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ABSTRACT 
Introduction: Treatment of individuals who have committed sexual offences with Testosterone- 
Lowering Medication (TLM) is a comparatively intrusive kind of intervention, which regularly 
takes place in coercive contexts. Thus, the question of efficacy, but also the question of who 
should be treated, when and for how long, are of great importance.
Methods: Recidivism rates of TLM-treated high-risk individuals (þTLM; n¼ 54) were compared 
with high-risk individuals treated with psychotherapy only in the same forensic outpatient clinic 
(−TLM; n¼ 79).
Results: Group differences suggested a higher initial risk ofþ TLM (e.g. higher ris-assessment, 
previous convictions). Despite the increased risk, after an average time at risk of six years, þTLM 
recidivated significantly less often and significantly later than − TLM (27.8% vs. 51.9%). Such an 
effect was also found for violent (1.9% vs. 15.2%), but not for sexual (5.6% vs. 10.1%) and ser-
ious recidivism (5.6% vs. 10.1%), which could be explained partly by the small number of cases. 
In the course of treatment, TLM proved to be a significant variable for a positive process, 
whereas a high risk-assessment score indicated a rather negative course. In total, n¼ 19 individ-
uals had stopped their TLM treatment, of these 31.6% recidivated.
Conclusion: The results support the efficacy of TLM, particularly in the group of high-risk 
offenders.
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Introduction

In attempt to further reduce the recidivism risk of indi-
viduals convicted of sexual offences, most Western 
countries have invested intensively in treatment pro-
grams in recent decades. According to the heterogen-
eity of offences and offenders, very different forms of 
treatment have been emerged (Schmucker and L€osel 
2015). Besides psychotherapeutic treatment, testoster-
one lowering medication (TLM) has been established 
during the last decades as a promising alternative to 
irreversible and ethically hardly justifiable surgical cas-
tration (Laschet and Laschet 1967). By lowering testos-
terone level, sex drive and thus (deviant) sexual 
fantasies and behaviours are supposed to be reduced 
(Eher et al. 2007; Turner et al. 2013), and thus 

preventing recidivism with a sexual offence. However, 
TLM is one of the most intrusive forms of treatment 
for individuals who committed sexual offences, so 
empirical evidence on for whom and under what con-
ditions such treatment works is essential. This applies 
even more if the individuals to be treated live in a 
coercive context such as prisons or forensic hospitals, 
where the course of treatment can have an influence 
on release options, and thus an at least subjectively 
perceived pressure to consent to medication cannot 
be precluded.

While in Europe patients were mainly treated with 
cyproterone acetate (CPA), in the United States 
medroxyprogesterone acetate (MPA) has been used 
predominantly. In 1973, CPA was officially approved as 
a medication for the treatment of individuals who 
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committed sexual offences in Germany. In the 1990s, 
gonadotropin-releasing-hormone (GnRH)-agonists, con-
sidered to be more efficient, were trialled for sex drive 
suppressing treatment (Eher et al. 2007). In 2009, 
Triptorelin was also officially approved in Germany for 
the treatment of individuals who offended sexually 
diagnosed with a severe paraphilic disorder (Turner 
et al. 2013). Since a higher dosage is required for an 
effective treatment with CPA/MPA and the side effects 
of this type of medication are at least in part consid-
ered to be more serious, GnRH agonists are currently 
used more frequently (R€osler and Witztum 2000; 
Turner et al. 2013; Thibaut et al. 2020). GnRH-agonists 
are considered to be more effective due to the reduc-
tion of testosterone to castration-levels and are mainly 
used in high-risk individuals (Thibaut et al. 2020). 
Furthermore, GnRH-agonists are used when testoster-
one production cannot be reliably reduced by 
CPA/MPA.

