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Abstract
Introduction A topic often overlooked in the criminological literature is whether and to
what extent biological or developmental male characteristics explain variation in
fighting ability during adolescence. The current study was designed to add to the
existing literature on this topic by examining whether two physical attributes—height
and bulk—were associated with being a skilled fighter during this life-course period.
Methods and Materials Data for the current study were drawn from the National
Longitudinal Survey of Adolescent to Adult Health. Self-reports from male respon-
dents regarding previous fighting experiences were used to assess skilled physical
fighting ability. Self-reports of height and bulk were used to assess male physicality.
A series of logistic regression models were estimated to examine the associations
between fighting ability, height, and bulk.
Results Analysis of adolescent males revealed that taller and bulkier males were
significantly more likely to be characterized as a skilled physical fighter. These
significant associations could not be explained by whether they had any fighting
experience or whether they had used weapons in physical fights.
Conclusions Overall, the results suggest that height and bulk are two observable
biological indicators of skilled physical fighting among males.
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Awell-known finding in the developmental and criminological research is that adoles-
cents represent the most criminal age group [1–3]. They are disproportionately involved
in acts of crime and delinquency, they use and abuse drugs at relatively high rates, and
they engage in other forms of risky behaviors on a widespread basis. Against this
backdrop, it is probably not surprising that adolescents are also disproportionately over-
involved in acts of serious aggression, including physical fighting. Each year, some-
where between 10 and 11 % of adolescents are involved in physical fights in the USA,
which translates into a rate of about 1 out of every 10 youth [4]. Not surprisingly, males
are much more likely to engage in physical fighting than females, with recent estimates
indicating that males are more than twice as likely, compared to females, to be involved
in a physical fight in a given year [4]. Although the majority of these physical fights are
relatively benign and result in nothing more than minor cuts and abrasions, some fights
do produce serious physical harm and injury, including broken bones and concussions.
While most youth eventually recover from the physical pain caused by even the most
serious fighting-related injuries, there can be long-term negative effects ranging from
emotional trauma to long-term reductions in intelligence [5].

Given the relatively frequent occurrence of youthful fighting and the serious injuries that
can result, there has been a great deal of research examining the potential causes that predict
physical fighting during adolescence [6–8]. This line of work has identified a broad array of
risk factors, such as exposure to antisocial peers [9], residing in a high-crime neighborhood
[10], and being reared in a dysfunctional family [11], that appear to contribute to adolescent
fighting. Surprisingly, what has not been explored thoroughly in the criminological literature
are the factors that predict the outcome of a physical fight—that is, who is most likely to
become the winner and who is most likely to be the loser—particularly for adolescents in
the general population ([12]; for notable exceptions, see [13–15]). This is a particularly
important omission for two key reasons. First, consistent losers of physical fights are likely
to bear the brunt of the negative emotional and physical outcomes associated with physical
fighting. It stands to reason that they will suffer the most significant amount of physical
damage as well as the most serious emotional trauma that are often associated with being
victimized in a physical fight. Second, if there are certain factors that regularly predict who
themost consistent winners and losers of physical fights are, then perhaps safeguards can be
employed to help reduce individuals from being chronically victimized in physical fights.
To illustrate, research has revealed that (1) once an individual is victimized, they are
statistically more likely to be victimized again in the future [16] and (2) adolescents who
are victimized on a regular basis are at very high risk for suffering from emotional and social
problems [17–19]. As a result, identifying the factors that might predict fighting abilities
could go a long way toward reducing the number of youth who are frequent victims in
physical fights and perhaps help to reduce the incidence of bullying.

At first glance, it seems obvious that winning and losing in a physical fight is
determined by an assortment of skill sets, such as hand–eye coordination, muscle
power, and proper technique. But, in adolescence, most youth have little-to-no expe-
rience in formal fighting training and so other, more random factors that influence the
outcome of a physical fight must be at play. One possible factor is physical stature. It
seems almost commonsensical to think that adolescents who are taller, heavier, more
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muscular, and bulkier would hold an advantage in a physical fight, but to date, there is
only a limited body of research examining this possibility. Most of this research has
examined whether physical stature (e.g., height and weight) is associated with antiso-
cial traits and with the probability of engaging in a physical fight. For example, findings
from some studies have linked increased height and bulk to antisocial personality
disorder [20], size and strength to involvement in acts of physical aggression [21],
and body mass to physical aggression [22]. Moreover, there exists a body of research
revealing that measures of strength and body size are connected to increases in levels of
aggression and dominance [22–24]. None of these studies, however, have directly
linked physical stature to fighting success among adolescent youth.

