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ABSTRACT

Two aggression questionnaires, the Revised Swedish
Version (AQ-RSV) of the Buss-Perry Aggression
Questionnaire (AQ) and the shortened and refined
version by Bryant and Smith (BS-AQ) were com-
pared. Both questionnaires identified subscore levels
of aggression and there were significant differences
between the groups. On the AQ-RSV subscales, the
violent inmates showed statistically significantly more
aggression for Hostility (p = 0.000), Anger (p = 0.000),
Physical Aggression (p = 0.000) and Verbal Aggres
sion (p = 0.01) than the healthy (non-violent) men.
The bodybuilders, all “on” performance-enhancing
substances, scor ed significantly higher on the Physical
Aggression subscale than the healthy men (p = 0.000).
Compared to the bodybuilders, the violent inmates
scored significantly higher on the Anger (p = 0.02)
and Hostility (p = 0.002) subscales. For the BS-AQ,
wher e general variance was higher than for the origi-
nal AQ, some of the above mentioned relationships
were different. The violent inmates still scored sig-
nificantly higher than the healthy men for Hostility (p
=0.000), Anger (p =0.006) and Physical Aggression (p
= 0.000), but not for Verbal Aggression. The inmates
scored significantly higher than the bodybuilders for
Anger (p = 0.006) and Verbal Aggression (p = 0.006),
and the bodybuilders scored higher than the healthy
men on the Physical Aggression (p = 0.002) subscale
only. These and other more complex relationships are
discussed in the light of previous findings. Thus the
BS-AQ resulted in more sharply defined relationships
and, at the same time, showed some important dif-
ferences between the groups studied. Verbal Aggres-
sion does not seem to distinguish violent inmates from
healthy men. Angry bodybuilders tend to express
their aggression through Physical Aggression.
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1. INTRODUCTION

The long history of human violence is difficult—if not
impossible—to explain with contemporary psychological
theories. Even before television, toy guns, steroids, nar-
cotics, alcohol and violent computer games influenced
our daily lives, men killed each other. In the most ancient
tribes, up to 25% of the male population were killed ei-
ther by local or neighbouring tribe members [1]. Today,
men commit most of the world’s violent acts reported to
the police, and men are consequently overrepresented
(85% - 90%) in prisons [2].

One of the key motives for extreme male—male ag-
gression in the evolution of aggression appears to be the
defence of status and honour. In addition, humans have
an evolutionary history of sex differences as a contribu-
tory explanatory factor in human aggression [2]. A man’s
sexual jealousy directed towards another man’s covet-
ousness may also trigger extreme aggression and homi-
cide [3,4]. A significant association between direct,
mainly Physical Aggression and greater height, weight
and strength, has also been described [5].

As long as 25 years ago, side effects from athletes’ use
of anabolic-androgenic steroids (AAS) were recognised
as a problem and were found to be increasing, also
among non-athletes [6]. Since then, a large number of
papers have been published on the adverse effects using
AAS [7]. Aggression has been linked to bodybuilding [7],
and some authors describe the perception of increased
aggression by sports competitors as a desired effect [7,8].
Some studies of health club athletes have shown that
90% of the users of AAS report episodes of over-ag-
gression and violent behaviour [9], whereas other studies
do not support such associations [10,11]. After a 25-week
study where 600 mg testosterone cypionate per week
were given to the study subjects, no participants reported
actual violence, but several described instances of un-
characteristic aggressiveness [12].

A more recent paper concluded that high doses of AAS
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may elicit neuropsychiatric symptoms among a minority
of users [13]. However, subgroups of steroid abusers
may have known psychiatric pre-morbidities that are
likely to introduce bias into the suggested causal rela-
tionship between anabolic steroid abuse and neuropsy-
chiatric effects. Studies have also shown a correlation
between mental side effects and the severity of steroid
abuse [14]. The neural systems underlying the aggression
induced by AAS appear to overlap with the brain circuits
responsible for the regulation of aggression by endoge-
nous androgens such as vasopressin [15].

