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Recent work on bullying perpetration includes the hypothesis that bullying carries an evolutionary advantage for per-
petrators in terms of health and reproductive success. We tested this hypothesis in the National Child Development
Study (n = 4998 male, n = 4831 female), British Cohort Study 1970 (n = 4261 male, n = 4432 female), and TRacking
Adolescents’ Individual Lives Survey (n = 486 male, n = 521 female), where bullying was assessed in adolescence
(NCDS, BCS70: age 16, TRAILS: age 14) and outcomes in adulthood. Partial support for the evolutionary hypothesis
was found as bullies had more children in NCDS and engaged in sexual intercourse earlier in TRAILS. In contrast, bul-
lies reported worse health in NCDS and BCS70.
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The literature on bullying victimization has surged
in the past decade, with studies usually concluding
that victims of bullying pay a high price in terms

of mental and physical health (Schoeler, Duncan,
Cecil, Ploubidis, & Pingault, 2018). Negative out-
comes are often implied for bullying perpetrators
as well and reviews suggest modest to moderate
effect sizes for problem outcomes in bullies (Ttofi,
Farrington, L€osel, Crago, & Theodorakis, 2016; Vri-
jen, Wiertsema, Ackermans, van der Ploeg, &
Kretschmer, 2021). However, negative outcomes of
bullying perpetration are not universal: After con-
trolling for childhood risk, bullies mastered norma-
tive developmental tasks just as well as nonbullies
(Kretschmer et al., 2018) and did not fare worse on
psychological adjustment, health, or wealth (Cope-
land, Wolke, Angold, & Costello, 2013; Wolke,
Copeland, Angold, & Costello, 2013). Some suggest
that bullying has an adaptive function and is
instrumental to greater health and reproductive fit-
ness (Koh & Wong, 2017; Volk, Camilleri, Dane, &
Marini, 2012; Volk, Dane, Dane, Marini, & Vaillan-
court, 2015; Volk, Della Cioppa, Della Cioppa,
Earle, & Farrell, 2015). Here, we provide an exten-
sive empirical test of the hypothesis that bullying
might carry an evolutionary advantage for perpe-
trators, utilizing data from three cohorts, of which
two long-term: The National Child Development
Study (NCDS) has followed participants until age
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55, the British Cohort Study (BCS70) has followed
participants until age 42, and the TRacking Adoles-
cents’ Individual Lives Survey (TRAILS) has fol-
lowed participants until age 26. All include
information on bullying perpetration in adoles-
cence and health and reproductive outcomes sev-
eral years later.

Evolutionary Perspective on Bullying

From an evolutionary standpoint, humans have
evolved to display behaviors that increase their like-
lihood to survive and reproduce. If bullying perpe-
tration is advantageous, the behavior itself or a trait
for which it is a proxy should thus contribute to sur-
vival and reproduction. An evolutionary perspective
on bullying would thus suggest that the behavior is
instrumental to forming a “pecking order”, similar
to other species in which a group’s hierarchy is rela-
tively stable. Established hierarchies prevent con-
stant power battles and facilitate group stability
(Zwaan, Dijkstra, & Veenstra, 2013). Bullies are
thought to demonstrate strength and their domi-
nance might prevent them from becoming targets
themselves (Archer & Benson, 2008). In other words,
adolescents are less likely to pick fights with those
at greater power which could carry health benefits
such as lower stress levels than among those lower
in the hierarchy. Indeed, bullies show the lowest
increase of C-reactive protein, a marker of systematic
inflammation, between childhood and early adult-
hood, suggesting better somatic health years later in
bullies compared with victims and noninvolved
peers (Copeland et al., 2014). Better health, in turn,
is important for survival, suggesting that bullies
might be at an advantage. However, it is not clear
whether such health benefits extend over time as a
longitudinal study did not imply health benefits for
bullies (Matthews, Jennings, Lee, & Pardini, 2017).

With respect to reproductive outcomes, it is
believed that male bullies are more dominant, dis-
play physical strength, and attain more material
resources and female bullies are more attractive—
traits that might contribute to a higher social status
and greater opportunities for mating and reproduc-
tion (Volk et al., 2012). Indeed, conform to a fre-
quently high position in the social hierarchy, bullies
are more likely to date, have sex, and report a
greater number of partners in adolescence and early
adulthood (Dane, Marini, Volk, & Vaillancourt,
2017; Farrell & Vaillancourt, 2019; Provenzano,
Dane, Farrell, Marini, & Volk, 2018; Volk, Dane,
et al., 2015). These studies suggest that bullies
appear to be at an advantage in an evolutionary

sense as they are sexually attractive to a greater
number of potential partners, which should increase
their reproductive opportunities. Although bullies
start dating earlier, their relationships are less sup-
portive and less durable (Connolly, Pepler, Craig, &
Taradash, 2000), possibly paving the way for an
early onset of changing relationship partners, which,
at least for men, can be seen as advantageous. That
is, a greater number of partners again increase the
number of reproductive opportunities and by exten-
sion the number of offspring. Taken together, bully-
ing might be beneficial through averting stress-
related somatic problems and simplifying the pro-
cesses of dating and mating but systematic longitu-
dinal research into adult outcomes of bullying that
would point at adaptation is lacking.

Importantly, evolutionary benefits might vary
across bullying perpetrators: They might not be
available to bully victims who tend to take the low-
est rank in the peer hierarchy (Koh & Wong, 2017),
are not favored as dating partners (Dane et al.,
2017), and often have bad health (Wolke et al.,
2013). Their bullying is considered retaliatory
rather than proactive, which contrasts evolutionary
assumptions about “pure” bullies. Thus, whether
or not a bully is simultaneously victimized might
moderate associations between bullying perpetra-
tion and outcomes. Similarly, although bullying is
widely recognized as a plight, “pure” bullies but
not bully victims are generally high in social stand-
ing among their peers (Sentse, Kretschmer, &
Salmivalli, 2015; van der Ploeg et al., 2020), which,
in turn, is linked to better health (Garza, Glenn,
Mistry, Ponce, & Zimmerman, 2017; Mundt & Zak-
letskaia, 2014; Sweeting & Hunt, 2014). Popular
adolescents are also more successful on the dating
market (Savickait _e, Dijkstra, Kreager, Ivanova, &
Veenstra, 2020). As such, bullying should be associ-
ated with health and reproductive outcomes when
coupled with high popularity.

