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Testosterone, Sexual Offense Recidivism,
and Treatment Effect Among Adult Male
Sex Offenders

Lea H. Studer,!? A. Scott Aylwin,'! and John R. Reddon'

The relationship between serum testosterone and sexual violence was examined
in a sample of 501 convicted adult male sex offenders attending an intensive
in-hospital group psychotherapy treatment program. It was found that men with
higher testosterone tended to have committed the most invasive sexual crimes
(p < .001, two-tailed). Further, a positive partial correlation (controlling for age)
between testosterone and sexual offense recidivism over a lengthy follow-up period
(mean = 8.9 years) was found. When the sample was separated into one group
that completed treatment and one group that did not, an important ameliorating
treatment effect was observed. Although controlling for age, serum testosterone
remained significantly predictive of sexual recidivism for the treatment noncom-
pleter group (p < .05, two-tailed). For those who completed treatment testosterone
was no longer predictive of sexual reoffense (p > .05, two-tailed). Among con-
victed sex offenders, higher serum testosterone appears to be associated with
greater likelihood of further sexual violence. Effective therapy, however, appears
able to intercede in the influence of testosterone on sexually deviant behavior.
It is suggested that serum testosterone may be an informative static risk factor
and completion of intensive treatment should be accorded significance in future
actuarially based risk prediction instruments.
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Androgens are steroid hormones that mediate sexual development and sexu-
ality. The most relevant hormone in this regard is testosterone, along with its active
metabolite dihydrotestosterone (DHT). Testosterone production is initiated when
gonadotropin-releasing hormone (GnRH) is secreted from the hypothalamus. In
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postpubertal males, GnRH is secreted in pulsatile fashion approximately every 2 hr
(Conn & Crowley, 1991). GnRH stimulates the anterior pituitary gland to release
luteinizing hormone (LH) and follicle-stimulating hormone (FSH). These two
hormones then stimulate testosterone production by the Leydig or interstitial cells
in the testes (Conn & Crowley, 1991; Griffin & Wilson, 1992). Smaller amounts of
testosterone are also produced by the adrenal glands (Mazur & Booth, 1998). Typ-
ically, testosterone is approximately 98% bound, not only to sex-hormone-binding
globulin (SHBG) mainly but also to albumin (Brown, 1999).

Testosterone has a diverse set of effects upon and throughout development: in
utero, in childhood, through puberty, and into adulthood (Harris, 1999; Mazur &
Booth, 1998). The effects of the androgens are mediated through androgen recep-
tors that are found in a variety of tissues (Keller, Ershler, & Chang, 1996). After
a peak in puberty and early adulthood, serum testosterone concentrations tend to
fall gradually with age, especially after age 40. It has been suggested that prenatal
and perinatal testosterone levels have a major influence upon the organization and
structure of androgen receptors. In adulthood then, testosterone is thought to in-
fluence behavior through interaction and activation of these preexisting structures
(Mazur & Booth, 1998). There is also evidence that these receptors can be active
in the absence of the steroid hormone itself (Auger, 2004), further complicating
the original receptor theory (Baulieu et al., 1971).

Although age is a known factor affecting serum testosterone, other envi-
ronmental factors have been shown to have an influence. These factors include
stress, success, failure (Gladue, Boechler, & McCaul, 1989; Mazur & Lamb,
1980; Thompson, Dabbs, & Frady, 1990), diet (Aldercreutz, 1990), and sexual
activity (Kraemer et al., 1976). However, it is noteworthy that, in general, the
intraindividual variance is less than the interindividual variance in these serum
levels (Couwenbergs, Knussmann, & Christiansen, 1986). That is, genetic, or at
least constitutional factors seem to account for much more of the variance than
environmental factors.

