that the reinterviewed participants’ parents
were better educated in 1960, t(703) 5 3.62, po.01, and also lived in more
costly housing at that time, t(666) 5 4.72, po.01. Reinterviewed participants also had higher age 8 IQ scores than dropouts, t(852) 5 5.76, po.01
(average difference was 5.77, range for dropouts 5 52–138, SD 5 14.95;
range for reinterviewed 5 52–142, SD 5 13.82). Again, although there
were mean differences, the range for the reinterviewed participants was
not restricted relative to the original range.
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Measures and Variables
In order to make the analyses in the two samples as equivalent as possible,
the measures of aggression that were used and the ages at which aggression was analyzed were selected to be as similar as possible. As a measurement of childhood aggression, we used peer-nominated aggression
scores obtained at age 8 in both samples. For adolescent aggression, we used
peer-nominated aggression scores obtained at age 14 in JYLS and at ages
18–19 in CCLS. For adult aggression, we used self-reported aggression
scores obtained at age 36 and again at age 42 in the JYLS, and we used selfreported aggression scores obtained at age 30 and again at age 48 in the
CCLS.
Finland: JYLS. At age 8, aggression was computed as an average score
on 10 peer-nominated items (Kokko & Pulkkinen, 2005), such as, ‘‘Who
attacks others without reason?’’, ‘‘Who says nasty things to other children
even if they had done nothing wrong?’’, ‘‘Who takes other children’s
possessions?’’ The items covered proactive, reactive, direct, and indirect
aggression displayed physically, verbally, and facially. Peers nominated
at least three same-sex children (not themselves) who displayed the
aggressive behavior in question. A child’s score for each item was formed
by the number of nominations received in the class in relation to the
maximum number of votes (Pulkkinen, 1987; coefficient a 5 .92; average
interitem r 5.53).
At age 14, one compounded item of highly correlating aggressive acts
with high loadings on the general factor for aggression (Pitkänen, 1969)
was used: ‘‘Attacks without reason, teases others, says naughty things.’’
The participant’s score was formed in the same way as at age 8.
At ages 36 and 42, aggression was assessed using seven self-reported
items, of which four were drawn from the Aggression Questionnaire by
Buss and Perry (1992) and three were developed by Pulkkinen for the JYLS
(Kokko & Pulkkinen, 2005). Coefficient as for the whole scale were .70 at
age 36 and .69 at age 42. Three subscales of adult aggression were calculated by averaging the items: Physical aggression (two items, ‘‘Given
enough provocation, I may hit another person’’ and ‘‘Once in a while I
cannot control the urge to strike another person’’), verbal aggression (two
items, ‘‘When people annoy me, I may tell them what I think of them’’ and
‘‘If I am teased or attacked I will tease or attack back to the same degree’’),
and low self-control of anger (three items, ‘‘I have trouble controlling my
temper,’’ ‘‘Sometimes I fly off the handle for no good reason,’’ and ‘‘I often
get angry and easily land in disputes or fights’’). Participants rated themselves on a scale varying from 1 5 describes me poorly to 4 5 describes me very
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well. Coefficient as for the subscales with average interitem correlations in
parentheses were .64 (.47), .50 (.33), and .66 (.39) at age 36, and .66 (.49), .33
(.20), and .68 (.41) at age 42, respectively. In our analyses, we combine the
age 36 and 42 aggression measures of each form of aggression into one
measure of that form of aggression in adults; so the relatively low reliability of verbal aggression at age 42 alone need not be of concern.
United States: CCLS. At age 8, aggression was measured using 10
peer-nominated items, such as, ‘‘Who pushes and shoves other children?’’,
‘‘Who says mean things?’’, ‘‘Who takes other children’s things without
asking?’’ These items were comparable to what was used in the JYLS. The
score represents the proportion of times the child was nominated by his or
her classmates on any of the 10 aggression items (Huesmann & Eron, 1986;
coefficient a 5 .90; average interitem r 5.47).
At ages 18–19, aggression was measured using the same peer-nominated items as at age 8, save for the omission of one item (‘‘Who says, ‘Give
me that!’?’’; Lefkowitz, Eron, Walder, & Huesmann, 1977). Participants
were first presented with a list of those original participants who had
attended school with them in 1960 at age 8, and were asked to identify
those whom they now know ‘‘well enough to answer some questions
about.’’ Participants then answered each of the nine peer-nomination
questions (e.g., ‘‘Who pushes and shoves others?’’) by checking off all the
names that applied from the list of participants. Each individual’s score
was computed as the number of times he or she was nominated on the