Current Study

It has been suggested that bullying perpetration
might be evolutionarily advantageous (Volk et al.,
2012) through promoting health and opportunities
for reproduction but rigorous longitudinal studies
that test this assumption are scarce. This is a prob-
lem as we would expect to see a possible reproduc-
tive advantage of bullies reflected in a greater
number of partners and offspring, which can most
meaningfully be assessed once someone’s repro-
ductive period has been concluded. To be able to
successfully pass on one’s genes, people need to be

BENEFITS OF BULLYING 1179



healthy, and the healthy status needs to be main-
tained for as long as possible to extend the period
of potential reproduction and assist offspring in
caring for grandchildren. As such, benefits of bully-
ing can best be examined over the life course. To
this end, we tested adult outcomes of adolescent
bullying perpetration in three cohorts of different
age. Based on Volk’s evolutionary hypothesis of
bullying, we expected that bullies would rate their
health better than nonbullies, would engage in sex-
ual activity earlier, have a greater number of part-
ners, as well as have given birth to or fathered
more children. Moreover, we expected that positive
effects of bullying perpetration would be stronger
for popular bullies compared with unpopular bul-
lies and to be weaker for bully victims compared
with pure bullies.

We used data from NCDS, where global health
and reproductive success were assessed at age 55,
BCS70, where global health and reproductive suc-
cess were assessed at age 42, and TRAILS, where
physical health and reproductive success were
assessed up to age 26. Whereas the long follow-up
in NCDS allows for studying links between bully-
ing and lifetime reproductive success, BCS70 con-
tains information on adolescents’ popularity and
victimization as moderators for whether or not bul-
lying is likely to be associated with adaptive out-
comes. TRAILS has assessed bullying, popularity,
and victimization using peer nominations, whereas
parent and teacher reports were used in NCDS and
BCS70, and contains more detailed information on
early adult sexual behavior.

Expression of bullying perpetration differs
between girls and boys, and outcomes are not con-
sistent across sex in studies with an evolutionary
focus (Dane et al., 2017), we thus stratified analy-
ses. We included similar covariates as used in pre-
vious studies on outcomes of bullying namely
family SES, family disruption, and mental health
(i.e., childhood psychopathology) (Copeland et al.,
2013; Takizawa, Maughan, & Arseneault, 2014) as
well as covariates with a potential effect on the
outcomes of interest, namely health and BMI as
precursors of adult health and pubertal timing as
precursor of reproductive behavior. The study was
preregistered on OSF; modifications are described
in an amendment. Both documents can be found
here.

METHOD

Ethics approval was not needed for use of sec-
ondary data as determined by the Ethics Review

Committee of the institution at which this study
was conducted (Faculty of Behavioral and Social
Sciences, University of Groningen).

National Child Development Study

Sample. National Child Development Study
began with over 17,000 children born in Britain in
1 week in 1958. Originally focusing on perinatal
mortality and risk factors for stillbirth and neonatal
death, NCDS retraced participants at various points
throughout their lives. An overview of demo-
graphic data, assessments up to seventh follow-up
(2003), and retention rates is provided elsewhere
(Power & Elliott, 2006). Subsequent follow-ups are
described by the Centre of Longitudinal Studies
(https://cls.ucl.ac.uk/cls-studies/1958-national-
child-development-study/). At age 55, ~52% of par-
ticipants were still in the study. Table 1 shows data
availability for each construct, and Table S1 depicts
associations between predictor and covariates and
nonresponse on outcome variables used in this
study. Analyses were conducted on 4998 male and
4831 female participants.

Measures. Bullying perpetration was assessed
from parents and teachers when participants were
16 years old as part of the 19-item Rutter Beha-
viour Scale (Rutter, Tizard, & Whitmore, 1970)
(“Bullies other children”). We used the single item
(1 = does not apply, 2 = applies somewhat, 3 = cer-
tainly applies) from both reporters and constructed
a dichotomous indicator with children who were
affirmed to be bullies at least somewhat by parents
or teachers being assigned a score of 1 (11.6%), and
the others a score of 0.

Adult health was assessed from participants at
age 55, using the item: “In general, would you say
your health is. . .?” with categories 1 = excellent,
2 = very good, 3 = good, 4 = fair, and 5 = poor. We
used this outcome as continuous variable,
M = 3.35, SD = 1.07.

Mating and reproductive success were assessed
using the total number of partners with whom the
participant had cohabited for 1 month or more
(Hancock, 2017) and total number of children (biolog-
ical children only) as reported between age 16 and
age 50. Most participants had reported on one or
two partners (74.4%). Note that this score refers to
number of romantic partners. The number of chil-
dren ranged from none (18.6%) to 14 (n = 1), with
most participants being parent to one, two, or three
children. To account for extreme outliers, we win-
sorized raw scores at 95%, referring to that we
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corrected the 2.5% most extreme scores at either
end to the nearest value. For right-skewed vari-
ables such as these, this amounts to correcting the
2.5% largest scores to the nearest value.

Covariates. For all covariates, assessments con-
current to (age 16) or preceding (age 7) the bully-
ing perpetration assessment were selected. To the
extent available, we used the same measures as in
published studies. Family SES was measured using
the age 11 assessment of father’s occupational

social class (Wood et al., 2017), ranging from
1 = unskilled to 6 = professional (M = 3.33,
SD = 1.28). Family instability, as reported by parents
when the participants were 16, was measured with
three dummy variables, identifying those who (1)
lived with both biological parents (83.6%); (2) did
not live with both biological parents due to divorce
or separation of the parents (4%); (3) did not live
with both biological parents due to death of (one
of) the parents (3%). This strategy corresponds to

TABLE 1
Descriptive Statistics and Mean Comparisons Between Bullying Perpetrators and Nonperpetrators

n
Nonperpetrators Bullying Perpetrators

t p (t)M (SD) M (SD)