To date, the associations with behavioral phenomena (e.g., aggression) have
been correlated more with total serum testosterone values than with free testos-
terone measures (Pugeat et al., 1988). According to the free hormone hypothesis
(Ekins, 1990; Mendel, 1989), it should be the unbound portion of the hormone
that is biologically (physiologically) active. Insofar as testosterone is concerned,
however, there is some doubt about this theory and evidence is mounting that
the bound portion of the hormone may also be physiologically active. It is possi-
ble that these hormonal complexes may have transport mechanisms of their own
(Pardridge, 1991; Rosner, 1990).

There is significant evidence of testosterone’s influence on both aggression
and sex drive in males (Ellis, 1986; McManus & Bryden, 1991). For example, low
testosterone has been implicated in erectile dysfunction (Tsujimura et al., 2003).
In a study of prisoners, testosterone among socially dominant inmates was found
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to be higher than among other inmates, and higher again among those inmates
identified as chronically aggressive (Ehrenkranz, Bliss, & Sheard, 1974; Mazur &
Booth, 1998). Rada, Laws, and Kellner (1976) reported that rapists who committed
crimes with a greater degree of violence had higher testosterone than rapists who
used less violence.

Archer (1991) conducted a meta-analysis on the literature examining the
interaction between testosterone and aggression; an overall effect of » = .38 was
obtained for the relationship between testosterone and ratings of aggressiveness by
others. Archer, Birring, and Wu (1998) have also reported more recently, a mean
effect size of d = 0.40 (r = .20) in a review of 18 studies comparing student
samples with aggression prone groups. Even after removing 3 outlier studies
with the largest reported effect sizes, the association between testosterone and
aggression remained modest but highly significant (d = 0.28, r = .14; Archer
et al., 1998). Book, Starzyk, and Quinsey (2001) reported a similar finding in
their own meta-analysis. That is, the overall correlation between testosterone and
aggression was modest and significant (r = .14). Archer, Graham-Kevan, and
Davies (in press), however, reanalyzed the Book et al. data and arrived at an effect
which was smaller (r = .08), but retained statistical significance.

It has been reported that there are differences in testosterone levels in some
different groups. For example it has been demonstrated that there are inter-racial
differences in total serum testosterone between North America Indians (includes
mixed racial North American Indians) and Caucasians (Brooks & Reddon, 1996;
Studer, Reddon, & Siminoski, 1997). Among North American adult males, Blacks
reportedly have significantly higher testosterone levels than Whites (Ellis &
Nyborg, 1992). Men with higher testosterone are less likely to marry, and if
married, are more likely to divorce (Mazur & Booth, 1998). Finally, lower socioe-
conomic status has been suggested as a possible factor in encouraging antisocial
behavioral expression associated with higher testosterone among males (Dabbs &
Morris, 1990).

Given the evidence that testosterone has some association with aggression,
and differences in testosterone levels exist between some groups, the authors
decided to test two hypotheses. First, that high serum testosterone is correlated
with severity of offense and second, that testosterone level is correlated with sexual
offense recidivism among a known sex offender sample.

METHOD
Participants

The participants in this study consisted of 520 voluntary admissions to the
Phoenix Program, an in-patient sex offender treatment program located in western
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Canada (Studer, Reddon, Roper, & Estrada, 1996). All patients were adult males
who had been convicted of sexual offenses of various types (i.e., adult victims,
child victims, intra- and extrafamilial victims, exhibitionists). Briefly, the program
is comprehensive, intensive, and relies almost exclusively on group psychotherapy
as the treatment modality. Types of group therapy include psychoeducational,
cognitive behavioral, and general interpersonal groups on the basis of the principles
outlined by Yalom (1995). The offenses were deemed ‘“‘serious” enough by the
judiciary to warrant periods of incarceration.

Serum testosterone levels were collected as part of a routine battery of en-
docrine testing. Samples were always drawn in the early morning and usually ob-
tained within the first week of admission. Also included in the battery were FSH,
LH, SHBG, as well as albumin, for completeness. Samples were then assayed
using commercially available kits. Because of the unavailability of testosterone
data, 14 cases were dropped from the sample.