nine questions divided by the number of times he or she could have been
nominated. This measure was highly reliable with an internal consistency
of .90 (average interitem r 5 .50) across the nine items.
At age 30, aggression scores were derived from self-ratings of serious
physical aggression and verbal aggression (Huesmann et al., 1984). Severe
physical aggression was measured by three items asking how many times
in the past 5 years (from 0 to 4 or more times) the person had ‘‘choked,
punched, or beaten another adult’’; had ‘‘slapped or kicked another
adult’’; or had ‘‘threatened or actually cut someone with a knife or threatened or shot at someone with a gun’’ (Huesmann et al., 1984; coefficient
a 5 .60; average interitem r 5.33). Verbal aggression was computed as an
average score on 4 ‘‘feel like’’ items (e.g., ‘‘How often do you feel like
screaming, losing your temper at people, being a little rude to people, or
picking a fight or arguing with people?’’). Participants responded from
0 5 never true to 4 5 almost always true (coefficient a 5 .73; average interitem r 5.40)
At age 48, aggression scores were derived again from self-ratings of
severe physical aggression and verbal aggression, and in addition from
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self-ratings of lack of self-control of anger. Severe physical aggression was
computed by averaging four items very similar to those used at age 30 (‘‘In
the last year, how often have you slapped or kicked someone, punched or
beaten someone, choked someone, or threatened or actually cut another
person with a knife, or threatened or shot at another person with a gun?’’),
with two additional items indicating milder aggression (i.e., ‘‘Start a fight
over nothing,’’ and ‘‘Push or shove other people’’). For each of the items,
participants rated themselves on a scale varying from 0 5 never to 3 5 a lot,
and the scores for all items were averaged to compute the scale score.
Coefficient a for the scale was .60 (average interitem r 5.27). Verbal aggression was assessed as described above for age 30 except that ‘‘say mean
things to other people’’ was used instead of ‘‘screaming.’’ Coefficient a
was .77 (average interitem r 5.46). Lack of self-control of anger was comprised of three items taken from the Brief Symptom Inventory (BSI;
Derogatis, 1992) and two items taken from Eisenberg et al.’s (1994) emotional control scale. The three BSI items were ‘‘In the past seven days how
much have you been bothered by ‘feeling easily annoyed or irritated,’ or
by ‘temper outbursts that you could not control,’ or by ‘getting into frequent arguments’’’ (response choices were: 0 5 not at all, 1 5 a little bit,
2 5 moderately, 3 5 quite a bit, and 4 5 extremely). The two Eisenberg items,
which were reverse scored on a scale from 1 to 7, were ‘‘When I get angry, it
is easy for me to still be rational and not overreact,’’ and ‘‘I am slow to
become angry, nervous, or upset.’’ Coefficient a for the combined sevenitem scale was .63 (average interitem r 5.25).
RESULTS
Descriptive Results
Differences in procedures and measures prevented comparisons of mean
aggression scores between ages and countries; however, some gender comparisons within countries could be made. In childhood and adolescence,
U.S. males scored significantly higher on peer-nominated aggression than
U.S. females, at age 8, t(854) 5 7.75, po.001; at age 19, t(425) 5 7.74,
po.001. At age 30, U.S. males scored higher than females on severe physical aggression, t(400) 5 3.08, po.001, and marginally higher on verbal
aggression, t(400) 5 1.67, po.10. However, by age 48 there were no significant differences in severe physical aggression, verbal aggression, or
self-control of anger.
In Finland, we could not assess gender differences in peer-nominated
aggression in childhood or adolescence because nominations in
Finland were same-sex limited. Comparisons of male and female adult
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self-reported aggression revealed that as in the United States, in young
adulthood Finnish males scored marginally higher than females on verbal
aggression, t(312) 5 1.84, po.10. However, unlike in the United States,
Finnish males and females did not differ on physical aggression in young
adulthood (at age 36), and Finnish females scored significantly lower on
self-control of anger than did males, t(312) 5 2.21, po.05. (No comparison
could be made with the United States sample as self-control of anger was
not measured in young adulthood in the United States.) Finally, as in the
United States, by middle adulthood (age 42) there were no significant
differences between males and females on physical aggression, verbal
aggression, or self-control of anger. In summary, by middle adulthood
there did not seem to be pronounced gender differences in aggression,
but in earlier years there were differences with boys being more overtly
aggressive when there were differences.