Due to serious side effects (Hill et al. 2003; 
Champeaux-Depond et al. 2021), and resulting ethical 
concerns, TLM should only be administered under cer-
tain conditions: First, a paraphilic disorder must have 
been diagnosed and the medication must address 
specific clinical symptoms and behaviours. Second, the 
individual represents a serious risk to themselves or 
others without treatment, and no less intrusive form 
of treatment appears promising. As with any other 
treatment, the individual to be treated must give their 
consent (Thibaut et al. 2020). The type and duration of 
medication must be carefully considered, especially 
when treating individuals who are in a coercive con-
text. Therefore, international guidelines of the pharma-
cological treatment of paraphilic disorders (Thibaut 
et al. 2020) published by the World Federation of 
Societies of Biological Psychiatry (WFSBP) in 2020 rec-
ommend a risk/need/responsivity-adapted approach. 
Depending on the severity of paraphilic disorder and 
the risk to show (again) sexually violent behaviours, 
medications of different intensity can be used in add-
ition to psychotherapy: (1) selective serotonin reuptake 
inhibitors (SSRIs), (2) CPA, (3) GnRH-agonists, and in 
most severe cases (4) GnRH-agonists in combination 
with CPA. Treatment should last two years, five years 
or longer if needed and if there is a persistent high 
risk for sexual offences (Thibaut et al. 2020).

Although patients’ self-reports were used in most 
studies (Briken et al. 2003), it can be presumed that 
CPA/MPA and GnRH-agonists are able to reduce sex 
drive as well as nondeviant and deviant sexual fanta-
sies and behaviours (Laschet and Laschet 1967; R€osler 
and Witztum 1998; Moulier et al. 2012; Ahn et al. 

2013; Koo et al. 2014). Studies using more objective 
measurement variables like clinical assessment of erec-
tion and masturbation (Cooper 1981), visual reaction 
time, penile plethysmograph, and self-reports involv-
ing polygraph (Schober et al. 2005) or eye tracking 
and fMRT (Jordan et al. 2014) came to similar conclu-
sions. In line with these results, significantly higher 
increases in (sexual) regulation abilities, as measured 
by Stable-2007 (Hanson et al. 2007), were found in 
those treated with TLM (Sauter et al. 2021). However, 
evidence was also found that treatment duration had 
a significantly positive, and Factor-1-scores of the 
Psychopathy-Checklist-Revised (PCL-R (Hare 2003)) a 
significantly negative impact on this measured change 
in risk (Sauter et al. 2021).

Regarding effectiveness in terms of reducing sexual 
recidivism, to date no clear evidence exists. So far, not 
enough studies of sufficient quality were conducted to 
include and integrate them in meta-analyses (Khan 
et al. 2015; Schmucker and L€osel 2015). Apart from 
low base rates, the feasibility of randomised controlled 
trials (RCTs) is often queried because it is usually con-
sidered to be ethically hardly justifiable by official 
authorities not to provide a potentially recidivism risk 
reducing treatment to a control group (see Briken 
et al. 2017). The existing studies, which date back sev-
eral decades, indicated a positive effect (Emory et al. 
1992; Hall 1995; R€osler and Witztum 1998; Maletzky 
et al. 2006). Lately, a number of quasi-experimental 
studies have been published, which are also optimistic 
regarding the potential risk-reducing effects of TLM 
(Gallo et al. 2019; Colstrup et al. 2020; Sauter et al. 
2021).

Recently, the first double-blind placebo con-
trolled RCT on the effectiveness of GnRH-antagonist 
DegarelixVR was published (Landgren et al. 2020). 
Degarelix-acetate is a GnRH-antagonist that lowers tes-
tosterone-levels to castration levels within a few days. 
Since GnRH-antagonists can decrease testosterone in a 
very short time, short-term study duration (measure-
ments after two and ten weeks) was sufficient. The 
measured risk score as well as sexual preoccupation 
decreased significantly compared to the placebo group 
(Landgren et al. 2020). However, in contrast to GnRH 
agonists, GnRH antagonists have not yet been consid-
ered in the above-mentioned international guidelines. 
And the sample used is not a sample of high-risk 
offenders. Furthermore, a standardised risk score and 
not recidivism was used as a criterion for effectiveness.