Antiandrogenic pharmacotherapy is sometimes used in treating sex offenders.
Because these drugs inhibit testosterone availability, four patients who entered
the treatment program on these drugs were also dropped from the sample. Of the
patients comprising the final sample, none were on any such medication at the time
of the initial blood work, nor were any patients on these medications for prolonged
periods of time during or posthospitalization to the best of the authors’ knowledge.
One patient was excluded because of HIV-positive status because it was unclear
how this individual’s compromised health may have affected testosterone levels.
The final sample consisted of 501 patients.

Procedure

The first hypothesis stated there would be a positive relationship between
serum testosterone levels and the degree of sexual violence exhibited by sexual
offenders. To test this, a correlation was obtained between testosterone levels and
offense severity. Offense severity was assigned according to the most intrusive
assault known to have been committed by the patient. This may have been an
assault known or unknown to authorities. Severity codes ranged from 1 (non-
contact) to 6 (severe violence) and have been used in a previous examination
of patients from this program (see Aylwin et al., 2000). For this portion of the
analysis, there was no rationale for controlling for age, as the offenses were his-
torical and the rating was based on the most severe offense regardless of the
offender’s age.

The second hypothesis stated that there would be a positive relationship be-
tween testosterone levels and sexual offense recidivism. In order to provide the
most complete test of this hypothesis, the data were examined from two perspec-
tives. In the first part of the analysis, the absolute value for serum testosterone was
used. As some might argue that there is a range of normal testosterone values,
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the dichotomy of “normal” versus “above normal” might be most relevant. The
sample was therefore reexamined after being divided into one group within the
normal range and another who had high testosterone. There is slight variation on
what is considered the upper limit of the normal range. To be fully inclusive, the
range for “normal” serum testosterone for this study was set at 8.0-29.9 nmol/L.
“Above normal” testosterone was considered to be >30.0 nmol/L. Data was coded
dichotomously (0 = normal, 1 = high). Three cases were dropped in the dichoto-
mous recoding due to testosterone levels that were below the normal range. None
of these three individuals completed treatment.

Recidivism was defined as a conviction for a postdischarge sexual offense. As
part of ongoing program evaluation, reoffending is tracked through the Canadian
Police Information Centre (CPIC) to determine sexual recidivism. The mean length
of time from discharge from the in-patient program to CPIC follow-up was 106.7
months (range: 6.0-188.0 months, SD = 49.5). Of note, the length of the follow-
up period is very substantial and long enough to capture a great majority of those
offenders who may be prone to reoffend.

As both recidivism and testosterone levels amongst sexual offenders are
related to age, it was important to control for this variable in the part of our study
which involved recidivism. Consequently, to control for age, partial correlations
were computed to determine the strength of relationship between testosterone and
recidivism. To investigate the influence of treatment efficacy on this relationship,
the sample was subsequently reexamined on the basis of treatment completion or
noncompletion.

RESULTS

In testing the first hypothesis, there was a significant positive correlation be-
tween historical (past) offense severity and serum testosterone (r499 = .186, p <
.0005, two-tailed; 95% confidence interval .100 < .186 < .269). When testos-
terone was coded as a dichotomous variable, the correlation between this variable
and maximum historical offense severity was similar (r49¢ = .170, p < .0005,
two-tailed; 95% confidence interval .083 < .170 < .254).

Table I shows the results of a comparison between treatment completers
and treatment noncompleters. In most ways the groups were comparable. Similar
proportions of each group had testosterone in the high range (p = .926), and
similar proportions were of North American Indian (includes mixed racial North
American Indians) heritage (p = .131). The groups were also comparable with
regards tomean age (p = .521) and number of prior sex offenses (p = .473). There
were two notable differences between the groups. The treated group had, overall,
higher testosterone (p = .041, two-tailed; d = 0.18), and more serious/invasive
sexual offenses (p = .002, two-tailed; d = 0.28). Although neither of these effect
sizes are large they are nonetheless real differences (i.e., statistically significant).
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Table I. Comparison of 501 Treatment Completers and Noncompleters of the Phoenix Program

Treatment completers Treatment noncompleters
(n=270) (n=231)