Several studies have pointed out that stable personality
traits influence aggressive and delinquent behaviour [16].
A meta-analysis [17] found that trait aggressiveness and
trait irritability influenced aggressive behaviour under
both neutral and provocation conditions. Anger and Type
A personality influenced aggressive behaviour only un-
der provocation [18]. People with Antisocial Personality
Disorder (ASPD) show greater increases in aggressive
behaviour after consuming alcohol than people without
ASPD [19], and there is a relationship between border-
line personality (BP) traits and aggression, especially the
reactive form [20].

The self-rating Buss-Perry Aggression Questionnaire
(AQ) [21] is considered by many to be the gold standard
for measuring aggression. It has been criticized, for ex-
ample, for contamination of item and sum scores with
social desirability responding (SDR) [22,23]. Despite the
fact that the confounding effect of SDR has been found
to be quite substantial across all items, it had only a
minimal distorting effect when evaluating the extent of
bias [22].

Factor analysis showed that the Buss and Durkee Hos-
tility Inventory (BDHI) [24] covers four components of
aggression: Verbal and Physical Aggression, Anger, and
Hostility. There is a considerable overlap between the
BDHI [24] and the AQ [21] which was developed later.
Whereas the BDHI has been used, for example, to dis-
tinguish between violent and non-violent men and be-
tween delinquent and non-delinquent adolescents, the
AQ [21] has been widely used to assess the subtraits of
aggression and the patterns of their relationships with
other variables.

A translated and validated Revised Swedish Version
(RSV), based on the validation standard of the AQ [21]
now exists (AQ-RSV) [25] for clinical use and research
in the general population.

Bryant and Smith [26] introduced a 12-question re-
fined measurement model (BS-AQ) of the original AQ
[21] since the latter has low common variance and be-
cause of a confusing overlap between what the subscales
actually measure. Bryant and Smith discourage basing
the analysis of questionnaire responses entirely on the
29-item total scores because important distinctions may
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be masked.

This led us to investigate whether the AQ-RSV [25]
and the BS-AQ [26] can distinguish between different
levels of aggression in three selected groups of men: ex-
tremely violent prisoners, bodybuilders, and healthy
men.

2. MATERIALSAND METHODS

The Norwegian Regional Ethics Committee approved the
study (ID: 2010/792).

2.1. Study Subjects

2.1.1. Bodybuilders

13 bodybuilders, all men, were recruited from a gym in a
suburban area of Oslo. They were actually recruited to
participate in a larger study which also involved blood
sampling. They were explained the aim of this study and
agreed to participate and to declare their use of perform-
ance-enhancing substances in the way they found best.
Table 1 shows the drugs and doses declared by the par-
ticipants.

The mean age of the body builders was 41.6 = 11.3
years, and the median age was 46 years. Screening for
psychiatric illness showed none at the time of data col-
lection.

2.1.2. Inmates
16 violent male inmates were recruited from a high secu-
rity prison outside Oslo. They were actually recruited to
participate in a larger study which also involved blood
sampling. When blood sampling was mentioned when
describing the study, some inmates were reluctant to par-
ticipate, resulting in a low number of participants. The
inmates were all serving longterm sentences, the major-
ity in preventive detention. In Norway, such sentences
are not associated with a specific term. The imposition of
preventive detention indicates that the court considers the
defendant at high risk for reoffending, and therefore as
an imminent threat to society. According to Norwegian
law, after having served a minimum term not exceeding
10 years, prisoners in preventive detention may ask the
court to reconsider their case.

Table 2 shows the inmates’ ages and crime categories.