Longitudinal Correlations
The correlations over time within the Finnish sample are shown in Table 1
and within the United States sample in Table 2. In both cases, correlations
for females are shown above the diagonal and correlations for males are
shown below the diagonal.
As can be seen from these tables, there was substantial continuity of
aggression within childhood/adolescence for both females and males in
both countries. Age 8 aggression correlated significantly with age 14 aggression in Finland for both males and females, and age 8 aggression
correlated significantly with age 19 aggression in the United States for
both males and females. One can also see that within the adult years, in
both genders in both countries there was continuity in verbal aggression
(from age 36 to 42 in Finland and from ages 30 to 48 in the United States).
For males, there was also significant continuity in physical aggression in
both countries within adulthood, but for females, there was significant
continuity in physical aggression only in the Finnish sample. Finally,
within the Finnish sample, there was continuity within adulthood for selfcontrol of anger both for males and females. In general, the ‘‘within
adulthood’’ continuities in the United States were lower than those in
Finland, but one must remember that the time lag in the United States
between the two adulthood measurements was 18 years compared with
only 6 years in Finland. Generally, these data indicated substantial continuity in aggression within childhood/adolescence and again within
adulthood in both countries.
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TABLE 1
Pairwise Correlations of Aggression Measures Over Time for Females (Above Diagonal) and
Males (Below Diagonal) in the JYLS Finnish Sample
Variable
Age-8 peer-nominated
aggression (Aggr8)
Age-14 peer-nominated
aggression (Aggr14)
Age-36 self-rated physical
aggression (Phys36)
Age-36 self-rated verbal
aggression (Verb36)
Age-36 self-rated low
self-control of anger
(Ang36)
Age-42 self-rated physical
aggression (Phys42)
Age-42 self-rated verbal
aggression (Verb42)
Age-42 self-rated low
self-control of anger
(Ang42)

