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Abstract: Background: Insomnia is common in forensic psychiatric patients. Not only does
insomnia severely impair general mental health, but it has specifically been associated with
poor emotion regulation and self-control, potentially leading to problems in impulsivity,
hostility, and even aggression. Cognitive behavioral therapy for insomnia (CBT-I) could
therefore be beneficial in this patient group. Methods: We conducted a 14-week random-
ized controlled trial of the effects of cognitive behavioral therapy for insomnia (CBT-I) on
sleep, general psychopathology, hostility, impulsivity, and aggression in 31 male forensic
psychiatric patients. Results: The CBT-I group (n = 11) showed a stronger reduction in self-
reported insomnia symptoms and hostility than the waitlist group (n = 11). No differences
were found in post-treatment self-reported general psychopathology, impulsivity, or aggres-
sion, nor on actigraphy-measured sleep efficiency. Conclusions: This study demonstrates
the effectiveness of CBT-I in forensic psychiatric patients and indicates the importance of
insomnia treatment in this population, especially considering the effect on hostility.
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1. Introduction

Insomnia disorder, characterized by frequent and persistent difficulties initiating
and/or maintaining sleep, affects around 20 to 30% of forensic psychiatric patients [1-3]. It
is known to have a major impact on general mental health, influencing both the onset and
severity of mental health disorders as well as relapses [4,5]. Moreover, disturbed sleep has
specifically been associated with poor emotion regulation and self-control [6,7], potentially
leading to problems in impulsivity, hostility, and even aggression [8,9]. The association of
poor sleep with aggression is confirmed by large meta-analyses and seems to be even more
pronounced in those with existing mental health problems [10,11]. Further understanding
of this association could be beneficial to forensic psychiatric patients, considering the fact
that treatment is often focused on reducing the risk of (repeated) impulsive, hostile, and
aggressive behavior.

The treatment of choice for insomnia is cognitive behavioral therapy for insomnia
(CBT-I) [12], a multicomponent therapy that has been found feasible and effective in patients
with comorbid mental health disorders [13]. Though widely researched in mental health
populations, including patients in secure clinical settings [14,15], studies on the secondary
impact of CBT-I and related insomnia treatments on irritability, impulsivity, or aggression
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are scarce. Some small-scale experimental studies show that improving sleep reduces
behavioral problems and aggression [16,17]. These results suggest that insomnia treatment
might be a promising method to alleviate insomnia and also indirectly prevent aggressive
behavior in populations at high risk for such behavior, such as forensic psychiatric patients.

Despite the high prevalence of insomnia, sleep-improving interventions have hardly
been studied in forensic patients [8]. In the multifactorial and complex treatments that are
often required in forensic psychiatry, insomnia may have been regarded as merely a symp-
tom of psychopathology that would subside upon treatment of the mental health disorder,
thus neglecting the necessity of directly targeting sleep [2,5]. In addition, this complex
patient group is particularly difficult to motivate for and adhere to specific interventions,
partly because of the often compulsory nature of their treatment [18]. Though poor sleep
at the start of forensic treatment was shown to be associated with increased aggression
over time [19], no studies to date have directly addressed whether CBT-I is effective for
improving sleep, overall mental health, and/or reducing aggression and related symptoms
in the forensic psychiatric population.

The current study therefore aims to investigate the effects of the first-choice insomnia
treatment, CBT-1, on sleep, general level of psychopathology, hostility, impulsivity, and
aggression in forensic psychiatric patients.

2. Materials and Methods
2.1. Participants and Design

Recruited patients were males between 18 and 65 years of age who either had com-
mitted or were at risk for committing a crime and were undergoing treatment in forensic
psychiatry for their psychiatric disorder. Treatment took place in a secure hospital or
outpatient care setting and was often court-ordered and involuntary. The treating physi-
cian or psychologist first identified eligible patients with insomnia complaints who were
open to being approached for study participation. These patients were subsequently
screened for inclusion by the research team. All patients were suffering from insomnia
disorder according to the 3rd edition of the International Classification of Sleep Disorders
(ICSD-3) criteria [20], as assessed by a clinical interview and Sleep Diagnosis Questionnaire
(SDQ) [21]. Insomnia disorder is defined in the ICSD-3 as frequent (>3 nights per week) and
long-lasting (>3 months) difficulties initiating and / or maintaining sleep causing significant
daytime impairment, that are not better explained by other sleep disorders. Those with a
high likelihood of other sleep disorders, such as obstructive sleep apnea or restless legs
syndrome, were excluded from this study and appropriately referred for further medical
examination. Two items of a risk assessment instrument, the Historical Clinical Future-30
(Dutch abbreviation: HKT-30) [22], were used to identify clinician-rated impulsivity and
hostility. Patients scoring at least one on either of these items were included, with about
4% of eligible patients not meeting this criterion. All participants enrolled in this study
provided written informed consent.