No serious mental illness was found when screening
for psychiatric disorders. Applying the Hospital Anxiety
and Depression Scale (HADS) with a cut-off set at 8
points, 5 of 15 inmates exceeded the cut-off for anxiety
and | for depression. One questionnaire was not com-
pleted. The category sex-related violence included brutal
violence, where the violent crime may have included
rape, molesting or grievous bodily harm. All the inmates
completed the AQ-RSV sitting alone in a room in the
visiting area outside their departments in the prison.
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Table 1. Drugs and doses taken by bodybuilders (BB) (Where variations were declared, the highest dosage was chosen).
BB1 BB2 BB3 BB4 BB5 BB6 BB7 BB8 BB9 BB10 BB11 BB12 BB13
Trenbolone 100 mg/
acetate day
100
Trenbolone 200 100
mg/2day
enanthate mg/day mg/day s
Deca 100 200 200 200 500 500 mg/
Durabolin mg/4days mg/4days mg/4days mg/day mg/week 2weeks
Growth . 10 12
hormone 1.6 mg/day 41U /day 5 IU/day 1U/1day 1U/2days 4 IU/day
Boldenone 200 mg/ 100 mg/
undecylenate 4 days day
Testosterone 250 250 250  250mg/ 100 250 250 500 250 250 mg/
enanthate mg/4days mg/4days mg/4days 2weeks mg/2daysmg/4days mg/2daysmg/2days mg/day 2days
Testosterone 1 gram/ 1 gram/
undecanoate month 2weeks
Testosterone 200
cypionate mg/6days
Tamoxifen 100
mg/day
Insulin (1) 20/2days
Clenbutirol >0
mg/day
Proviron 100
mg/day
50
Stanozolol mg/4days
. 3
|gF/HgF (Russians) units/day

"IU = International Units.

Table 2. Inmates’ ages and crime categories.

Inmates  Age(years) 'thtjerr?l(:)rtgé 8\L/ i:gﬁlet S\?Toll’;acieed
murder
1 36 X
2 46 X
3 51 X
4 44 X
5 70 X
6 47 X
7 32 X
8 50 X
9 51 X
10 36 X
11 31 X
12 22 X
13 53 X
14 27 X
15 46 X
16 29 X
Total 16 MW A9 2y n=1 n=4

"Excluding paedophilia.
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2.1.3. Non-Violent and Non-Steroid Abusing Healthy
Men

The 21 control subjects were all men with no criminal
record of aggression. They did not have any drug abuse
problems and they were all working without restriction
in society. In this paper they will be referred to as healthy
men. Some were fish market workers, some hospital
workers, and some held academic positions. They were
actually recruited to participate in a larger study which
also involved blood sampling. The mean age of the
healthy men was 41.8 = 10.4 years and the median age
was 42 years. Screening for psychiatric illness showed
no illness at the time of the data collection.

2.2. The Aggression Questionnaire—Revised
Swedish Version (AQ-RSV)

The Swedish version of the AQ [25] was developed for
research into clinical aggression based on the US Ameri-
can version of the AQ [21]. For validation, the test was
mailed to 781 randomly selected individuals aged 20 - 40
years. Of these, 497 tests were evaluable (64%). The
results with the American and the Swedish versions were
comparable for the correlations between the four aggres-
sion subscales and alpha coefficients, indicating internal
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consistency.

The Swedish and Norwegian cultures and languages
are very close, which means that the AQ-RSV can be
directly applied in a Norwegian population. The AQ-
RSV operates with cut-off values that classify the test
subjects into three categories. “Normal” scores are be-
tween 0 and 39 points, “Elevated” scores between 40 and
68 points, and “Pronounced” scores between 69 and 87
points.

2.3. The Bryant and Smith Shortened and
Refined Aggression Questionnaire (BS-AQ)
[26]

For comparison with this scale [26], the 12 correspond-
ing questions to those on the BS-AQ were identified on
the AQ-RSV and the respective scores were selected for
the analyses.

2.4, Statistics

SPSS for Windows, version 15.0.1 (SPSS Inc. SPSS
15.0.1-November 2006. SPSS for Windows, Chicago,
SPSS Inc.) was used for calculating ANOVA and the
t-test for independent samples. A p value < 0.05 was con-
sidered statistically significant.