There is one study that has direct application to this possibility. Felson [25]
examined the influence of physical size and power as it applies to interpersonal
violence. Analysis of data drawn from ex-offenders, ex-psychiatric inpatients, and the
general population revealed, not surprisingly, that males are more likely to initiate
physical attacks and they are also more likely to produce physical injures whereas
females are more likely to be attacked and injured. What was particularly interesting
about this study was that this male–female difference in physical attacks and injuries
was completely accounted for by including a measure of physical power. In other
words, the coefficient for sex was rendered non-significant in four of the five equations
predicting violence and injuries after differentials for physical power between the
victim and perpetrator were introduced into the multivariate equations.

While the results of this study provided some empirical evidence indicating that male–
female differences in physical attacks and injuries are linked to size, strength, and power
differences, this study revealed virtually nothing about physical size as it relates to success-
ful fighting abilities among youth/adolescents. With this in mind, the current study is
designed to overcome this gap in the literature by examining the link between height, bulk,
and being a skilled physical fighter in a nationally representative sample of adolescents.

Methods

Data

Data for this study were drawn from the first two waves of the National Longitudinal
Study of Adolescent Health (Add Health; [26]). Detailed information about these data
is available in previously published materials [27–29]. Briefly, the Add Health is a four-
wave prospective study of a nationally representative sample of American youth who
were enrolled in middle or high school during the 1994–1995 academic school year.
Approximately 90,000 adolescents participated in the wave 1 in-school component of
the study. Self-report surveys were completed by all adolescents who were in atten-
dance on a specified school day at one of the 132 middle or high schools. In order to
gain more detailed information and address topics that were more sensitive in nature, a
subsample of adolescents was selected to be re-interviewed in their homes between
1994 and 1995. In total, 20,745 youth and 17,700 of their primary caregivers (typically
their mothers) were successfully interviewed during the wave 1 in-home component of
the study. Approximately 14,738 adolescents participated in the second wave of
interviews which took place approximately 1.5 years after the completion of wave 1
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interviews. The last two waves of data were collected in 2001–2002 (wave 3) and
2007–2008 (wave 4) when most of the respondents were in adulthood [27].

Since the current study is concerned with physical fighting during adolescence, all of
the analyses were confined to data drawn from waves 1 and 2. Serious types of violent
behavior in adulthood may have different etiologies than violent behaviors in adoles-
cence [2, 30], and thus we wanted to keep the behavioral outcomes as homogenous as
possible in terms of their underlying causes. Moreover, given that the data were drawn
from a nationally representative sample, the incidence of physical fighting (particularly
with injuries) was relatively rare in adulthood, making it difficult to analyze fighting
ability in adulthood. We also restricted our analysis to males because of the low
incidence of female physical fighting. The final analytical sample size ranged between
N=1404 and 7056 and varied based on missing data and certain criteria that were used
to measure being a successful physical fighter (more detail provided below).

Measures

Fighting Measures

Two different measures of physical fighting were developed, both of which were based
on data drawn solely from wave 2. The first measure—referred to as Physical Fighter—
was created from a question asking respondents to indicate how often they had been in
a serious physical fight during the previous 12 months. Responses to this item were
collapsed into a dichotomous variable, such that 0=no serious physical fights in the
past 12 months and 1=at least one serious physical fight in the past 12 months.