Aggr8 Aggr14 Phys36 Verb36

Ang36 Phys42 Verb42 Ang42

–

.37nnn

.03

.05

.03

.11

.21n

.05

.36nnn

–

.12

.07

.09

.31nn

.13

.18n

–

.12

.28nn

.46nnn

.17

.08

.10

.27nn

.14

.13

.37nnn

–

.04

.08

.46nnn

.38nnn

.10

.26nn

.53nnn

.15

.36nnn

.17

.21n

.44nnn

.60nnn

.42nnn .48nnn

–

.11

.16

.40nnn

.34nnn

.63nnn .47nnn

.50nnn

.33nnn .06
–

.40nnn .13

.04

.22n

.38nnn

–

.20n

.17
.23n
–

Note. Females (N 5 110–165) above diagonal; males (N 5 109–186) below the diagonal.
po.001; nnpo.01; npo.05.

nnn

The correlations from childhood/adolescent aggression to adult
aggression were not nearly as strong as the within childhood or within
adulthood correlations. However, there were some significant correlations
for males and females in both countries. Also, for males and females in
both countries the adolescent peer-nominated measure of aggression
seemed to be a better predictor of adult aggression than did age 8 peernominated aggression. The different patterns of relations to each different
form of adult aggression suggested that different components of
adult aggression might be differentially related to childhood/adolescent
aggression.
An examination of the within-adulthood correlations among the three
components of adult aggression that were assessed (physical, verbal, and
low self-control of anger) revealed moderate and significant inter-correlations that were somewhat higher for males than for females, particularly
in Finland. The moderate magnitude of these correlations suggested that,
although there likely was a common underlying construct of aggressiveness affecting all the manifest variables in adulthood, there also were
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TABLE 2
Pairwise Correlations of Aggression Measures Over Time for Females (Above Diagonal) and
Males (Below Diagonal) in the CCLS U.S. Sample
Variable
Age-8 peer-nominated
aggression (Aggr8)
Age-19 peer-nominated
aggression (Aggr14)
Age-30 self-rated physical
aggression (Phys30)
Age-30 self-rated verbal
aggression (Verb39)
Age-48 self-rated physical
aggression (Phys48)
Age-48 self-rated verbal
aggression (Verb48)
Age-48 self-rated low selfcontrol of anger (Ang48)