3.RESULTS

3.1. Aggression

3.1.1. Total Aggression

The AQ-RSV total aggression score for the inmates
amounted to a mean of 40.4 £ 16.1. The corresponding
values for the healthy men were 16.9 = 7.3 and for the
bodybuilders 25.5 + 12.4. Both scores were significantly
lower than in the inmates (p = 0.000 and p= 0.01 respec-
tively). The difference between the mean scores in the
bodybuilders and the healthy men was also significant (p
=0.01).

Applying the cut-off suggested by the authors of the
AQ-RSV, i.e. normal between 0 and 39, all the total
scores in the bodybuilders were normal except one “ele-
vated”, and none of the healthy men had total AQ-RSV
score higher than 39. Only 7 of the inmates scored higher
than 39, leaving 9 within the normal range.

3.1.2. Aggression Subgroups
In Table 3 the total scores for the three groups are bro-
ken down into the 4 AQ-RSV subgroups of aggression.
Table 3 shows that a statistically significant difference
in aggression was found only for the Physical Aggression
subscale when comparing the bodybuilders to the healthy
men (). It is also evident that the inmates’ scores (°) re-
flected more aggression among the violent inmates than

Copyright © 2013 SciRes.

Table 3. AQ-RSV subgroups (mean + SD) score values and
significance levels (ANOVA).

Physical Verbal

Groups Hostility Anger Aggression Aggression
vidlent 10 1L g 914500 142467 69425
inmates

Bodybuilders 4.3 £4.4™ 52+37° 10.0+5.1° 57+22

Healthy men 3.7+£2.6 42+19% 36+3.7* 52+1.5%
P=0.000 “‘p=0.000 *p=0.000 *p=0.01
pvalues  *p=0.002 °p=0.02 °p=0.07 ‘p=0.20
‘p=058 °p=030 PpP=0.000 ‘PpP=0.42

*Violent inmates vs healthy men; ®Violent inmates vs bodybuilders; “Body-
builders vs healthy men.

among the bodybuilders for the item Anger, and this was
even more marked for the item Hostility. In general, the
violent inmates scored significantly higher in all sub-
groups compared to the healthy men (%).

Table 4 shows the results of selecting only the ques-
tions suggested by Bryant and Smith [26] and using the
t-test for independent samples.

4. DISCUSSION

The revised Swedish version of the Buss-Perry Aggres-
sion Questionnaire (AQ-RSV) [25] distinguished be-
tween a group of violent inmates and two other groups
based on the subscale scores (Table 3). These results
overlapped to some extent with those obtained after the
application of the BS-AQ [26]. Some relationships were
less marked and others were more marked.

Bodybuilders on active self-treatment (Table 2) scored
significantly higher than the healthy men on the Physical
Aggression subscale. This remained the only statistically
significant difference between bodybuilders and healthy
men when applying the BS-AQ [26]. On the other sub-
scales, the differences in scores between the bodybuild-
ers and the healthy men were not significant in the two
different versions of the AQ.

The violent inmates scored significantly higher than
the healthy men on the AQ-RSV [25] subscales in gen-
eral. Table III shows that the violent inmates scored sig-
nificantly higher (p = 0.02) than the bodybuilders on
both the Anger subscale and the Hostility subscale (p =
0.002).

When applying the BS-AQ [26], a greater degree of
statistical significance between the inmates and the
bodybuilders was seen for the Anger subscale (p = 0.006)
and the difference for the Hostility subscale became non-
significant. Bryant and Smith’s refinement of the AQ
included the removal of items reflecting direct endorse-
ment of aggression. Of the original Anger subscale ques-
tions [21], 3 were kept in the BS-AQ [26], i.€. those that
express the most spontaneity and impulsivity: “I flare up

CEINNT3

quickly but get over it quickly”, “Sometimes I fly off the
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Table 4. BS-AQ subscale aggression scores—t-test for inde-
pendent samples (p < 0.05).

Physical Verbal

Sudy groups  n Aggression Aggression

Hostility ~ Anger

Inmatesvs B B . ]
Healthy men 16 P=0.000 p=0.006" p=0.000  ns

Inmatesvs N 3 . - .