The second variable—referred to as Skilled Physical Fighter—was designed to measure
how successful the respondent was at fighting. To do so, two questions were used. The first
question asked how many times the respondent was in a physical fight in which they were
injured and had to be treated by a doctor or nurse. Responses to this item were dichoto-
mized, such that 0=never and 1=at least once. Similarly, a second question asked how
many times the respondent was in a physical fight in which they hurt someone badly
enough to need bandages or care from a doctor or nurse. Once again, responses to this item
were dichotomized, such that 0=never and 1=at least once. To measure whether the
respondent was a skilled physical fighter, they had to indicate that they (1) had been in at
least one serious physical fight during the previous year, (2) had not been injured badly
enough to be treated by a doctor or nurse, and (3) that they injured someone badly enough to
need bandages or care from a doctor or nurse.1 In short, the statistical equations predicting
being a skilled physical fighter were based on data that had been filtered and included male
respondents whowere in physical fights without being injured during the previous year. The

1 We opted to dichotomize these variables to create the skilled physical fighter variable for two reasons. First,
most of the respondents—even those who had been in a physical fight—did not indicate that they received
serious injuries or that they inflicted serious injuries on their opponent. Second, the response sets for the two
variables (i.e., whether the respondent received injuries and whether their opponent sustained any injuries)
were different, with one being measured on the interval scale and the other being measured on the ordinal
scale. As a result, it would have been nearly impossible to create skilled physical fighter variables without
dichotomizing the variables. Nonetheless, future research would benefit greatly by creating additional
measures of physical fighting abilities.
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outcome variable was the dichotomous variable asking whether the respondent had injured
someone badly enough to need bandages or care from a doctor or nurse. The resulting
equations thus predicted being a skilled physical fighter, wherein the respondent injured at
least one other person in a fight, but they emerged uninjured from the fight.

Physicality Measures

Two measures of physicality (both measured from wave 1 data) were employed in the
current study: height and bulk. First, height was self-reported by respondents during
wave 1 interviews. Height is included in the statistical models as a continuous variable
measured in total inches. Second, a measure of bulk was included in order to take into
account body stature. The measure of bulk was created based on previous research [20,
31] by first standardizing the subject’s height and weight (measured in pounds) and
then adding a constant of 10 to these standardized variables. Finally, these two variables
were multiplied together. Higher values for bulk indicate a greater physical body
stature. Table 1 presents the descriptive statistics for the two physicality measures
along with all other variables and scales used in the analyses.2

Control Variables

Two variables were included in the analyses as control variables to help reduce the
possibility that any statistically significant associations were the result of confounding.
First, age was a continuous variable measured in years at wave 1. Second, race was
included a dichotomous dummy variable (0=white, 1=non-white).

Plan of Analysis

The analysis for this study proceeds in a series of sequential steps. First, descriptive
data for the key variables included in the analyses are presented and discussed. Next, a
bivariate correlation matrix is provided so that the zero-order correlations can be
inspected. Third, four binary logistic regression models are estimated. Two of these
models predict the physical fighter variable (one model includes the height measure and
the other includes the bulk measure), and the other two predict the skilled physical
fighter variable (one model includes the height measure and the other includes the bulk
measure). Keep in mind that the height and bulk covariates are never included in the
same model because bulk is a function of height and thus the two are collinear. Last, to
assist in the interpretation of the results, we graph the predicted probabilities for
significant associations between the physicality measures and the fighting variables.

2 We opted to only examine height and bulk, but not weight in isolation. The reason we excluded weight from
the analyses was because we were interested in identifying physically observable factors that might be related
to fighting ability. Height is relatively clear-cut in that it is possible to determine height in an objective and
meaningful fashion. Weight, however, is much more complex because it is a function, among other variables,
of height. Simply including a weight variable in the analysis would not reveal any information that would be
meaningful as respondents who weigh more could simply be taller, they could be overweight, or they could
have more muscle mass. As a result, we opted to include a measure of bulk that provides a more objective
indicator of physical stature than weight would provide.
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Results

Table 1 presents the descriptive statistics for the selected Add Health study variables
that were included in the analyses. One interesting observation from these values is
evident when examining the responses for the “been seriously injured” variable and the
“seriously injured someone” variable. As can be seen, 23 % of respondents indicated
that they had been seriously injured in a fight while 46.6 % of respondents indicated
that they had seriously injured someone in a fight. While these values are not impos-
sible to generate, they do hint at the possibility that adolescent males might be more
likely to inflate the amount of injuries that their opponents sustained and/or to deflate
the number of injuries that they incurred.

Table 2 presents the zero-order correlations for the variables presented in Table 1.
This table shows that height and bulk are significantly associated with injuring
someone in a fight, suggesting that taller and bulkier adolescent males are more likely
to report injuring someone in a fight compared with shorter or less bulky males.