Overall, the current state of research can still be 
described as scarce. Within the present study, it was 
possible for the first time to compare officially 
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registered recidivism-rates across a large sample of 
high-risk offenders treated with TLM with a compari-
son sample of high-risk offenders treated with psycho-
therapy only.

Materials and methods

Study design

The Forensic Therapeutic Outpatient Clinic in Berlin, 
Germany (Forensisch Therapeutische Ambulanz, abbre-
viated: FTA) provides multi-professional services, which 
involves psychiatric, psychotherapeutic and social 
work support. Individuals released from correctional 
facilities, forensic psychiatry, or preventive detention 
may be ordered by court to receive forensic follow-up 
treatment (for an overview of the German forensic 
treatment system see (Briken et al. 2019).

In this retrospective study, all individuals who were 
or are currently being treated at the FTA, had commit-
ted a sexual offence, and already had been released 
by the cut-off date of December 31, 2019, were 
included. Treatment files, which contained the senten-
ces and expert opinion reports, were used to collect 
sociodemographic data, variables about the criminal 
history and treatment including diagnoses according 
to International Classification of Diseases-10th Revision 
(ICD-10). As a standardised assessment of the initial 
risk of recidivism at the time of release from the 
closed facility Static-99R (Rettenberger et al. 2013; 
Phenix et al. 2016) was rated.

The ethical review board of the Charit�e - 
Universit€atsmedizin Berlin, Germany, approved the 
present study (EA 1/210/18).

Participants

Until reporting date (December 31, 2019) FTA pro-
vided professional follow-up treatment to N¼ 231 

individuals (225 male, six female). Among those, 146 
(all male) had been convicted of a sexual offence. At 
the time of data collection, 13 had passed away. Of 
the remaining 133 individuals (study sample), 79 
(59.4%) received psychotherapeutic treatment only 
(Comparison Group [−TLM]) and 54 (40.6%) received 
additionally TLM-treatment (Treatment Group [þTLM]). 
With 45 (83.3%), the majority was treated with a 
GnRH-agonist (SalvacylVR ), three of them (5.6%) were 
additionally treated with SSRI. Exclusively CPA 
(AndrocurVR ) was given to nine individuals (16.6%). Of 
the 54 individuals, a total of 19 (35.2%) had stopped 
TLM-treatment, which had lasted for many years (for 
more information see 30,31). All others were pharma-
cologically treated at least until the end of forensic 
outpatient treatment. By the cut-off date (December 
31, 2019), þTLM had a time at risk (time between the 
latest release and the cut-off date) of M¼ 6.3 years 
(SD¼ 3.7, Min-Max¼ 0.1–13.6) and − TLM M¼ 6.6 years 
(SD¼ 3.9, Min-Max¼ 0.4–15.8; see Table 1).

Measures

The Static-99R (Phenix et al. 2016) is the revised ver-
sion of the Static-99 (Hanson and Thornton 2000; 
Harris et al. 2003), the internationally most commonly 
used actuarial risk assessment instrument for adult 
males who have committed a sexual offence. The 
Static-99R consists of ten mostly static items, scores 
can range from −3 to 12 points and are transferred 
into nominal risk levels from ‘very low risk’ (equivalent 
to −3 and −2 points) to ‘well above average risk’ 
(equivalent to 6 points and larger). The Static-99R is 
considered a reliable and valid risk assessment instru-
ment for recidivism with a sexual or violent offence 
after a five-year follow-up period with predictive valid-
ities ranging from AUC ¼ .720 to .715 (Helmus et al. 
2012). Interrater reliability is known to be high (e.g. 

Table 1. Differences between individuals with (þTLM; n ¼ 54) and without (−TLM; n ¼ 79) TLM-treatment.