NCDS
General health 5814 3.39 (1.05) 3.09 (1.14) 6.11 <.001
Number of partners 9778 1.18 (0.84) 1.15 (0.93) 1.30 .193
Number of children 5872 1.78 (1.13) 1.98 (1.17) –4.00 <.001
Childhood SES 8029 3.39 (1.28) 2.88 (1.17) 11.49 <.001
Biological parents 9826 0.85 (0.36) 0.77 (0.42) 6.71 <.001
Family instability – parents divorced 9829 0.06 (0.23) 0.10 (0.30) –5.20 <.001
Family instability – one or both parents dead 9829 0.05 (0.22) 0.06 (0.24) –1.48 .139
Child psychopathology 9648 0.03 (0.18) 0.09 (0.29) –9.18 <.001
Child health 8451 1.42 (1.51) 1.42 (1.56) 0.04 .966
Child BMI 8333 20.50 (2.39) 20.72 (2.43) –2.63 .009
Pubertal development – age at menarche (girls) 3466 12.81 (1.35) 13.05 (1.52) –2.83 .005
Pubertal development – pubic hear and breast (girls) 4153 3.12 (0.55) 3.13 (0.55) –0.25 .800
Pubertal development – voice broken (boys) 3971 0.92 (0.27) 0.90 (0.29) 1.41 .158
Pubertal development – pubic hair (boys) 4286 2.62 (0.65) 2.60 (0.67) 0.65 .513
BCS70
General health 5925 3.68 (1.05) 3.31 (1.19) 6.44 <.001
Number of partners 8693 1.22 (0.83) 1.19 (0.97) 1.07 .285
Number of children 5943 1.61 (1.13) 1.71 (1.22) –1.76 .079
Popularity 4330 0.28 (0.45) 0.37 (0.48) –2.58 .010
Victimization 3273 0.13 (0.26) 0.19 (0.31) –2.94 .003
Childhood SES 5602 3.70 (1.35) 3.33 (1.50) 4.76 <.001
Biological parents 8347 0.81 (0.39) 0.71 (0.45) 5.99 <.001
Family instability – parents divorced 8355 0.14 (0.34) 0.25 (0.43) –7.44 <.001
Family instability – one or both parents dead 7585 0.04 (0.18) 0.04 (0.20) –0.76 .447
Child psychopathology 5209 0.05 (0.21) 0.09 (0.29) –3.80 <.001
Child health 6143 1.07 (1.66) 1.19 (1.74) –1.35 .176
Child BMI 5235 21.13 (2.62) 21.40 (2.79) –1.83 .068
Pubertal development – age at menarche 4251 3.67 (1.30) 3.96 (1.34) –3.44 <.001
TRAILS
General health 631 3.19 (0.80) 3.17 (0.79) 0.20 .838
Physical complaints 637 0.29 (0.28) 0.29 (0.29) 0.10 .923
Number of partners 383 5.85 (2.76) 6.26 (3.07) –1.14 .255
Number of children 845 0.07 (0.01) 0.08 (0.01) –0.45 .654
Age at first sex 806 16.68 (2.67) 15.17 (2.30) 6.82 <.001
Popularity 1007 0.09 (0.12) 0.15 (0.15) –6.27 <.001
Victimization 1007 0.01 (0.04) 0.05 (0.08) –8.84 <.001
Childhood SES 990 0.14 (0.78) –0.16 (0.81) 5.16 <.001
Family instability – parents divorced 933 0.16 (0.36) 0.25 (0.43) –2.98 .003
Child psychopathology 914 0.16 (0.14) 0.22 (0.16) –4.64 <.001
Child health 969 3.80 (0.76) 3.85 (0.78) –0.77 .440
Child BMI 955 18.75 (3.06) 19.11 (3.47) –1.49 .136
Pubertal development 726 3.22 (0.99) 2.83 (1.00) 4.27 <.001
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that used in earlier studies (Ely, Richards, Wads-
worth, & Elliott, 1999). Childhood psychopathology
was assessed using parent report at age 16, specifi-
cally the item “Has the study child ever been seen
by a specialist for an emotional or behavioral prob-
lem?” which we dichotomized into 0 = no (95.7%)
and 1 = yes (as an inpatient in a hospital, in a hos-
pital outpatient department, at a child guidance
clinic, elsewhere, 4.3%). We coded “don’t know” as
missing. Adolescent health was assessed by a medi-
cal nurse, who, with the assistance of parent and
study participant, completed a part of the age 16
assessment. We used the item “Has he/she
attended a GP Surgery/Health Centre or been vis-
ited at home in the past 12 months?” with answer
categories ranging from 1 = no to 6 = yes, five or
more times (M = 1.42, SD = 1.52). The options “Yes,
don’t know frequency” and “Don’t know whether
attended” were coded as missing. BMI was assessed
by dividing weight in kilograms by the square of
height in meters, both derived from medical assess-
ment at age 16 and included as a continuous vari-
able (M = 20.51, SD = 2.39). Finally, pubertal
development was assessed using medical question-
naire reports at age 16, with items for girls pertain-
ing to age at menarche, breast development (absent,
intermediate, adult), and axillary and pubic hair (ab-
sent, sparse, intermediate, adult) as examined by the
nurse. For boys, whether or not breaking of the
voice had already taken place (yes/no), and facial,
axillary, and pubic hair development (absent = 1,
sparse = 2, intermediate = 3, adult = 4) were
assessed. Age at menarche (M = 12.83, SD = 1.37)
and breaking of the voice (yes = 92.2%) were used
as separate indicators, breast development (in
girls), facial hair (in boys), and axillary as well as
pubic hair development were combined to repre-
sent the mean score (girls: M = 3.13, SD = 0.55;
boys: M = 2.61, SD = 0.65).

British Cohort Study (BCS70)

Sample. BCS70 began with over 17,000 children
born in Britain in a single week in 1970. Originally
focusing on social and biological characteristics of
the mother in relation to neonatal morbidity,
BCS70 retraced the original study participants at
various points until age 46 years. An overview up
to the age 34 follow-up (2004) including informa-
tion on retention is published elsewhere (Elliott &
Shepherd, 2006). Details on all follow-ups in BCS70
are available from the Centre of Longitudinal Stud-
ies (https://cls.ucl.ac.uk/cls-studies/1970-british-
cohort-study/). At age 42, approximately 57% of

participants were still in the study. Table 1 shows
data availability for each construct and Table S2
depicts links between predictor and covariates and
nonresponse on outcomes used in this study. Anal-
yses were conducted on 4261 male and 4432 female
participants.

Measures. Bullying perpetration was assessed
from parents when participants were 16 years old
using a single item (“Teenager bullies others”),
with answer categories: 1 = certainly applies, 2 = ap-
plies somewhat, 3 = does not apply. We constructed
an indicator with individuals affirmed to bully
others at least somewhat being assigned a score of
1 (7.2%), and the rest a score of 0.

Popularity was assessed using a single item (“I
am popular”) in self-reports at age 16, with as
answer categories: 1 = applies very much, 2 = applies
somewhat, 3 = does not apply. We constructed a
dummy with children who are affirmed to be very
much popular being assigned a score of 1 (28.7%),
and children who reported not being popular or
being somewhat popular assigned a score of 0.

Victimization was assessed using three dichoto-
mous items in self-reports at age 16 (“other pupils
in school often fall out with me”, “often feel lonely
at school”, “other pupils say nasty things about
me”). We recoded the items such that 0 = no and
1 = yes (don’t know was coded as missing) and used
the mean score (M = 0.13, SD = 0.26).

Adult health was assessed at the age 42 assess-
ment, using the item: “In general, would you say
your health is. . .?” with answer options 1 = excel-
lent, 2 = very good, 3 = good, 4 = fair, and 5 = poor.
We used the continuous indicator in analyses
(M = 3.60, SD = 1.07).