Aggr8 Aggr19 Phys30 Verb30 Phys48

Verb48

Ang48

–

.42nnn

.04

.16n

.03

.04

.03

.41nnn

–

.08

.01

.20n

.12

.14

.29nnn

.45nnn

.36nnn

.13

.17n

.07

.05

.14

.11

–

.26nnn

.42nnn

.37nnn

.06

.16n

.24nn

.31nnn

–

.41nnn

.23nnn

.11

.13

.18n

.39nnn

.56nnn

.24nnn

.25nn

.16

.37nnn

.43nnn

–

–

.33nnn

.49nnn

–

Note. Females (N 5 151–240) above diagonal; males (N 5 137–245) below the diagonal.
po.001; nnpo.01; npo.05.

nnn

unique factors affecting each of them. This finding is thus also consistent
with our expectation that intensity of childhood and adolescent aggression would differentially predict different forms of adult aggression.

Models for Predicting Adult Aggression
To assess the predictability of different forms of adult aggression from
childhood and adolescent general aggression, we employed structural
equation modeling (SEM) using AMOS 4.01 (Arbuckle & Wothke, 1999)
with full information maximum likelihood estimation. In each SEM
model, we formed latent factors for different forms of adult aggression by
combining the two adult measurement points, that is, ages 36 and 42 in the
JYLS and ages 30 and 48 in the CCLS. These latent factors were formed
because, as previously shown (Kokko & Pulkkinen, 2005), there is high
continuity in aggression within adulthood, and because we were interested in the shared variance of adult aggression indices. First, we estimated a model in which a second-order latent factor of adult aggression
(comprised of first-order latent factors for physical aggression, verbal
aggression, and low self-control of anger) was predicted by child and
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Females' Coefficients Are Above Each Line; Males' Are Below
.00

Finland: JYLS
R2 = .08

.03
Peer-Nominated
Peer-Nominated
.29*
Aggression .38***
Aggression
.33**
.35***
Age 8
Age 14

PHYSICAL
Aggression
R2 = .12

–.11
.07

.67f

Physical Aggression
Age 36

.75f
.70f
Physical Aggression
.73f Age 42

USA: CCLS

Peer-Nominated
Peer-Nominated
Aggression .43***
Aggression .53**
.67***
.43***
Age 8
Age 19

R2 = .24

Physical Aggression
.37f Age 30
.53f

PHYSICAL
Aggression

.38f

R2 = .49

.49f

Physical Aggression
Age 48

χ2= 13.578, df = 8, p = .093; RMSEA = 0.024; CFI = .99.
Numbers represent the estimated standardized coefficients.
fValue of unstandardized coefficient fixed to 1.
***p < .001; **p < .01; *p < .05.
FIGURE 1
Child and adolescent aggression as antecedents of adult physical aggression:
A four-group model.

adolescent aggression, and adolescent aggression was further predicted
by child aggression. We tested this model as a four-group model (Finnish
females and males, U.S. females and males; the parameters were estimated
with no constraints across countries or genders). This model did not
reproduce the observed correlations within reasonable bounds of error
(w2 5 95.27, df 5 48, po.001), although the absolute deviations were not
large (RMSEA 5 .028). Because this model did not fit well, and because the
longitudinal correlations in Tables 1 and 2 suggested different degrees of
continuity for different forms of aggression, we estimated models separately for each different form of adult aggression. These three models are
shown in Figures 1–3. In each case, the model was estimated as a fourgroup model (Finnish females, Finnish males, U.S. females, U.S. males)
with parameters unconstrained, and then with parameters (as a group and
individually) constrained to be the same across genders, across countries,
and across genders and countries.
Physical Aggression
The four-group unconstrained model for predicting physical aggression is
shown in Figure 1. The model fits the data adequately (w2 5 13.58, df 5 8,
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Females' Coefficients Are Above Each Line; Males' Are Below
.15

Finland: JYLS
R2 = .04

.15
Peer-Nominated
Peer-Nominated
.10
.37***
Aggression
Aggression
.16
.36***
Age 8
Age 14