Variable

þTLM −TLM

MDiff

Comparison

M SD M SD F df g2
p

Previous convictions 5.1 3.9 4.6 4.6 þ 0.6 0.51 1, 131 .00ns

Sexual convictions 1.4 1.5 0.9 1.0 þ 0.6 6.89 1, 131 .05�

Age at first conviction 23.0 9.4 25.0 10.2 − 1.9 1.24 1, 131 .01ns

Age at index offence 33.9 9.4 32.8 8.9 þ 1.1 0.46 1, 131 .00ns

Last imprisonmenta 13.9 8.2 8.3 6.4 þ 5.6 19.78 1, 131 .13���

Age at release 48.1 10.0 42.4 10.7 þ 5.8 9.85 1, 131 .07��

Static-99R 4.9 2.3 4.1 2.3 þ 0.8 4.12 1, 131 .03�

FTA treatment durationa 5.1 2.4 2.5 1.6 þ 2.6 56.03 1, 131 .30���

Time at riska 6.3 3.7 6.6 3.9 −0.4 0.34 1, 131 .00ns

Note: þTLM: psychotherapyþ TLM-treatment group, −TLM: psychotherapy - TLM-treatment group, M: mean, SD: standard deviation, MDiff: mean differ-
ence (MDiff ¼ MþTLM – M − TLM), df: degrees of freedom, nsnot significant.
aIn years.
�p < .05; ��p < .01; ���p < .001.
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intraclass correlation coefficient [ICC] ¼ .89 (McGrath 
et al. 2012),). For the present study, Static-99R was 
rated by the first author, who has successfully com-
pleted an officially certified training workshop. The 
German version of the Static-99R received high effect 
sizes regarding the interrater reliability and (predictive) 
validity (Rettenberger et al. 2013).

The Central Federal Registers were requested at 
the Federal Office of Justice in February 2018 and sent 
in June 2020. The documents include all convicted 
offences for which a legally final judgement has been 
passed. All offences with a final conviction since the 
last release from prison or forensic hospital and up to 
the reporting date of December 31, 2019, were 
counted. These were recorded as follows:

General Recidivism included all reconvictions, regard-
less of its type or severity.

Serious Recidivism included all reconvictions which 
resulted in a new sentence of two years or more.

Sexual Recidivism included all sexual reconvictions, 
regardless of its type or severity (incl. non-contact 
sexual offences).

Violent Recidivism included all violent reconvictions, 
regardless of its type or severity (excl. all types of 
sexual offences).

Statistical analyses

One-way multivariate analyses of variance (MANOVA) 
and v2-analyses were performed to calculate group 
differences. Survival time analyses using the offence 
date of re-offences were calculated and presented 
with the Kaplan-Meier curve. To be able to include 
the different lengths of treatment duration and time 
at risk periods in the calculation, but also to be 
able to compare the effect sizes between the pre-
dictors, a Cox-regression was calculated with TLM 
treatment as a time-dependent covariate, controlling 
for the initial risk measured by Static-99R. The haz-
ard function h(t) can be interpreted as the risk per 
time unit for recidivism at time point t (Fox 2002; 
Ziegler et al. 2007). For comparing two groups, haz-
ard ratio (HR) can be calculated, a ratio of the two 
hazard functions of the groups. This is a measure-
ment of the risk of one group in relation to the 
risk of the other group, with a HR of 1 indicating 
an equal risk. A HR > 1 represents that the study 
group is more likely, a HR < 1 represents that the 
study group is less likely to have a shorter time at 
risk period compared to the reference group (Chan 
2004).

Results

Differences between individuals with and without 
TLM-treatment

þTLM showed significantly more sexual offences in 
their criminal history than − TLM (see Table 1). While 
TLM-treated individuals were significantly more often 
convicted of child sexual abuse, −TLM were more 
often convicted of rape/sexual assault (see Table 2).
þTLM was over five years longer in prison or foren-

sic psychiatry than − TLM, and correspondingly signifi-
cantly older at the time of release (M¼ 48.1 vs. 
42.4 years). At the time of release, þTLM had a Static- 
99R score almost one point higher, although they 
were significantly older (see Table 1). Prior to release, 
with 64.8% (35 of 54) compared to 16.5% (13 of 79) 
significantly more TLM-treated individuals had been in 
forensic psychiatry, and still in treatment at the FTA at 
the cut-off date of December 19, 2019, were n¼ 30 
(58.8%) ofþ TLM and n¼ 21 (26.2%) of − TLM (see 
Table 2). With a mean difference of MDiff ¼ 2.1 years, 
individuals released from forensic psychiatry received 
significantly longer follow-up treatment than those 
released from prison (n¼ 48, M¼ 4.9, SD ¼ 2.5, range 
¼ 0.5–9.0 vs. n¼ 85, M¼ 2.8, SD ¼ 1.9, range ¼ 0.3– 
7.6; t[131] ¼ −5.527, p< 001). More individuals 
released from forensic psychiatry than those released 
from prison were treated with TLM (see Table 1).