Variable n (%) M SD n (%) M SD p
Testosterone (nmol/L) — 21.96 6.43 — 20.69 7.40 .041*
Portion with high testosterone 32(11.9%) — — 28(12.1%) — — 926
Portion N.A. Indian* 40 (14.8%) — — 46(199%) — — 131
No. prior sex offenses — 46 1.15 — 53 1.30 521
Age (years) — 354 8.80 — 36.0 11.25 473
Offense severity” — 397 1.22 — 3.62 1.25 .002**

Note. Means compared using independent samples f-test; percentages were compared using a phi
correlation coefficient (significance identical to Pearson’s chi square).

“Denotes North American Indian (includes mixed racial North American Indian).

bBased on severity codes from Aylwin et al., 2000.

*p < .05, two-tailed. **p < .01, two-tailed.

When the pooled sample of treatment completers and noncompleters was
examined, the percentage of patients with serum testosterone 30.0 nmol/L or
above was 14.5%. In the general population, a rate of 2.5% would be expected
(T. Higgins, personal communication, September 22, 2004). Only three patients
(0.60%) had testosterone levels below the normal range. There was no difference
in the proportional rates of testosterone in the high range between completers and
noncompleters (p = .926).

For the combined group, while controlling for age, it was observed that sex-
ual recidivism was demonstrably higher in those with higher serum testosterone.
There was a significant partial correlation between serum testosterone when coded
as a continuous variable, and sexual recidivism (r493 = .113, p = .012, two-tailed;
95% confidence interval .026 < .113 < .199). When testosterone was coded di-
chotomously (i.e., those who had elevated testosterone above the normal range
versus those in the normal range) the partial correlation remained significant
(r495 = .095, p = .035, two-tailed; 95% confidence interval .007 < .095 < .181).

When the group was divided by treatment completion or noncompletion, the
predictive value (i.e., partial correlation, controlling for age) of serum testosterone
in predicting sexual offense recidivism was significant for noncompleters. This
was the case whether testosterone was coded continuously (75 = .168, p =
.011, two-tailed; 95% confidence interval .040 < .168 < .291) or dichotomously,
(ryns = .174, p = .009, two-tailed; 95% confidence interval .045 < .174 < .297)
(Table II).

Remarkably, the significance of testosterone in predicting sexual offense re-
cidivism while controlling for age among those who completed treatment was ab-
sent. Again, this was found whether testosterone was coded as a continuous (1267 =
.065, p = .285, two-tailed; 95% confidence interval —.055 < .065 < .183) or a
dichotomous variable (167 = .013, p = .828, two-tailed; 95% confidence interval
—.107 < .013 < .132).
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Table II. Partial Correlations Between Serum Testosterone and Sexual Recidivism? after
Controlling for Age Among Adult Male Sex Offenders (N = 501) Attending In-patient
Treatment at the Phoenix Program

Combined Completers Noncompleters
group (n = 501) (n =270) (n=1231)
r p r p r p
Testosterone? (continuous) 113 .012* .065 285 .168 011*
Testosterone® (normal-high) .095 .035* .013 .828 174 .009**

“Based on mean follow-up of 108.3 months (range: 6.0-188.0 months, SD = 48.7 months).

bTestosterone coded as a continuous variable.

“Testosterone dichotomously coded O = normal range, 1 = higher than 29.9 nmol/L, three
noncompleters of treatment dropped from recoding as they fell below the normal range.

*p < .05, two-tailed. **p < .01, two-tailed.

A review of possible relationships between other endocrine measures and sex-
ual offense recidivism revealed no significant findings. Specifically, correlations
with recidivism for completers, noncompleters, and for the pooled group were not
significant for LH, FSH, or SHBG.

DISCUSSION

The findings of this study are important for three different reasons. Firstly,
the correlation between serum testosterone values and offense severity was sta-
tistically significant (i.e., non-null). This lends further support to the hypothesis
that testosterone is related to severity of expressed aggression associated with
sexual offending. This clinically derived measure specifically assessed aggression
during sexual offending as opposed to either dimension in isolation. That is to
say, testosterone levels seem to be related not only to sex drive and aggression as
separate entities, but also to sexual aggression.