The findings thus far hint at the possibility that height and bulk might be related with
fighting outcomes among adolescent males. Whether these findings would extend to a
multivariate analysis and where injuries to both parties involved are taken into account
is the focus of the next series of analyses. The multivariate analysis began by estimating
the effects of height and bulk on being in a physical fight during the past 12 months for
the entire sample of males. The first column of Table 3 displays the findings for height.
As can be seen, the effect of height on being in a physical fight was non-significant.
The same holds true in the second equation, wherein bulk is unrelated to being in a
physical fight during the previous year.

Table 1 Descriptive statistics for selected Add Health study variables

Mean SD Min–max

Height 68.40 4 48–81

Bulk 109.25 18.66 41.05–196.17

Age 16.23 1.73 12–21

Frequency Percentage

Been in serious fight

Yes 1891 26.5 % –

No 5258 73.5 % –

Been seriously injured

Yes 429 23.0 % –

No 1440 77.0 % –

Seriously injured someone

Yes 871 46.6 % –

No 999 53.4 % –

Race

White 6434 62.7 % –

Non-white 3821 37.3 % –
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The last two equations in Table 3 are duplicates of the first two equations, but they
are predicting whether each respondent had injured someone badly enough to need
bandages or medical care. Keep in mind that these last two equations were estimated
only for males who had been in a serious physical fight and had not been injured during
the fight. As can be seen, there was a statistically significant association between height
and being a skilled physical fighter, such that taller respondents were more likely to be
a skilled physical fighter. Very similar results were detected for bulk, wherein respon-
dents scoring higher on the bulk measure were also more likely to be a skilled physical
fighter.

Table 2 Zero-order Pearson correlation matrix for selected Add Health sample variables

X1 X2 X3 X4 X5 X6 X7

X1 Height 1.00

X2 Bulk .87* 1.00

X3 Been in a serious fight −.00 .01 1.00

X4 Seriously injured in a fight −.01 −.01 n/a 1.00

X5 Seriously injured someone .08* .10* n/a .08* 1.00

X6 Age .47* .46* −.02 .08* .06* 1.00

X7 Race −.10* −.07* .01 .08* .04 .01 1.00

n/a=this correlation could not be estimated because there was no variability in the “been in a serious fight”
variable as all respondents who responded to the seriously injured variables had been in a physical fight

*Indicates significant correlation at the p<.05 level, two-tailed test

Table 3 Logistic regression models predicting being in a Physical Fighter and being a Skilled Physical
Fighter with height and bulk

Physical Fighter Skilled Physical Fighter

b OR b OR b OR b OR

Physicality measure

Height .006 1.006 .040 1.040*

(.008) (.015)

Bulk .003 1.00 .010 1.011*

(.002) (.003)

Control variables

Age −.30 .970 −.038 .963* .009 1.009 −.003 .997

(.019) (.019) (.038) (.038)

Race .55 1.056 .059 1.061 .157 1.170 .153 1.165

(.056) (.056) (.114) (.114)

N 7056 7025 1411 1404

Physical Fighter=whether the respondent had ever been in a serious physical fight during the previous
12 months; Skilled Physical Fighter=whether the respondent had injured someone in a fight, but they had
not been injured in a fight. Standard errors included in parentheses

*Indicates significant coefficient at the p<.05 level, two-tailed test;
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The predicted probabilities of being a skilled fighter based on height are presented in
Fig. 1. As can be seen, there was a relatively strong and positive association between
height and being a skilled physical fighter. The shortest male in the sample was only 48
inches tall and had a predicted probability of being a skilled physical fighter of 0.26,
while the tallest male in the sample who was 79 inches tall had a predicted probability
of being a skilled physical fighter of 0.55.3 Thus, the tallest male in the sample had
more than twice the probability of being a skilled physical fighter than the shortest male
in the sample.