TLM-treated individuals have been diagnosed with 
a paraphilic disorder significantly more often (92.6% 
vs. 45.6%, see Table 2). A paedophilic disorder was 
diagnosed most frequently. A similar picture emerges 
when sadistic disorders are considered, albeit with far 
lower case numbers and therefore not meaningfully 
assessable.

No significant difference was observed in terms of 
personality disorders, the most frequently diagnosed 
comorbid disorder, or regarding intellectual disability.

Recidivism rates

Recidivism rate for general recidivism was significantly 
lower inþ TLM (see Table 3). There was no significant 
difference regarding serious recidivism. When consider-
ing re-offences of violent and sexual offences, there 
was a significant difference for violent, but not for sex-
ual re-offences. As expected, the number of serious 
and sexual recidivism was generally low, 25% of cells 
having a frequency <5.

Calculation of survival time analysis showed 
thatþ TLM spent significantly longer time in freedom 
without re-offending than − TLM, with an estimated 
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survival time of M¼ 113.6 months (SE¼ 9.4, 95%-CI ¼
95.2–132.0 vs. −TLM: M¼ 69.4, SE¼ 7.3, 95%-CI ¼
55.0–83.8; Log Rank Test: v2

(1,133)¼7.393, p¼.007, see 
Figure 1). Same applied to violent recidivism data, 
withþ TLM spending on average M¼ 160.0 months 
(SE¼ 2.9, 95%-CI ¼ 154.3–165.8) and − TLM M¼ 140.0 
months in freedom (SE¼ 6.8, 95%-CI ¼ 126.7–153.3; 
Log Rank Test: v2

(1,133)¼6.207, p¼.013). With regard to 
serious recidivism no such effect could be demon-
strated (þTLM: M¼ 154.0 months, SE¼ 5.0, 95%-CI ¼
144.1–163.9; −TLM: M¼ 170.3, SE¼ 6.6, 95%-CI ¼
157.3–183.2; Log Rank Test: v2

(1,133)¼0.812, p¼.368). 
Since, in addition to the low number of cases, the pre-
conditions necessary to conduct this analysis were not 
fulfilled for sexual recidivism, it was not possible to 
perform a valid calculation (see crossing curves in 
Figure 1).

Regarding the calculation of the Cox-regression on 
the prediction of general recidivism with TLM-treat-
ment as a time-dependent covariate and controlled 
for the initial risk measured by Static-99R, there was a 
significant effect for both, time during TLM-treatment 
and Static-99R-score. Thus, across all individuals the 
probability of recidivism decreased during TLM-treat-
ment and increased with higher Static-99R-scores (see 
Table 4).

Recidivism rate of those who stopped TLM-treat-
ment in the outpatient setting was 31.6% (6 of 19). 
This was higher than the recidivism rate of those 
treated with TLM (25.7%, 9 of 35; v2

(1,54)¼ 0.211, 
u¼ .09, p¼ .753), but below − TLM (51.9%, 41 of 79; 
v2

(1,98)¼ 2.534, u¼ .16, p¼ .131). However, the differ-
ences were not significant.

For post hoc identification of indicators for or 
against re-offending after stopping TLM-treatment, 
those who recidivated were compared with those who 
did not (see Table 5). Those who recidivated after 
treatment-dropout showed more than twice as many 
previous convictions. In addition, their Static-99R-score 
of 5.7 points was in the high-risk category and on 
average 2.3 points higher than scores of non-recidi-
vists, although this result did not reach significance 
level (p¼ .055).