Mating and reproductive success were derived
from participants’ records of partners between age
16 and 42 (Hancock, 2016), including Number of
partners ranging from 0 (29.6%) to 8 (0.1%), with
most BCS70 participants reporting one, two, or
three partners. Note that this score refers to num-
ber of partners with whom the participant has
cohabited for 1 month or more. Number of children
(biological children only) ranged from none (22.1%)
to 10 (n = 1), with most participants (39%) being
parent to two children at age 42. Raw scores were
winsorized at 95%.

Covariates. For all covariates, assessments con-
current to (16-year) or preceding (5-year or 10-year)
the bullying perpetration assessment were selected.
To the extent available, measures were used in the
same form as published before. Family SES was
measured using the 10-year assessment of father’s

1182 KRETSCHMER, LA ROI, VAN DER PLOEG, AND VEENSTRA

https://cls.ucl.ac.uk/cls-studies/1970-british-cohort-study/
https://cls.ucl.ac.uk/cls-studies/1970-british-cohort-study/


(or mother’s, if father not present) occupational
social class (Wood et al., 2017), ranging from
0 = student to 6 = professional (M = 3.69, SD = 1.37).
Family instability was assessed using a similar strat-
egy as in previous studies (Ely et al., 1999), such
that three dummy variables were created of indi-
viduals who, as reported by parents, at age 16
lived with both biological parents (80%), did not
live with both biological parents due to a divorce
or separation of the parents (14.8%) and did not
live with both biological parents due to the death
of (one of) the parents (3.7%). Childhood psy-
chopathology was assessed by a community medical
officer as part of the age 16 medical examinations
conducted at Child Health Clinics; we used the
items “Is there any evidence that the study teen-
ager has had any emotional or behavioral problems
since age 10?” (yes/no) and “Is there evidence of
any of the following psychological/psychiatric
problems?” (yes/no to maladjustment/behavior dis-
turbance, depression, aggression, appetite prob-
lems, psychosis, neurosis, suicide attempts/
threats). We created a composite score with partici-
pants for whom the medical officer affirmed either
of the two questions being assigned a score of 1
(5.25%), all other participants were assigned a score
of 0. BMI was assessed by dividing weight in kilo-
grams by the square of height in meters, both
derived from medical assessment at age 16 and
analyzed as a continuous variable. Raw scores
were winsorized at 95% (M = 21.15, SD = 2.64).
Child health was assessed in self-reports at age 16.
We used the global item “How many times have
you seen a doctor in the past two years?”, with
answer categories ranging from never = 0 to six or
more times = 6. We used the item as a continuous
variable (M = 1.06, SD = 1.67). Finally, pubertal
development was assessed from parents at the age
16 assessment, however, for girls only. We used
age at menarche (before 11th birthday = 1, aged 11,
aged 12, aged 13, aged 14, aged 15 or more, not yet
commenced = 7) and coded “commenced but don’t
know when” as missing (M = 3.70, SD = 1.30). The
item was coded missing for boys as no information
was available on their pubertal development at age
16 from either reporter.

TRacking Adolescents’ Individual Lives Survey

Sample. TRacking Adolescents’ Individual
Lives Survey is a prospective cohort study of
Dutch adolescents that started in 2001, with assess-
ments at ages 11, 14, 16, 19, 22, and 26. In contrast
to NCDS and BCS70, TRAILS did not start at birth

but when participants were in preadolescence and
is a local sample. Details about TRAILS have been
published in several reports (Oldehinkel et al.,
2015). In brief, a total of 2,935 children were invited
to participate of whom 2229 (51% female) did so at
T1. Retention was excellent with 96% at T2, 81% at
T3, 84% at T4, 80% at T5, and 73% for T6. Table 1
shows data availability for each construct. Table S3
shows attrition analyses for the data used in this
study. Analyses were conducted on 486 male and
521 female participants.

Measures. Bullying perpetration. At the first two
assessments, a subsample of TRAILS participants
took part in classroom-based assessments, in which
TRAILS participants and their classmates nomi-
nated each other on a range of domains including
bullying perpetration. At the age 14 assessment
(used here), peer nominations were conducted in
classrooms with at least three regular TRAILS par-
ticipants or two participants on the condition that
both had also participated in the earlier peer nomi-
nations assessment (Dijkstra, Cillessen, Lindenberg,
& Veenstra, 2009). Peer nominations were assessed
classroom-based, including non-TRAILS partici-
pants, with assessments taking place during regu-
lar lessons and lasting for about 15 min. After brief
instructions in which a TRAILS staff member
emphasized that information would be kept confi-
dential, adolescents received the questionnaire with
the names of the classmates listed. The teacher and
TRAILS staff member remained in the classroom
during the administration of the peer nominations.

Among other topics, adolescents were asked by
whom they were bullied, for which they could
nominate an unlimited number of classmates. The
nominations received for bullying others were
divided by the total number of participating pupils
in the class, that is, the maximum number of nomi-
nations possible minus 1. This proportion score
takes class size into account and ranges from 0 to
1, with higher scores indicating more bullying
nominations. This procedure yields a continuous
indicator but we dichotomized the score to com-
pare bullies (any nomination, 24%) with nonbullies
(no nomination), in line with NCDS and BCS70
and as required for the matching procedure
applied in our analyses.

Popularity and victimization were assessed during
the peer nomination procedure as well; that is, ado-
lescents were also asked whom they bullied and
indicated who is popular or someone they like to
associate with. Proportion scores were created by
dividing the number of nominations by the total
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number of children in the class and dichotomized
for subsequent analyses in order to maximize com-
parability with NCDS and BCS70. Victimization was
dichotomized by distinguishing between respon-
dents who had received no victimization nomina-
tions and those who had received at least one
nomination (22%). Popularity was dichotomized by
distinguishing between respondents with 25% high-
est proportion scores of nominations for being popu-
lar and the remaining 75% across the sample.

Adult health. At age 26, participants were asked
how they evaluate their physical health in the past
30 days (1 = bad to 4 = very good) (M = 3.18,
SD = 0.82). We additionally used the Adult Self
Report (Achenbach & Rescorla, 2001) Physical
Complaints scale (a = .78), which consists of 12
items including “I feel tired without reason” and “I
have stomach ache/racing heart/rashes or other
skin problems without known medical reason”
(0 = does not apply, 1 = a little/sometimes, 2 = a lot/
often) as separate outcome (M = 0.29, SD = 0.82).