In Fig. 2, the predicted probabilities of being a skilled physical fighter (generated
from logistic regression equations) were plotted against scores on the bulk measure. In
order to facilitate the results and ensure that the predicted probabilities were based on
data points that were created from multiple respondents, the original bulk measure was
transformed into a quartile measure (note that the bulk measure was only a quartile
measure for this figure; for all previous analyses, it was entered into the equations with
its original metric). As Fig. 2 reveals, there was a relatively large and positive
association between bulk scores and the predicted probability of being a skilled
physical fighter. Males who scored in the lowest quartile of bulk had a 0.37 probability
of being a skilled physical fighter, while males who scored in the highest quartile of
bulk had a 0.48 predicted probability of being a skilled physical fighter.

Supplemental Analysis

In order to check the robustness of the findings, we also calculated a series of
supplemental analyses. These supplemental analyses were designed to control the
potential effects of using a weapon in a fight. Specifically, it is possible that taller
men who score higher on levels of bulk are more prone to use weapons in a fight. As a
result, the effect of height and bulk on being a skilled fighter may be spurious due to the
confounding effects of weapon use. We examined this possibility in two ways. First, we
re-estimated the logistic regression models by including a dichotomous dummy vari-
able (measured at wave 2) that captured whether the respondent had used a weapon in a
fight during the previous 12 months (0=no, 1=yes). The results of these models
revealed that while the weapon use variable was significantly related to being a skilled
fighter, it did not attenuate the effect sizes of the height or bulk measures. Second, we
calculated bivariate binary logistic regression models where height and bulk were used
as covariates (in two separate equations) to predict using a weapon in a fight. The
results of these analyses did not reveal a significant association between height and
weapon use (p=.889) or bulk and weapon use (p=.396). These findings merge with
recent research which reports no significant association between height and gun
ownership [32]. Interestingly, though, the non-significant trend was negative, indicating
that taller and bulkier men were, if anything, less likely to use weapons in a fight. Taken
together, the results suggest that the findings in respect to height/bulk and skilled
physical fighting ability cannot be explained away by the use of weapons.

3 A reviewer commented that the tallest respondent in Table 1 and the tallest respondent in Fig. 1 were of
different heights. The reason for this discrepancy is due to the fact that Fig. 1 removes cases via listwise
deletion techniques and thus the respondents in Table 1 and Fig. 1 are different owing to missing data on the
covariates and variables of interest.
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Discussion

Although there has been a significant amount of interest in determining the factors that
are related to why youth engage in physical violence, very little research has examined
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Fig. 1 Predicted probabilities of being a skilled physical fighter across different heights. Note: Predicted
probabilities generated with age and race set to their means
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the physical factors that might be involved in why some adolescents are more skilled at
fighting than others. The current study was designed to address this gap in the literature
by examining the potential association between height and physical fighting and bulk
and physical fighting. Analyses of males from the Add Health data revealed that taller
males and bulkier males were significantly more likely to be skilled physical fighters in
comparison with their shorter and less bulky counterparts. To put this finding into
perspective, the tallest male in the study was more than 111 % more likely to be a
skilled physical fighter when compared to the shortest male in the study. Similarly,
males scoring in the highest quartile of bulk were nearly 30 % more likely than males
scoring in the lowest quartile of bulk to be classified as a skilled physical fighter. These
findings provide strong evidence indicating that physical stature—as measured by
height and bulk—is a significant predictor of physical fighting fitness among adoles-
cent males.

While the analysis was able to establish a significant association between height and
bulk and physical fighting ability, the precise mechanisms that link physical stature to
successful fighting remain undetermined. While admittedly speculative, it is quite
possible that height and bulk are visible indicators of physical development, such as
the onset of puberty and the degree of progression through it. As males enter into
puberty, their bodies are transformed in a number of significant ways that prime them
for excelling in physical confrontations. Their skeletal structure, for example, becomes
more durable and thus they are more likely to absorb powerful blows without nearly as
much damage [12]. At the same time, their upper bodies are becoming stronger, with
muscle tissue growth increasing at a significant rate, and they have quicker reaction
times and are more accurate at tasks that demand hand–eye coordination [12]. The end
result is that height and bulk might be related to successful fighting ability largely
because both measures are proxy indicators of strength and power that accompany the
onset of puberty. This finding would fall in line with emerging research showing that
other characteristics, such as voice and facial features, are used to assess the strength
and fighting abilities of others [33]. Height and bulk therefore might be added to the list
of visible manifestations that can be used to determine fighting abilities in adolescent
males.