Discussion

Within the present retrospective study, it was possible 
for the first time, to compare officially registered recid-
ivism rates of a large sample of high-risk offenders 
treated with TLM with a sample of high-risk offenders 
treated with psychotherapy only. Despite a higher ini-
tial risk, þTLM recidivated significantly less often and 
later than − TLM. TLM was associated with lower rates 
of recidivism compared to the psychotherapy only 
group after controlling for Static-99R. Higher scores on 
Static-99R continued to predict recidivism after con-
trolling for TLM-status.

Considering criminal history, TLM-treated individu-
als showed significantly more sexual offences and the 
length of imprisonment was on average almost six 
years longer. According to the legal procedure it can 
therefore be assumed thatþ TLM had committed 
more serious offences than − TLM. In addition, noting 

Table 2. Index offence, kind of former imprisonment, treatment status at the FTA and diagnoses according to 
ICD-10 of the treatment group with (þTLM; n ¼ 54) and without TLM (−TLM; n ¼ 79).

þTLM −TLM
v2

(2,133) or

Cramer-V or un % n % v2
(1,133)

Sexually motivated homicide 5 9.3 6a 7.7 6.234 .22�

Rape / sexual assault against adults 16 29.6 40 51.3
Sexual abuse of children 33 61.1 32 41.0
Released from prison 19 35.2 66 83.5 32.521 .49���

Released from forensic psychiatry 35 64.8 13 16.5
Still in treatment at the FTA 30 58.8 21 26.2 11.389 −.29���

Paraphilic disorderb 50 92.6 36 45.6 31.038 −.48���

Paedophilic disorder 32 59.3 26 32.9 9.055 .26��

Sadistic disorder 5 9.3 3 3.8 Fisher’s exact testc .11ns

Personality disorder 26 48.1 47 59.5 1.667 .11ns

Intellectual disorder 7 13.0 3 3.8 Fisher’s exact testc −.16ns

aIn the − TLM, one person had been convicted of exhibitionist acts and is not listed here.
bSince some individuals had several diagnoses, the numbers do not add up to 100%.
c50% of cells had an expected frequency less than 5.
�p < .05; �� p< .01; ���p < .001.

Table 3. Recidivism rates of the treatment group with TLM 
(þTLM; n ¼ 54) and without TLM (−TLM; n ¼ 79).

þTLM −TLM

n % n % v2
(1,133) u

General recidivism 15 27.8 41 51.9 7.656 −.24��

Serious recidivism 3 5.6 8 10.1 Fisher’s exact test −.08ns

Violent recidivism 1 1.9 12 15.2 6.470 −.22�

Sexual recidivism 3 5.6 8 10.1 Fisher’s exact test −.08ns

Note: þTLM: psychotherapyþ TLM-treatment group, −TLM: psychother-
apy - TLM-treatment group.
�p < .05; ��p < .01; ���p < .001.
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thatþ TLM had a significantly higher Static-99R-score 
at the time of release—despite their significantly 
higher age—they showed a higher initial risk. Other 
than provided in the guidelines for the pharmaco-
logical treatment of paraphilic disorders (Thibaut et al. 
2020), four individuals (7.4%) were treated without 
paraphilic disorder. The estimated recidivism risk may 
have been the decisive factor and/or the purpose of 
administering the medication was to treat hypersex-
uality (Briken and Turner 2021).

Overallþ TLM showed lower recidivism rates 
than − TLM. After a time at risk of about six years, gen-
eral recidivism ofþ TLM was 27.8%. This is well below 
the 40% nationwide recidivism rate of all individuals 
who offended sexually in Germany at nearly the same 
point in time (Jehle et al. 2013), and nearly like the 

Table 4. Cox-regression on the prediction of general recidivism with TLM- treatment as time-dependent covariate, 
controlled for Initial risk at the time of release measured by static-99R for theþ TLM (n ¼ 54) and 
the − TLM (n ¼ 79).
Variable B SE Hazard ratio (Exp(B)) 95% confidence interval of Exp(B) p

Lower Upper
TLM-treatmenta −.778 .312 .459 .249 .846 .013
Static-99R .172 .057 1.188 1.062 1.328 .003

Modell v2
(2,133)¼14.865, p ¼ .001; -2Log-Likelihood ¼ 481.078.

aTime-dependent covariate: time during treatment with TLM (0 ¼ no / 1 ¼ yes).