Mating and reproductive success. Several indicators
of increased opportunities for mating and repro-
duction were assessed across the different waves
and used to form the following constructs: Age at
first sex was assessed from age 14 onward by ask-
ing whether participants ever had sexual sex and,
if so, how old they were then (M = 16.17,
SD = 2.67). From age 19 onwards, participants indi-
cated with how many partners they had had sex in
the past two years, the composite of those items
provides an estimate of the number of sexual partners
since age 17 (M = 6.07, SD = 2.90, range 0–15). Var-
ious measures were used to determine the number
of children of TRAILS participants: At age 20, partic-
ipants indicated whether they or their partner gave
birth in the past 2 years. Using the Event History
Calendar (Caspi et al., 1996), participants at age 23
also indicated whether they or their partner had
been pregnant since age 16 and what the outcome
of this (and additional) pregnancies was (child
born, miscarriage, abortion). At ages 23 and 26,
participants indicated whether they or their partner
had given birth in the past two and a half years
and the preceding five years. Given the low fre-
quency of having had a child, a dummy was com-
puted, distinguishing between “no children” (90%)
and “any number of children”.

Covariates. Family SES was constructed from
mothers’ and fathers’ educational and occupational
levels and family income as measured at the first
TRAILS wave (~age 11), thus preceding the bully-
ing measurement. Educational level of parents was
coded in five categories based on the International

Standard Classification of Occupations (Ganze-
boom & Treiman, 1996). Disposable family income
was measured on a scale ranging from less than
€680 (1) to more than €3857 (9). Family SES was
consequently operationalized as the average of the
standardized five items (a = .84); this indicator is
commonly used in TRAILS analyses (Veenstra, Lin-
denberg, Oldehinkel, De Winter, & Ormel, 2006).
Parental divorce prior to age 14 contrasted partici-
pants whose parents had separated to those whose
biological parents were still together and was mea-
sured using information on whether the participant
had experienced parental break-up as assessed
from parents at age 11 and participants themselves
at age 14 (22.4%). Childhood psychopathology was
measured at the second TRAILS wave (~age 14)
when bullying status was also assessed, using the
Child Behavior Checklist Total Problems Scale
(Achenbach & Rescorla, 2001), consisting of 119
items with very good reliability (a = .95, M = 0.18,
SD = 0.15). Child health was assessed from partici-
pants by asking “How would you rate your physi-
cal health during the past year” also at the second
TRAILS wave (1 = bad to 5 = very good) (M = 3.82,
SD = 0.79).

BMI was assessed by dividing weight in kilo-
grams by the square of height in meters as
recorded during the second TRAILS wave (~age
14) visit to the laboratory and corrected for clothing
(M = 19.00, SD = 3.21). Finally, pubertal development
was assessed at the second TRAILS wave using an
adaptation of the Tanner stages scheme, where par-
ents were shown five illustrations of male and
female development and asked to indicate which
illustration most fitted their son’s or daughter’s
growth of pubic hair and penis/testes and breasts,
respectively, coded 1 to 5, with higher scores indi-
cating greater maturation (M = 3.12, SD = 1.04).

Analytic Strategy

For all samples, bullies and nonbullies were first
compared on covariates. Second, missing data were
imputed through multiple imputation by chained
equations using ‘mice’ in R (Buuren & Groothuis-
Oudshoorn, 2011). To improve imputation accu-
racy, we included auxiliary variables and created
50 imputed datasets. The Barnard-Rubin small
sample adjustment was used for calculating df of
test statistics (Barnard & Rubin, 1999). Moderators
in BCS70 (social status, victimization) had missing
values, which were imputed using the “transform,
then impute” procedure (Von Hippel, 2009; White,
Royston, & Wood, 2011). We included in this
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procedure all participants with data on the bully-
ing assessment.

Third, regression analyses were computed with
health, number of partners, and number of children
(all cohorts) as well as age at first sex (TRAILS) as
outcomes. To control for confounding, we
employed regression control in combination with
Mahalanobis distance matching using the Match-
ingFrontier R package (King, Lucas, & Nielsen,
2017). That is, for each cohort we created two
groups that were highly similar with respect to
covariates, but differed on bullying perpetration.
We report results for variable ratio matching
because, compared to fixed ratio matching, more
data could be used. As no strict cutoffs exist with
regard to when sufficient balance is achieved, we
examined frontier plots and computed analyses on
samples in which Mahalanobis imbalance was
reduced by two-third compared to the full sample.
Covariates were included in the regression models
on the matched samples to account for remaining
bias.

Model building proceeded as follows: we first
examined the prediction of health, number of part-
ners, number of children (all cohorts), and age at
first sex (TRAILS only) by bullying perpetration.
Next, we computed moderation models for BCS70
and TRAILS with social status and victimization as
moderators. To this end, we created interaction
terms (bullying perpetration 9 social status, bully-
ing perpetration 9 bullying victimization), which
were entered into the prediction models alongside
the main effects. We also entered the interaction
term between bullying victimization and social sta-
tus into the models, thereby controlling for the pos-
sibility that one interaction effect confounded the
other (Keller, 2014).

Linear regression models were computed for
health (all cohorts) and age at first sex (TRAILS).
Poisson regressions were computed for number of
partners and number of children in NCDS and
BCS70. A logistic regression model was computed
for number of children in TRAILS. We used robust
standard errors (sandwich estimator) in the linear
and Poisson regressions to allow for mild viola-
tions of the homoscedasticity assumption (linear
models) and mild violation of the distribution
assumption that the variance equals the mean
(Poisson models) (Cameron & Trivedi, 2009).

Finally, to inspect the impact of matching on
results, we also estimated conventional regression
models on unmatched samples, where covariates
were only entered as predictors in the model. We
report unstandardized regression coefficients,

confidence intervals, and p-values as estimated in
the models and note in the text which associations
were stable to false discovery rate correction. For
this, we used the Benjamini–Hochberg method
with a critical value of p < .05 and correction
applied across outcomes, by hypothesis and sepa-
rately for boys and girls, resulting in cutoffs of
p = .0167 for the first-ranked, p = .033 for the
second-ranked, and p = .05 for the third-ranked
effect for NCDS and BCS70. For TRAILS, where
more outcomes were examined, the cutoffs were
p = .01 for the first-ranked, p = .02 for the second-
ranked, p = .03 for the third-ranked, p = .04 for the
fourth-ranked, and p = .05 for the fifth-ranked
effect.

RESULTS

Table 1 provides descriptive statistics for all three
cohorts. Bullies in NCDS were less healthy but had
more children than nonbullies. They had grown up
in greater family instability, came from lower SES
backgrounds, and scored higher on childhood psy-
chopathology. The same pattern of differences can
be observed for BCS70. There, bullies were more
likely to have been victimized yet also more popu-
lar as adolescents. In TRAILS, bullies were more
popular and more victimized, scored higher on
childhood psychopathology and lower on SES.
They reported earlier pubertal timing and age at
first sex.

Bullying as Predictor of Health, Mating, and
Reproductive Success

NCDS. Individuals who were rated as bullies
by parents and teachers at age 16 reported poorer
health at age 55 and had more children (Table 2),
whereas bullying was not associated with number
of partners. Results were stable across model speci-
fications and sex. Neither for men, nor for women
did statistical significance change after correction
for multiple testing; bullying perpetration remained
a significant predictor of health and number of
children.