Some critics may argue that too much attention is being paid to the biological
underpinnings of height and bulk without much homage being paid to the sociological
factors that might also explain this association. According to this logic, it might be the
case that taller and bulkier males are primed to be more aggressive, violent, and
antisocial [20, 31]. Throughout their lives, these taller and bulkier males may simply
perceive that they are better fighters and are more likely to use violence as one of their
first lines of defense when encountering a problem or dispute. Over time, their
experience in physical fighting has made them more skilled fighters, but as can be
seen, these skills have nothing to do with biological endowment, but rather with
learning how to be an effective fighter. Keep in mind that we were able to partially
address this possibility in the analysis by examining whether height and bulk were
predictive of being a physical fighter (i.e., being in a fight without any measurement of
the outcome of the fight). The results of these analyses revealed that there was no link
between height and bulk and the probability of being in a fight. This finding is
somewhat at odds with some of the existing literature showing that measures of
physical stature are linked to aggression, violence, and fighting (e.g., [31]). Why the
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findings in this study are different from those reported in previous research is not
entirely clear. It is possible that since our analyses were based on a nationally
representative sample of adolescent males, the pathways to aggression or fighting are
different from those that are based on convenience samples or clinical-based samples.
Future research would benefit by examining the link between physical stature and the
probability of simply engaging in a physical fight. Whatever the reason for the
differences in findings, the evidence points to the very real possibility that height and
bulk are indicators of being a skilled physical fighter because of the biological
advantages that are associated with these physical attributes and others that may covary
with them.

In a similar vein, existing research showing that taller and bulkier males are more
violent could provide an alternative interpretation of the findings. In this case, these
more violent males—who are taller and bulkier—might be more prone to use weapons,
such as knives and guns, in a fight and thus are more likely to emerge from the fight a
victor with their adversary being seriously injured. We performed a series of supple-
mental analyses to examine this possibility, and our results revealed that the effect of
height and bulk on being a skilled physical fighter remained significant even after
controlling for the effects of weapon use in fights. Indeed, the analyses also revealed a
non-significant trend toward shorter and less bulky men being more likely to use
weapons in a fight. Perhaps males who are lacking in physical size are more likely to
use weapons as a way to minimize the differences in physical power between them and
taller, bulkier men [25].

Whatever the mechanisms are that link height and bulk to being a successful
physical fighter, our results add to an emerging body of literature showing that there
are physical attributes that act as visible signs of being a skilled physical fighter in
males [12]. Even so, our findings should be viewed with caution due to a number of
limitations that need to be addressed in future research. First, the Add Health data did
not include any information about who the physical fight was against. Ideally, it would
have been beneficial to know the height and bulk of the adversaries that were fought by
the male subjects. That way, we would have been able to predict the outcome of the
physical encounter based on the height and bulk of both individuals in the fight.
Second, due to data constraints, we were forced to rely only on the measures of height
and bulk to assess physical stature as proxies for fighting skills. While this measure-
ment strategy may be an advantage over previously used measures of fighting ability,
such as hand grip strength [34], a more comprehensive measure would have been more
ideal. Follow-up research should build upon these findings to determine the extent to
which other skills, such as hand–eye coordination and objective measures of muscle
strength, are able to predict being a skilled physical fighter among adolescent males.
Third, we relied on self-reports of physical fighting and the types of injuries that
occurred during the fight. One of the questions asked directly about whether the
respondent’s adversary was hurt badly enough to need medical care. While self-
reports of antisocial behavior have been widely used and been found to be reliable
and valid [35], it is quite possible that the subjects were unable to accurately appraise
the extent of injuries they had inflicted on their adversary.

Fighting abilities had profound implications in the evolutionary past and, in some
geographical areas, continue to have significant ramifications in contemporary socie-
ties. Physical attributes advertising differences in fitness for fighting likely deter
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potential victimizers from attacking some individuals and, at the same time, likely
attract potential victimizers to prey on others. Height and bulk are two physical
characteristics that are easily observable and are easily appraised without any type of
scientific instrumentation. As a result, it is not surprising that height and bulk are likely
two of the many biologically influenced traits that can be used to provide a relatively
crude, albeit somewhat accurate, appraisal of fighting ability among adolescent males.
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