Table 5. Differences between individuals who stopped TLM- 
treatment and recidivated (treatment withdrawal-recidivism, 
TWR; n ¼ 13) and individuals who stopped TLM-treatment 
and did not recidivate (treatment withdrawal-no recidivism, 
TWnR; n ¼ 6) TLM-treatment.

Variable

TW-R TW-nR

MDiff

Comparison

M SD M SD F df g2
p

Previous convictions 8.0 4.8 3.4 4.1 þ 4.6 4.74 1, 17 .22�

Sexual convictions 1.2 1.2 1.7 2.1 − 0.5 0.31 1, 17 .02ns

Age at first conviction 26.3 14.9 27.2 10.9 − 0.9 0.02 1, 17 .00ns

Age at index offence 40.9 8.5 38.3 11.3 þ 2.7 0.27 1, 17 .02ns

Last imprisonmenta 10.3 4.6 13.1 8.7 − 2.8 0.56 1, 17 .03ns

Age at release 52.9 7.8 51.7 10.8 þ 1.2 0.06 1, 17 .00ns

Static-99R 5.7 1.9 3.4 2.3 þ 2.3 4.41 1, 17 .21ns

FTA treatment durationa 6.4 1.4 6.4 1.4 þ 0.0 0.01 1, 17 .00ns

Time at riska 7.6 2.2 9.6 2.2 − 2.1 3.56 1, 17 .17ns

Note: M: mean, SD: standard deviation, MDiff: mean difference (MDiff ¼

MþTLM – M-TLM), df: degrees of freedom.
aIn years.
�p < .05; ��p < .01; ���p < .001.

Figure 1. Kaplan-Meier curves of theþ TLM (n ¼ 54) and the − TLM (n ¼ 79) regarding different forms of recidivism.
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recidivism rate in the retrospective observational study 
without comparison group conducted in Denmark and 
Greenland last year (30.6%) (Colstrup et al. 2020). In 
contrast, the comparison group had a substantially 
higher general recidivism rate of 51.9%. While inþ TLM 
only one person had committed a new violent offence 
(1.9%), violent recidivism rate in − TLM was 15.2%. The 
finding of fewer violent offences among individuals 
treated with GnRH-agonists was already shown with 
very similar figures in the study by Gallo and col-
leagues (Gallo et al. 2019) with 4.0% (1 of 25) versus 
18.2% (4 of 22). Regarding sexual recidivism, þTLM 
showed lower, but not significantly lower, rates than 
those treated with psychotherapy only (5.6% vs. 
10.1%). This could be due to the generally low base- 
rates, but it can be noted that the rate of the TLM- 
treated group documented in this study is rather at 
the lower end of the nationally and internationally 
reported sexual recidivism rates. In a nationwide study 
(n¼ 6,826) after six years the rate was 5% for those 
who had previously committed a sexually violent 
offence, and 7% for those who had committed sexual 
abuse of children (Jehle et al. 2013). In Austria, after a 
five-year follow-up it was 6% for rather high-risk-sam-
ple similar to the one used here (Rettenberger et al. 
2015). And contrary to the nonmedicated comparison 
group, þTLM was below the internationally measured 
10% recidivism rate (Hanson and Bussi�ere 1998; Harris 
and Hanson 2004; Soothill 2010).