BCS70. Bullying perpetrators reported lower
health in their early forties (Table 3). Bullying per-
petration was not associated with number of part-
ners or children, for neither men nor women. Male
victims of bullying reported worse health and boys
who rated themselves as popular at age 16 had
more children later on, but none of the interaction
effects were statistically significant. When
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correction for multiple testing was applied, the
association between bullying perpetration and
health remained significant in models without
moderators (model 1).

TRAILS. Bullying perpetration in early adoles-
cence was associated with age at first sex in both
men and women: bullies had their first sex on
average 1.2 years earlier than nonbullies (Table 4).
Bullying was not related to the other outcomes;
neither in men nor women. For women, the associ-
ation between bullying perpetration and age at first
sex remained significant after correction for multi-
ple testing. No significant interaction effects were

found, but note that especially the number of par-
ticipants with children was small.

Sensitivity Analyses 1: Conventional Regression

Matching carries the problem that achieving
greater balance between cases and controls comes
at the cost of removing cases that are less easily
matched, for instance, because they differ substan-
tially on the combination of covariates. To examine
whether results were similar when no data were
lost, we re-computed regression models without
matching. Results did not change for NCDS. In
BCS70, the interaction between bullying and

TABLE 2
Bullying Perpetration as Predictor of Health, Number of Partners, and Number of Children in NCDS

Health Number of Partners Number of Children

B 95% CI (B) p B 95% CI (B) p B 95% CI (B) p

Men BP �0.21 –0.35/–0.07 .003 –0.02 –0.10/0.06 .645 0.12 0.03/0.20 .006
Women BP –0.25 –0.42/–0.07 .006 0.05 –0.05/0.15 .342 0.14 0.05/0.24 .002

Note. Presented are unstandardized regression estimates based on matched bullying perpetrators and nonperpetrators. Matching
was conducted on childhood SES, family instability, childhood psychopathology and health, BMI, and pubertal timing. All matching
variables were additionally entered into the model as predictors to account for remaining bias. All outcomes were modeled sepa-
rately.

TABLE 3
Bullying Perpetration as Predictor of Health, Number of Partners, and Number of Children in BCS70

Health Number of Partners Number of Children

B 95% CI (B) p B 95% CI (B) p B 95% CI (B) p

Men
Model 1 BP �0.30 –0.47/–0.12 .001 0.01 –0.10/0.12 .827 0.04 –0.07/0.16 .508
Model 2 BP –0.21 –0.41/–0.002 .048 –0.01 –0.13/0.11 .848 0.02 –0.12/0.15 .816

BV –0.20 –0.40/–0.003 .046 –0.04 –0.17/0.09 .568 –0.04 –0.19/0.12 .648
POP –0.01 –0.19/0.17 .881 0.11 –0.01/0.24 .072 0.12 0.01/0.24 .042
BP 9 BV 0.06 –0.36/0.48 .781 0.09 –0.22/0.41 .567 –0.04 –0.40/0.32 .826
BP 9 POP –0.38 –0.77/0.01 .056 –0.01 –0.29/0.27 .959 0.10 –0.19/0.39 .495
BV 9 POP –0.06 –0.39/0.28 .739 0.002 –0.22/0.22 .987 –0.02 –0.26/0.22 .881

Women
Model 1 BP –0.30 –0.50/–0.10 .004 –0.05 –0.16/0.06 .406 0.07 –0.03/0.18 .178
Model 2 BP –0.24 –0.45/–0.03 .028 –0.06 –0.18/0.07 .395 0.05 –0.07/0.16 .417

BV –0.23 –0.46/0.001 .056 0.03 –0.11/0.18 .692 0.01 –0.13/0.15 .895
POP 0.001 –0.20/0.21 .958 0.09 –0.02/0.20 .106 0.08 –0.04/0.19 .205
BP 9 BV –0.25 –1.03/0.53 .525 –0.03 –0.47/0.40 .876 0.01 –0.33/0.36 .934
BP 9 POP –0.10 –0.60/0.42 .718 0.05 –0.28/0.38 .764 0.11 –0.16/0.38 .426
BV 9 POP –0.07 –0.57/0.42 .765 –0.13 –0.43/0.18 .413 –0.02 –0.28/0.25 .888

Note. Presented are unstandardized regression estimates based on matched bullying perpetrators and nonperpetrators. Matching
was conducted on childhood SES, family instability, childhood psychopathology and health, BMI, and pubertal timing. All matching
variables were additionally entered into the model as predictors to account for remaining bias. BP, bullying perpetration, BV, bullying
victimization, POP, popularity. Model 1 included estimation of main effects of bullying perpetration only; Model 2 included all inter-
action effects.
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popularity predicted health in male participants
(B = �0.36, 95% CI [�0.66, �0.06], p = .019; though
note the cutoff for multiple testing), yet opposite to
expectations: popular bullies fared worse with
respect to later health. Not of primary interest to
the present study yet different from the matched
analyses, popular boys in BCS70 reported more
partners (B = 0.11, 95% CI [0.04, 0.19], p = .002).
Popular girls also had more partners (B = 0.08,
95% CI [0.02, 0.14], p = .006) and more children
(B = 0.07, 95% CI [0.01, 0.13], p = .017; though note
the cutoff for multiple testing). In TRAILS, popular
boys reported more sexual partners (B = 0.33, 95%
CI [0.15, 0.50], p < .001).

Sensitivity Analyses 2: Including One Interaction
Term at a Time

To explore whether overfitting masked interaction
effects in models with multiple interaction terms,
we re-estimated models with interaction effects
between bullying and popularity and bullying and
victimization entered separately. In BCS70, the
interaction between bullying and popularity in pre-
dicting health among men was statistically signifi-
cant (before multiple testing correction) when
matched data were used (B = �0.39, 95% CI
[�0.74, �0.03], p = .033) and also when non-
matched data were used (B = �0.38, 95% CI
[�0.65, �0.12], p = .005), again suggesting that pop-
ular bullies fared worse with respect to later health
than nonbullies and unpopular bullies. No other
interactions reached statistical significance in these
models.

DISCUSSION

Bullying has played an important role in the devel-
opmental literature and in educational policy in the
last few years. This surge in attention was fueled
by a plethora of studies on maladjustment of vic-
tims. Negative outcomes have also been ascribed to
perpetrators, but the scientific evidence here is
thinner. In fact, some longitudinal studies leave
doubt as to whether bullying others actually carries
risk for maladjustment (Copeland et al., 2013;
Wolke et al., 2013). Bullying research inspired by
evolutionary theory has even suggested that bullies
might reap benefits in the form of better health,
access to partners, and reproductive opportunities.
Here, we tested whether bullying was indeed
linked to these outcomes in three cohorts.