.03

VERBAL
Aggression

.64f
.76f

Verbal Aggression
Age 36

.63f

R2 = .07

.78f

Verbal Aggression
Age 42

R2 = .01

.65f

Verbal Aggression
Age 30

USA: CCLS

.07
Peer-Nominated
Peer-Nominated
.42***
.08
Aggression
Aggression
.17
.43***
Age 8
Age 19

VERBAL
Aggression
R2 = .05

.63f
.67f
.61f

Verbal Aggression
Age 48

χ2 = 13.862, df = 8, p = .085; RMSEA = 0.024; CFI = .99.
Numbers represent the estimated standardized coefficients.
fValue of unstandardized coefficient fixed to 1.
***p < .001; **p < .01; *p < .05.
FIGURE 2
Child and adolescent aggression as antecedents of adult verbal aggression:
A four-group model.

p 5 .093, RMSEA 5 .024, CFI 5 .99, AIC 5 109.58). In this model (as in the
models for verbal aggression and self-control of anger shown in Figures 2
and 3), aggression in childhood (age 8) significantly predicted aggression
in adolescence (age 14/19) for females and males in Finland and the
United States. Figure 1 also shows that aggression in adolescence in turn
significantly predicted physical aggression in adulthood (ages 30/36 and
42/48). The explained variance of adult physical aggression was higher in
the U.S. sample than in the Finnish sample. It was 24% for U.S. females
(po.001) and 49% for U.S. males (po.001); the respective figures were 8%
(po.01) and 12% (po.001) for Finnish females and males. There was no
significant independent effect of age 8 aggression on adult physical aggression other than the effect mediated through adolescent aggression.
Deleting the direct path from age 8 aggression to adult physical aggression
did not produce a significantly worse fit of the model to the data
(AIC 5 102.52, w2 difference 5 0.94, df 5 4, p 5 .919), indicating that the entire effect of age 8 aggression on adult physical aggression seems to be
mediated through adolescent aggressiveness. Constraining the paths to be
the same for both genders produced a significantly worse fit (po.05,
AIC 5 114.31) and constraining the paths to be the same for both countries
produced a marginally worse fit (p 5 .077, AIC 5 108.97).
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Females' Coefficients Are Above Each Line; Males' Are Below
– .08
.08

Finland: JYLS
R2 = .05

Peer-Nominated
Peer-Nominated
.37***
Aggression
Aggression
.35***
Age 8
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***p < .001; **p < .01; *p < .05.

R2 = .09

1f

S-C of Anger
Age 48

FIGURE 3
Child and adolescent aggression as antecedents of adult low self-control of
anger: A four-group model.

Verbal Aggression
The unconstrained model for predicting verbal aggression is shown
in Figure 2 and fits the data adequately (w2 5 13.86, df 5 8, p 5 .085,
RMSEA 5 .024, CFI 5 .99, AIC 5 109.86). Adolescent aggression at age
14/19 by itself did not significantly predict adult verbal aggression in any
country or gender. Additionally, the paths from age 8 aggression directly
to adult verbal aggression were all nonsignificant, and removing these
paths did not significantly reduce the fit of the model (AIC 5 106.27, w2
difference 5 4.41, df 5 4, p 5 .353). The variance in adult verbal aggression
explained by childhood and adolescent aggression was consequently
rather low: 4% (po.05) for Finnish females and 7% (po.01) for Finnish
males, and 1% (ns) for U.S. females and 5% (p o .001) for U.S. males.
Nevertheless, the total effects of childhood and adolescent aggression on
adult verbal aggression were significant for males in both countries and
females in Finland, indicating that the combination of direct effects and
indirect effects of age 8 aggression together has a small but significant
influence on adult verbal aggression. Constraining the paths to be the
same for both genders produced a significantly worse fit (po.05,
AIC 5 111.54) and constraining the paths to be the same for both countries produced a marginally worse fit (p 5 .095, AIC 5 108.67).
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Low Self-Control of Anger
The path model for predicting low self-control of anger is shown in Figure
3 and fits the data quite well (w2 5 2.043, df 5 4, p 5 .728, RMSEA 5 .00,
CFI 5 1.00, AIC 5 86.04). For females, the effects of prior aggression on
low self-control of anger in adulthood were almost identical in the two
countries with the entire effect of age 8 aggression on adult self-control of
anger being mediated through adolescent aggression. The explained variance in adult self-control of anger was 5% (po.05) for Finnish females and
4% (po.001) for U.S. females. For males, however, the results were quite
different in the two countries. In Finland, there was no significant direct
effect of childhood aggression on adult low self-control and only a small
effect of adolescent aggression on adult low self-control of anger. Only 2%
(ns) of the variance in adult self-control of anger was explained by prior
aggressiveness in Finland. In the United States, however, for males there
was a significant direct effect of both adolescent aggression and age 8
aggression on low self-control of anger in adulthood. The explained variance in adult low self-control of anger from childhood and adolescent
aggression was 9% (po.001) for U.S. males. Constraining the paths to be
the same for both genders or both countries produced significantly worse
fits (po.01, AIC 5 94.97 and po.05, AIC 5 88.04, respectively). However,
the model fit just as well (w2 5 4.4, df 5 7, p 5 .733) when only the adolescent aggression to adult self-control paths were constrained to be the same
regardless of gender or country.