The estimated overall survival time ofþ TLM with 
9.5 years was significantly higher than those of − TLM 
with 5.8. Thus, TLM-treated individuals not only recidi-
vated significantly less often but also later. Contrary to 
what was initially expected, TLM not only affects sex 
drive but appears to improve overall self-regulation 
abilities (Sauter et al. 2021). This could explain why 
there is such a significant group difference regarding 
general and violent recidivism, which frequently 
occurs impulsively. While medication can reduce gen-
eral sexual urges and sexual fantasies, current research 
indicates that paraphilic content does not change 
(Schober et al. 2005; Sauter et al. 2021). Perhaps 
because of this, sexual recidivism did not differ 
between the two study groups or from the nationwide 
average. As explained in detail above, it should be 
noted that the study group comprises a group of 
high-risk offenders. As such, a reduction of the recidiv-
ism risk to the average level can certainly be seen as a 
positive result.

The increased likelihood of recidivism among indi-
viduals who had stopped TLM shown in previous stud-
ies (Emory et al. 1992; Colstrup et al. 2020) was not 

observed in the present study. Although the recidiv-
ism rate was higher compared to those who contin-
ued treatment (31.6% vs. 27.8%), it was lower than in 
the comparison group (51.9%), with neither difference 
reaching statistical significance. Post hoc, it could be 
identified that those with significantly more previous 
convictions (average 8) as well as an above-average 
Static-99R-score of 5.7 recidivated after withdrawal. 
Previous studies could show that a high PCL-R-score, 
especially Factor-1-scores, can negatively influence the 
course of treatment (Sewall and Olver 2019; Sauter 
et al. 2021). Accordingly, experts recommended con-
sidering many other variables to continue medication 
in the presence of a PCL-R-score above 25 (Briken 
et al. 2018). To be able to better differentiate within 
the group of high-risk offenders, for whom such medi-
cation is administered in the first place, a high number 
of previous convictions as well as high values in 
Static-99R are particularly useful. Nevertheless, the 
results show that the majority of those who stopped 
TLM-treatment – all after long psychotherapeutic treat-
ment and forensic rehabilitation – did not recidivate. 
After a thorough forensic assessment and under close, 
intense, and neat monitoring, considering well-estab-
lished risk factors, withdrawal attempts could be pos-
sible and justifiable. Regarding the side effects of TLM 
and the associated ethical concerns, this could be a 
possible option. Based on the insufficient state of 
research, it seems understandable and comprehensible 
that in practice, although guidelines recommend a 
two-to-five-year treatment duration, hardly any with-
drawal attempts are made (Voß et al. 2016; Sauter 
et al. 2018; Colstrup et al. 2020). If the patient stops 
TLM-treatment, he usually does so without the profes-
sional monitoring and risk-management that forensic 
outpatient follow-up can offer (Voß et al. 2016; Sauter 
et al. 2018). Future studies should focus more on 
potential indicators for or against withdrawal. In add-
ition, it is not yet known how many and which indi-
viduals will stop TLM after legal control expires.

As with most studies on the effectiveness of TLM, 
the present design is no RCT. Nonetheless, the design 
implemented made it possible to refer to a fairly simi-
lar comparison group as well as to a nationwide sur-
vey covering almost the same time period (Jehle et al. 
2013). Moreover, it should be noted that the Static- 
99R was only rated by the first author (McGrath et al. 
2012). The criterion of recidivism used was new con-
victions, as this is known to be the most objective cri-
terion. Since not all offences are reported or then 
investigated, and since some time passes between the 
commission of the offence and the conviction, it is 
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possible that recidivism has been underestimated. It is 
an inherent necessity that the present sample is rather 
small, which limits the generalisability of the study. 
However, to date, it has not been possible to examine 
larger groups of TLM-treated individuals. Individuals 
who offended sexually recidivate less frequently but 
over a longer period (Hall 1995). With an average time 
at risk of more than six years, this was sufficiently con-
sidered. However, it must be critically noted that at 
the time of data collection, more than half ofþ TLM 
and about a quarter of − TLM were still in forensic 
treatment. Thus, it cannot be ruled out that the effects 
can partly be attributed to the current psychothera-
peutic treatment and the control function associated 
with it. It would therefore be useful to re-examine this 
sample at a later point in time.

Overall, the results support the efficacy of TLM, par-
ticularly in the group of high-risk offenders diagnosed 
with a paedophilic disorder and deficits in (sexual) 
self-regulation.
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