Secondly, serum testosterone level was a more robust predictor of sexual
offense recidivism than the authors had anticipated. The correlation was clear and
statistically significant for the noncompleters of treatment as well as the pooled
sample. To date this measure has not been used in risk prediction algorithms,
but may be worth considering in that light. According to recent research un-
dertaken to develop actuarial measures of likelihood to recidivate, static/historic
variables account for the greatest degree of variance in predicting reoffense. None
of the established risk factors has been shown to be overwhelmingly predictive
by themselves, but in combination, some degree of accurate prediction has been
demonstrated (Hanson, 1997, 2000). The strength of correlation reported here be-
tween testosterone and sexual recidivism (7493 = .113 for the overall group) while
controlling for age, is at least as strong as some of the currently accepted static
risk factors (Hanson & Bussiere, 1998). In fact, for those who did not complete
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treatment, this relationship was more robust (723 = .168) and proved to have a
larger correlational value than for almost all the static factors reported by Hanson
and Bussiere (1998; i.e., any stranger victim, early onset, any prior offenses, age,
never married, any nonrelated victims, any male victims, diverse sex crimes, and
antisocial personality).

Thirdly, and far more importantly from a treatment perspective, the effect
of the “static” (or more accurately, less mutable) variable of serum testosterone,
is dramatically lessened with treatment. Although the serum testosterone itself is
likely not affected by group-therapy treatment per se, the relevance of this variable
decreases with that therapy. There is a growing body of research demonstrating
that physiological/biological events occur in response to psychotherapeutic treat-
ment (e.g., Brody et al., 2001; Furmark et al., 2002; Goldapple et al., 2004; Wykes
et al., 2002). The theoretical possibility does therefore exist, that serum testos-
terone levels themselves may be influenced by group therapy. To date, studies
showing physiological changes because of psychotherapy have not addressed the
permanency of those changes. Nevertheless, it is possible that successful treatment
diminishes serum testosterone. Another plausible interpretation is that the antiso-
cial effects of testosterone in sex offenders are redirected with treatment into more
prosocial noncriminogenic activities. Of course, both of these two possibilities
could be correct.

This study, in conjunction with a previous finding that the static variable
of prior sex offenses becomes less meaningful in risk prediction after treatment
(Studer & Reddon, 1998), reveals the positive effects of some kinds of treatment
in mitigating sexual offender recidivism. These types of findings are particularly
important in this era of evidence-based practice. This is even more impressive
when it can be shown that treatment completers are not selected on the basis of
such static factors. If we were inadvertently selecting individuals more likely to
succeed, the differences (i.e., higher mean testosterone and more severe offenses)
would be expected to be in the other direction. The present findings indicate that
both serum testosterone levels and completion of an intensive group psychotherapy
treatment program warrant closer evaluation as potentially important factors for
inclusion in future actuarial prediction of reoffense among sex offenders.

One limitation to the study is the reliance on commercially available kits and
blood assays that were conducted by a third party laboratory. However, all assays
were conducted by a single clinical chemistry lab that was the accepted provider
for all hospitals and clinics in the region. A second limitation, in retrospect, was
that serial serum testosterone testing during and following treatment was not
conducted. This would have helped to clarify whether behavioral changes were
mediated through reductions in serum testosterone levels.

It is unclear whether all comprehensive and intensive group psychotherapy
treatment programs would show a similar result. This poses a possible limitation
to the generalizability of these findings. Our program is unique in several ways,
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perhaps, primarily in its intensity (i.e., group therapy for 35—40 hr per week over
typically 10—13 months). We postulate that consistent behavioral changes, which
demonstrate a cognitive, overlay, affective restraint, and personal insight into
impulses and drives, could account for the amelioration of the predictive influence
on recidivism. Perhaps, after all, Plato was correct when he suggested that reason
can rule man’s passions.
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