DISCUSSION
The goal of the present study was to investigate in females and males in
two countries (Finland and the United States) the predictability of different forms of adult aggression from aggression in middle childhood using
as comparable measures as possible. Our specific interest was to examine
whether the intensity of aggression in childhood/adolescence predicted
differentially to three forms of adult aggression, that is, physical aggression, verbal aggression, and low self-control of anger, and whether the
continuity varied by gender and country. We had hypothesized that the
predictability of adult aggression from child aggression through adolescent aggression would be higher for adult physical aggression than for
adult verbal aggression. Our results revealed this to be true. There was
greater predictability of adult physical aggression and low self-control of
anger than of adult verbal aggression. Further, as predicted, much of
the child effect on adult aggression was mediated through adolescent
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aggression. Childhood and adolescent aggression together predicted
adult physical aggression significantly both for males and for females in
both countries though the amount of explained variance varied by gender
and country. Within the U.S. sample, the explained variance of adult
physical aggression was three to four times higher than within the Finnish
sample. Also, within the U.S sample, the explained variance of male
physical aggression was twice as high as for females; within the Finnish
sample there were no gender differences.
This finding of stronger predictability of adult physical aggression from
childhood and adolescent aggression may be partly explained by a
stronger biological basis for physical aggression. As argued by Tremblay
(2000), physical aggression is ‘‘ontogenetically’’ prior to less severe forms
of aggression, such as verbal aggression or indirect aggression. Although
physical aggression generally decreases with increasing age, it can be
assumed that individuals maintain their relative positions in this form of
aggression more so than in other forms of aggression. Verbal aggression,
being more socially acceptable for adults than physical aggression, is
likely to be more heavily influenced by situational factors than physical
aggression and more likely to appear from time to time in people who are
not characteristically aggressive. This line of reasoning is given indirect
support by a study which indicates that physically aggressive antisocial
behavior and its continuity from childhood to adolescence is explained
more strongly by heritable genes compared with the continuity of nonaggressive antisocial behavior; the latter is influenced both by heritability
and shared environment (Eley, Lichtenstein, & Moffitt, 2003). Furthermore, a genetically informed study of 6-year-old twins found more of a
genetic contribution for physical aggression but only a weak genetic contribution for social aggression (Brendgen et al., 2005). The highest risk for
early-onset and persistent aggression is observed among those children
who possess high levels of biological and social risk factors (Brennan, Hall,
Bor, Najman, & Williams, 2003). Still, as the explained variance in adult
physical aggression in this study indicates, there is much individual variation in the continuity of aggression that is explained by factors other than
earlier aggression. Low self-control of anger indicated by, for instance, ‘‘I
have trouble controlling my temper’’ reflects underlying emotional processes. Continuity in them was expected to be higher than in verbal
expressions of aggression. The results confirmed this assumption.
As for the gender differences in the continuity of aggression, in line
with our expectations based on previous studies (see Huesmann, 2001;
Huesmann et al., 1984), higher continuity from earlier aggression to adult
physical aggression was observed among U.S. males compared with U.S.
females. In the Finnish sample, however, the gender difference was not
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significant. It is possible that the more severe items for physical aggression
used in the U.S. study than in the Finnish study affected the finding of
higher continuity to physical aggression observed among the U.S. participants. Severe physical aggression may be more predictable from earlier
aggression than is less severe physical aggression. In future studies, it
would be relevant to take into account the intensity of aggression in the
measures of aggressive behavior for the study of the threshold for the
intensity in both the predictor and outcome measures of aggression.
As for the cultural differences, the greater predictability of physical
aggression in the United States compared with Finland and greater predictability of physical aggression among the U.S. males than among
females compared with no gender differences in the Finnish sample are
findings warranting further study. These might indicate real cultural
differences, but methodological issues might also explain differences. For
example, there was a shorter measurement interval from adolescence to
adulthood in the U.S. sample than in the Finnish sample (11 years in the
U.S. sample, ages 19–30; 22 years in the Finnish sample, ages 14–36). On
the other hand, one should note that the U.S. measure administered at age
19 asked the participants to recollect the aggressive behavior of their peers
during the last few years (i.e., middle adolescence). Thus, with respect to
the time periods actually sampled, the interval difference between the
Finnish JYLS and the U.S. CCLS probably was not substantive.
A clear strength of the present study is that it was based on two long-term
longitudinal studies, both of which have collected information about aggressive behavior at several age points, in childhood and adulthood, using
similar methods (i.e., peer nominations in childhood, self-reports in adulthood). In fact, at age 8, the same peer-nominated items were used in both
studies. By the time Pulkkinen began the JYLS in 1968, Eron (Eron et al., 1961)
had already published his measure of child aggression; Pulkkinen used the
same method and some of the items in her instrument for JYLS. This made
the present comparison and the study of developmental pathways of aggression possible. Because there was a change in the informant of aggression
from school age (childhood and adolescence) to adulthood (from peer nomination to self-report) the present findings on the continuity of aggression
from school age to adulthood cannot result from shared variance caused by
the same informant. As for the shared variance caused by the same informants used within school age and within adulthood, we do not see this as
affecting our conclusions on the continuity of child aggression via adolescent
aggression to different forms of adult aggression. In adulthood, we combined
the two time points of aggression measures (ages 36 and 42 in the JYLS and
ages 30 and 48 in the CCLS) in order to capture the variance that was common to them; continuity within adulthood was not our main focus.
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Considering the long time span analyzed in the present study, it was not
possible to assess aggression using the same instruments and the same
informants at different ages and, thus, it is possible that changes in aggression from childhood to adulthood may, in addition to true changes,
also reflect changes due to measures. It has been shown that, for example,
depending on the informant, varying heritability estimates of aggression
have been obtained (Hudziak et al., 2003; Vierikko, Pulkkinen, Kaprio,
Viken, & Rose, 2003). Children seem not to be reliable informants of their
own behaviors (Pitkänen, 1969), but peer nominations in childhood have
shown high validity and reliability, followed by teacher ratings and
parental ratings (Henry & The Metropolitan Area Child Study Research
Group, 2006; Pulkkinen, Kaprio, & Rose, 1999). In late adolescence, peer
nominations of aggression have been found to correlate with self-reports of
aggression (Huesmann et al., 1984). In adulthood, comparable measures of
self-reported aggression were available in the JYLS and CCLS; adult selfreported aggression has previously been shown to be a reliable and valid
measure (Kokko & Pulkkinen, 2005). Another advantage of this study is that
sophisticated multiple-group modeling was used for the study of gender
and/or cultural differences in the continuity of aggression.
In future studies, it would be interesting to examine whether different
forms of child aggression, for example, physical, verbal, indirect (Lagerspetz et al., 1988), and relational (Crick & Grotpeter, 1995), show different
magnitudes of continuity into adult physical and verbal aggression, as
well as low self-control of anger. It was not possible to investigate this
question in the present study because the child and/or adolescent aggression measures were not designed to assess specific subtypes of aggression, although a few items representing various subtypes of aggression
were indeed included; the childhood aggression scales in each country
were highly internally consistent (as4.90). Other research also has
shown high correlations among subtypes of aggression (e.g., reactive vs.
proactive, physical vs. verbal, Dodge & Coie, 1987; physical vs. relational,
Cillessen & Mayeux, 2004) during childhood; so it might be that some
subtypes of aggression are not as strongly differentiated in childhood
as in adulthood. Nevertheless, future research investigating continuity
of specific subtypes of aggression from childhood through adulthood is needed.
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