Bodybuilders 13 ns p =0.006 ns p=10.006
Bodybuildersvs 21 ns . 0= 0,002 N

Healthy men

"Indicates a different level of significance from Table 3; ns = not significant.

handle for no good reason” and “I have trouble control-
ling my temper”. In the context of the present study, a
possible extrapolation could be that the positive scores
on the BS-AQ [26] reflect a higher degree of impulsivity
in the inmates’ than in the bodybuilders and the healthy
men (Table 4).

The reason why the statistical significance of the re-
sults on the AQ-RSV Hostility subscale was lost when
applying the BS-AQ [26] was most likely linked to the
exclusion of the 5 questions with a wording suggesting
some degree of paranoia. In their paper, Bryant and
Smith [26] explain that omitting the questions containing
jealousy, paranoia and suspiciousness from Hostility dis-
tinguishes it clearly from Anger. At the same time, the
Hostility subscale better reflects the cognitive dimension
featuring negative feelings. A practical consequence of
this argumentation is that the violent inmates in the pre-
sent study seemed to have more cognitive negative feel-
ings than the bodybuilders and the healthy men (Table
4).

Verbal Aggression is another subscale where the sta-
tistically significant difference between the inmates and
the bodybuilders was greater when comparing the BS-
AQ and the AQ-RSV scores. In the AQ-RSV, the p-value
was 0.20 (not significant) and increased to 0.006 in the
BS-AQ. Bryant and Smith [26] noted that despite corre-
lations between each of the other AQ factors, Verbal Ag-
gression showed no discriminant validity in either the
original version [21] or in their refined version (BS-AQ).
The large difference between the significance level for
Verbal Aggression of p = 0.2 on the AQ-RSV and p =
0.006 on the BS-AQ indicates a contribution of factors
with a strong influence, and that these factors may not
have been identified by Bryant and Smith in their model
[26]. A clear answer is not evident, but some tentative
explanations may be found within different study group
characteristics.

The inmates did not score significantly higher than the

healthy men on the Verbal Aggression subscale (Table 4).

Thus, what seems to contribute to the statistical differ-
ence between the inmates and the bodybuilders is most
likely found among the bodybuilders. It may be far-
fetched psychologically, but perhaps the 3 questions re-

Copyright © 2013 SciRes.

tained by Bryant and Smith elicit some sort of implicit
“hyper-vigilance” or underlying “jumpiness”? And,
might this hypothetical “state of alertness” cause preco-
cious responses in the form of spontaneous and perhaps
impulsive behaviour? If the answer is yes, the same be-
haviour is retrospectively and individually recognized
and scored when the following statements are presented:
“I often find myself disagreeing with people”; “I can’t
help getting into arguments when people disagree with
me” and “My friends say that I’'m somewhat argumenta-
tive”.

Studies on the use of steroids and athletes’ startle re-
sponse are also relevant to consult since, although not
clearly demonstrated, it cannot be excluded that both
factors may contribute to the bodybuilders’ scores on
Verbal Aggression. Studies have shown that the use of
testosterone seems to reduce the fear-potentiated startle
response in humans [27] and, following exposure to im-
agery of personal anger scenes, normal study subjects
showed greater startle activity [28].

Regardless of the questionnaire, in this study, the
bodybuilders’ subscale scores on the Physical Aggression
subscale were the only statistically significant scores that
distinguished them from the subscale scores in the group
of healthy men. The bodybuilders’ scores on the other
aggression subscales did not differ significantly from
those in the healthy men. How strong an influence the
bodybuilders’ use of performance-enhancing drugs may
have had on their subscale scores is not possible to as-
certain. It is unlikely that the use of such drugs alone
would be responsible for the elevated Physical Aggres-
sion scores among the users.