Across the older cohorts (NCDS and BCS70),
bullies showed worse health outcomes in middle

adulthood. At first sight, this finding is not sup-
portive of the hypothesis that bullying perpetrators
are exposed to less stress given their rank in the
social pecking order and thus should theoretically
reap the benefits in form of better health (Volk
et al., 2012). It appears that decreased stress among
bullies is linked to better health in the short term—
as supported by a study into differences by bully-
ing status in increases in systemic inflammation
levels from adolescence to early adulthood (Cope-
land et al., 2014)—but that this beneficial effect
does not last for decades. In fact, bullying perpetra-
tors engage in health-adverse behaviors (Ttofi
et al., 2016) and experience more stress—though
not necessarily worse health—as adults (Matthews
et al., 2017). It is possible that negative health out-
comes emerge later in life, which might explain
why we did not observe this association in
TRAILS. For instance, bullying perpetrators might
continue to aggress against work colleagues and
partners (Farrell & Vaillancourt, 2019; Matthiesen
& Einarsen, 2007), thus jeopardize employment,
friendships, and relationships and end up unhappy
and unhealthy as adults. Bullying perpetration has
also been associated with substance use later on
(Vrijen et al., 2021), which has negative effects on
physical health as well. Not detecting this associa-
tion in TRAILS might mean that bullying perpetra-
tion in this cohort is still ongoing and health
benefits resulting from lower social stress are con-
tinued to be reaped for the time being.

Notably, whereas health was worse among bul-
lying perpetrators in NCDS and BCS70, NCDS par-
ticipants had more offspring, the clearest indicator
of evolutionary benefit. An association with a
greater number of offspring was also observed
among BCS70 when bullies and nonbullies were
compared prior to matching. Bullies in the TRAILS
sample engaged in sexual behavior earlier than
nonbullies. Whereas early sex tends to be seen as
risk behavior in developmental terms, it widens
the span of years for reproduction and is thus con-
sidered beneficial from an evolutionary perspec-
tive. In this regard, the TRAILS results match those
for NCDS and the unadjusted ones for BCS70.

It is worth keeping in mind that it might not be
bullying in and of itself that conveys a reproduc-
tive advantage but that unexamined third variables
explain both. Life-history theory, for instance,
would suggest that traits and behaviors that repre-
sent fast life strategy and allocation of resources to
reproduction increase someone’s likelihood to bully
others as well as lower age at first sex and more
offspring. A life-history perspective would also
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explain long-term links between bullying and the
other outcomes examined in this study as individu-
als following a fast life-history strategy allocate
resources to reproduction rather than somatic fit-
ness. Bullies might forego good health in order to
reap reproductive benefits, which is ultimately
adaptive because transmission of genes is more
important in an evolutionary sense than being
healthy in old age. As such, negative health out-
comes for bullying perpetrators would not neces-
sarily mean that bullying is not at all adaptive
because reproducing early and manifold is more
important than preserving good health. A
reproductive-versus-somatic trade-off would
explain why bullying perpetrators enjoy greater
reproductive success but suffer from worse health
later on. Unfortunately, NCDS is the only cohort in
our study where reproductive activity can be
assumed to be more or less concluded, certainly
among the female participants. If indeed the num-
ber of offspring is also higher among bullying per-
petrators in BCS70 once this cohort has completed
reproduction, that is, if NCDS results are replicated
in another cohort, it would be interesting to study
whether bullies who had more offspring are worse
off in terms of health; thus whether short-term ben-
efits in favor of long-term costs can be observed.

Perspectives on bullying that are not informed
by evolutionary theory would suggest that bullying
perpetration and earlier sex—for which we found a
link in TRAILS—are both expressions of externaliz-
ing maladjustment, a view that in our data is sup-
ported by the higher levels of child
psychopathology among bullies than nonbullies.
Age at first sex and the bullying perpetration
assessment will have been temporally closer to one
another than bullying and some of the other out-
comes in TRAILS, which underlines the possibility
that both are concurrent expressions of an underly-
ing construct such as externalizing behavior. It will
be important to follow up on the BCS70 and
TRAILS participants at an age similar to that of
NCDS participants now to see whether divergent
results across the samples used here indicate unsta-
ble, nonreplicable associations or have substantive
meaning.

One might doubt whether are earlier age at first
sex and number of partners and children are mean-
ingful indicators of success and advantage in con-
temporary Western societies where slow life
strategies dominate (Twenge & Park, 2019). At least
within the developmental literature on adolescence
and young adulthood, having many partners is
considered an expression of maladjustment and

risky sexual behavior and promiscuity in adult-
hood is often seen as a symptom of psychopathol-
ogy. Contextual conditions might also be
implicated in this link, such as norms in the peer
group that favor both bullying and risky sexual
behavior. Though this perspective suggests that it
is not meaningful to study number of partners and
children as solely positive outcomes, they still indi-
cate reproductive success in an evolutionary sense.
In other words, what is adaptive in an ultimate
sense (maximized reproduction) might not be
desirable in a proximate sense, given the stigma
attached to families with greater number of off-
spring and societal norms surrounding numbers of
sexual partners.

Limitations

Perhaps the most substantial limitation of this
study is the bullying perpetration measurement.
Though it is remarkable that researchers assessed
bullying when child psychology had hardly picked
up on the topic and its negative developmental
outcomes, single-item assessments are clearly not
optimal. Parents and teachers have a limited view
on who engages in bullying (Ahn, Rodkin, & Gest,
2013) – and will have had so even more at a time
when bullying did not receive the attention from
educational policymakers and media as it does
today. As a consequence, measures of bullying in
NCDS and BCS70 might lack validity and will also
not have included nonovert forms of bullying.
Moreover, bullying by popular, high-status adoles-
cents might not have been viewed by adults as the
destructive behavior it is for victims and nonin-
volved peers and parents might generally be una-
ware of the behavior of their children at school
unless informed and might have responded with
other target of bullying in mind. Of note, however,
the proportion of bullying perpetrators in NCDS
and BCS70 is similar to that found in studies that
used multi-item self-report measures (Espelage,
Van Ryzin, & Holt, 2018). Moreover, whereas more
recent studies provide participants with a defini-
tion of bullying that ideally encompasses its differ-
ent dimensions (Kaufman, Huitsing, & Veenstra,
2020) such detail was not provided to the three
samples on which our analyses are based. It might
thus be that the outcomes only hold for perpetra-
tors who engage in visible, direct forms of bullying
behavior, such as physical and verbal bullying.
Next to using bullying information from different
reporters in TRAILS versus NCDS and BCS70,
assessments were also done at a slightly younger
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age in TRAILS. Bullying is related to status more
so in adolescence than in childhood which might
have meant that associations with outcomes would
be more pronounced in the cohorts where the
assessment was conducted in mid- rather than
early adolescence.

It could also be argued that what we conceptu-
alized as bullying is actually general aggression,
or understood by parents and teachers in NCDS
and BCS70 as tapping into aggression more gener-
ally. Both bullying and aggression are used strate-
gically to obtain social dominance to control
resources (Hawley, 1999) and to increase repro-
ductive success (Lindenfors & Tullberg, 2011; Vail-
lancourt, 2005). As such, the evolutionary
propositions would to some extent be similar but
lower health in adulthood would be expected for
aggressive behavior and not necessarily, from an
evolutionary perspective, for bullying perpetration,
even though bad health might be acceptable in
light of successful reproduction. We corrected for
childhood psychopathology to account for this at
least partly.

Next to the use of a single item to measure bul-
lying, the present study should be interpreted in
light of other methodological challenges: First, attri-
tion was selective and, across samples, bullying
perpetration predicted missing data on outcomes.
Whereas multiple imputation provides a more
advanced way to deal with missing data than case
deletion or mean imputation, it would be impor-
tant to see whether the results hold on more com-
plete data.

Second, we dichotomized ordinal bullying per-
petration scores for NCDS and BCS and proportion
scores for TRAILS. This was done to harmonize
bullying perpetration measures as much as possible
across samples, avoid skewed distributions, and to
enable the matching procedure but also meant a
loss of information. We chose cutoff scores for
dichotomization in a way that would return rea-
sonably comparable group sizes and applied this
strategy also to victimization and popularity. It is
not optimal that these cutoffs are therefore based
on methodological rather than substantive consid-
erations. One might ask whether results would
have looked different if only those individuals with
more extreme scores would have been included in
the bully matching group. It is feasible that associa-
tions would be more pronounced (even worse
health outcomes, more partners, more children) but
this would have led to a vastly smaller group than
its counterpart (nonbully), which would have
increased the risk for model instability.

Third, the matching procedure allowed for a
range of relatively subjective decisions, for instance
between fixed and variable ratio matching and
with respect to pruning (e.g., more pruning leads
to better matching but to smaller samples). As
developmental researchers increasingly use
advanced methods, close collaboration between
developers of such analyses packages and applied
researchers is needed to ensure user friendliness
and correct application.

Fourth, three samples from different periods
were included which means that differences in
effects might be explained by cohort effects. NCDS
represents the first generation to grow up with the
birth control pill being widely available but maybe
not yet as accepted across all groups in the UK
population. Tentatively, this might mean that num-
ber of children was less controlled by women in
this cohort than in BCS70 and TRAILS. Similarly,
covariates such as SES might have exerted a differ-
ent influence on outcomes on those from the earlier
compared to later-assessed cohorts and childhood
psychopathology might have carried a greater
stigma in the older cohorts.

Fifth, differences in measurement across the
cohorts, and especially for TRAILS in comparison
to NCDS and BCS70, might explain discrepancies
in results. An example for this is the health assess-
ment, which was kept broad in NCDS and BCS70
but referred explicitly to physical health in
TRAILS. Another example concerns the number of
partners, which reflects number of partners with
whom the participant has cohabited for at least
1 month in NCDS and BCS70 whereas this variable
refers to number of sexual partners in TRAILS. The
former represents an imperfect assessment from an
evolutionary standpoint, where number of sexual
partners would have been the preferred measure.
The value of the British cohorts in terms of length
and inclusion of a bullying assessment long before
the topic entered the mind of researchers, however,
outweigh this limitation in our view.

Sixth, our central aim was to test Volk’s hypoth-
esis of bullying as evolutionary adaptation (Volk
et al., 2012) and we selected three cohorts where
outcomes were assessed at different ages. Whereas
we examined moderation by popularity and vic-
timization – assessed at the same time as bullying
perpetration, we did not explore potential mecha-
nisms that might carry the effects of adolescent
bullying into (late) adulthood. Our reasoning
implicitly suggested that bullies retain a high sta-
tus, but this remains to be tested. Another possibil-
ity might be that bullies who are successful in
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dating in adolescence and early adulthood build
up and retain self-confidence when it comes to
establishing sexual relationships and are able to
build larger social networks which again adds
opportunities to meet a potential (sexual) partner.
Adolescents who frequently change their dating
partners might settle down later and thus accumu-
late a greater number of partners even into adult-
hood. At present, the lack of longitudinal studies
on stability of bullying status hinders any rigorous
testing of such mechanisms. In a similar vein, it is
difficult to derive immediate practical implications
from the findings presented here. Naturally, bully-
ing prevention needs to remain on the agenda even
if only for victims, who carry the greatest plight.
Reducing bullying in schools, however, will hardly
eradicate evolutionary advantages for high-status
individuals and high status among adolescents is
linked to aggressive behavior. From a life-history
strategy perspective, one might want to attempt to
reduce antecedents for fast life strategies, such as
growing up in harsh and unpredictable environ-
ments (Belsky, Schlomer, & Ellis, 2012), but it is
somewhat doubtful that these are tasks for antibul-
lying pre- and intervention programs. In that sense,
the results of this study should be seen as further-
ing our understanding of long-term correlates of
bullying but cannot immediately be translated into
policy or practical implications.

Finally, we preregistered analyses but realized
that not all premade analytic decisions were opti-
mally suited. For instance, we intended to follow
previous conceptualizations of bullying perpetra-
tion in TRAILS (Veenstra et al., 2005) but discov-
ered that this would lead to too few bullying
perpetrator cases to meaningfully use in matching.
Moreover, we had not anticipated that so few chil-
dren had been born to TRAILS participants yet,
which made analyses with number of children as a
count variable unreliable. These deviations from
the preregistration highlight that some decisions
are easier when the data are known.

CONCLUSION

Evolutionary developmental theory suggests an
advantage for bullies compared to nonbullies, but
our findings from three longitudinal cohorts show
that bullies were less healthy in middle adulthood.
Bullies had more children when assessed later in
adulthood, suggesting greater reproductive success
and especially female bullying perpetrators
engaged in sexual activity at an earlier age which
is considered reproductively beneficial but

developmentally a risk. From a life-history perspec-
tive, this pattern of findings might be indicative of
a somatic-versus-reproductive trade-off whereby
bullies follow a fast life strategy that implies
investing in reproductive opportunities even if
those come at health costs later on. As such, our
data lend partial support to an evolutionary advan-
tage of bullying perpetration but understanding
concrete mechanisms requires further research with
robust assessments of bullying, ideally from multi-
ple reporters and using refined measures.
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