Of special interest is why Physical Aggression stands
out. One plausible answer may be found in the athletes’
personalities. Studies of personality characteristics among
bodybuilders have revealed that traits of obsession, per-
fectionism, anhedonia and narcissism are more fre-
quently found than in the general population [29]. Other
studies have emphasized that the desire to become more
muscular in association with the feeling of enhanced
confidence [30] and the desire to gain strength [31] seems
to be important for bodybuilders. From a psychiatric
point of view, these same desires are also important in-
gredients for the nurturing of established narcissism.
Perhaps the psychological perception of body image and
size is also linked to the expression of aggressiveness in
some bodybuilders. The dedication and sacrifice needed
to become successful is perhaps common for all athletes
who repeatedly, and despite the cost, drive themselves
beyond what most people associate with being safe.
Studies have shown that narcissism correlated with
Physical Aggression in men [32] and that there are high
levels of narcissism among male bodybuilders [33].

Some of Bryant and Smith’s critical comments [26] on
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the Buss-Perry AQ [21] were based on the common
variance between the four original AQ scales being only
80%. In the construction of the BS-AQ, items with low
loadings or multiple loadings were omitted based on
principal components [26]. Likewise, items with reverse-
scored wording were removed. This resulted in a 12-item,
4-factor measurement model with fewer than half as
many items (BS-AQ) as in the original AQ [25]. Ac-
cording to the authors, the gain was a new, refined, psy-
chometrically superior scale [26]. They further argue that
it is more reasonable to examine the four separate sub-
traits than rely only on a pooled total score, since an AQ
total score might obscure differences that exist for indi-
vidual factors [26]. Consequently, Bryant and Smith
strongly recommended not useing only the 29-item total
score in quantifying responses to the AQ [21]. Instead,
examining the four separate subtraits is more reasonable,
both conceptually and statistically [26].

If one hypothetically adopts the AQ-RSV as the gold
standard for aggressive measures, all but one of the
bodybuilders’ total scores was lower than the cut-off of
39 points set for normal, non-aggressive healthy males
[25]. The fact that 9 of the 16 violent inmates also had
normal AQ-RSV total scores did not comply with the
criminal acts for which they were serving their sentences.
Lowering the “normal” cut off score for total aggression
to 26 points would mean that all violent inmates had
“elevated” total scores. A total aggression cut off score of
26 points would still include 20 of the 21 healthy men.
With the same reduced cut-off, however, 6 of the body-
builders would be classified as having “elevated total”
aggression scores. In their paper, the authors of the
AQ-RSV [25] explain that one of their aims was “to pre-
sent psychometric data supporting its reliability and va-
lidity in the general Swedish population”. In their origi-
nal paper, Buss and Perry [21] stress the limitations of
the results since their first study population were college
students and the second population were a group of col-
lege men. A common denominator therefore seems to be
the need for an instrument where extrapolations from
population sub-groups can be made without losing statis-
tical power.

It is a known problem that prison inmates are difficult
to recruit [34-36], at least in Norway. One of the prob-
lems with the present study was the low number of par-
ticipants. Although this was the case, those who partici-
pated were willing to share information about their lives
in prison and abuse of often illegal medications. A minor
problem is that our study subjects were slightly older
than those in some of the studies using scales derived
from the original AQ [21], but this difference was mini-
mal and has consequently not been given any further
attention in this study.

Comparing the inmates’ AQ-RSV total aggression
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scores to the total scores from the bodybuilders and the
healthy men, it was found that the statistical significance
of the differences was high. Likewise, when comparing
the total aggression scores from the bodybuilders to the
scores from the healthy men, there was clear statistical
significance. This study has also shown that focusing on
the subscale scores from both scales [25,26] provides
more and statistically sounder information about the dif-
ferences between the groups studied. The AQ-RSV and
the BS-AQ subscale scores confirm that the violent in-
mates are more angry and hostile than both the body-
builders and the healthy men. It also seems that when-
ever the bodybuilders show aggressiveness, physical
aggression tends to be involved, and that their answers to
questions associated with Verbal Aggression are different;
answers for which the explanation may be traced back to
personality characteristics.
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