A randomized controlled intervention study was performed, comparing CBT-I to a
waitlist condition in addition to ongoing treatment as usual. Participants were allocated
using an online block randomization application (www.sealedenvelope.com, accessed
on 1 June 2017). The CBT-I protocol consisted of 7 weekly 1 h sessions encompassing
treatment components such as sleep hygiene, stimulus control, sleep restriction, relaxation
techniques, and cognitive therapy [23]. The interventions were equally divided between
two psychologists with previous experience in practicing CBT-I, who were instructed to
follow the original protocol [23] as strictly as possible. Those initially assigned to the
waitlist condition were offered CBT-I treatment upon study completion after 14 weeks.
Measurements were conducted at baseline, directly after treatment (7 weeks), and at
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follow-up (14 weeks). The employee assessing all outcome measurements was blind to
participants” allocation. This study was approved by the Medical Ethical Committee of
Isala Clinics (Zwolle, The Netherlands) and registered in the International Clinical Trials
Registry Platform (NL7943).

2.2. Data Collection

Information on psychiatric diagnoses and current use of (hypnotic) medication was ex-
tracted from the medical files. Insomnia complaints were assessed by the Insomnia Severity
Index (ISI) [24], of which the total score is indicative of mild (>8) or severe (>15) insom-
nia. A decrease of minimally 8 points is considered to be a clinically relevant treatment
response [25]. General level of psychopathology was measured by the Symptom Checklist
90 (SCL-90) [26], assessing a wide variety of symptoms including affect, somatic symptoms,
interpersonal sensitivity, and sleep complaints. Several subscales can be computed, of
which the hostility subscale, measuring irritability, anger, and aggression, was of most
interest to our research question. We used a corrected total SCL-90 score by leaving out the
3 sleep items, aiming to discern the sleep intervention effect on general psychopathology
apart from sleep. Self-reported impulsivity and aggression were measured by the Barratt
Impulsiveness Scale (BIS) [27,28] and Aggression Questionnaire (AQ) [29,30], respectively.
Wrist actigraphy (Actiwatch Spectrum Plus, Phillips Respironics 2014) was performed to
obtain an objective measure of sleep, using Actiware version 5.70 software (Royal Phillips
Electronics N.V. 2012). We used sleep efficiency, i.e., the ratio between the time spent asleep
and the total time in bed dedicated to sleep, which is a widely used general measure of
sleep quality [31]. Additionally, we aimed to perform two neuropsychological tests to
objectively assess the level of impulsivity (Stop Signal Task) [32] and risk taking (Ilowa
Gambling Task) [33]. Unfortunately, we eventually decided to not further analyze the data
obtained by these tests because of high numbers of missing values.

2.3. Statistical Analysis

Data were reported as mean and standard deviation for all continuous variables,
whereas categorical variables were reported as percentages. The effects of treatment on
outcome measures were investigated with repeated measures ANOVA (rmANOVA) with
time as a within-subject factor and group as a between-subject factor, adjusting for age
and for baseline values to correct for possible group differences despite randomization. A
p value < 0.05 was considered statistically significant. All analyses were carried out using
SPSS statistical software, version 26 (IBM SPSS Statistics for Windows, Version 26.0. IBM
Corp., Armonk, NY, USA).

3. Results

A total of 31 patients were included in this study, with 11 participants completing the
follow-up measurements in each arm. The flow of participants through this study is shown
in Figure 1.

The mean age was 38.5 &+ 12.3 years old (range 19-63). Common psychiatric diagnoses
varied from personality disorders (predominantly antisocial and/or borderline, or traits
thereof (71.0%)) and any kind of substance abuse disorder (38.7%) to attention deficit
hyperactivity disorder (ADHD) (22.6%), paraphilic disorder (22.6%), and periodic explosive
disorder (22.6%). Most participants had two or more psychiatric diagnoses. About half of
the participants (51.6%) used sleep medication at the time of enrollment in this study. The
baseline characteristics of enrolled participants from both groups are shown in Table 1.
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Figure 1. Flow of participants through this study.

Table 1. Baseline characteristics (mean =+ SD or n (%)) of enrolled participants (waitlist group and
CBT-I group).

Waitlist CBT-I
Age 38.1 £12.0 389 +£13.0
Use of sleep medication 7 (46.7%) 9 (56.3%)
Psychiatric diagnoses
Attention deficit hyperactivity disorder 4 (25.0%) 3 (20.0%)
Periodic explosive disorder 5(31.3%) 2 (13.3%)
Substance use disorder 6 (37.5%) 6 (40%)
Borderline personality disorder 3(18.8%) 2 (13.3%)
Antisocial personality disorder 3 (18.8%) 3 (20.0%)
Personality disorder NOS 3 (18.8%) 8 (53.3%)
Post-traumatic stress disorder 0 (0.0%) 5 (33.3%)
Paraphilia/pedophilia 3 (18.8%) 4 (26.7%)
Outcome measures
Insomnia severity (ISI) 15.8 +4.3 18.0 £ 3.6
General psychopathology (SCL-90) 102.4 £ 559 108.7 + 484
Hostility (SCL-90 subscale) 76 +59 73+44
Impulsivity (BIS) 73.1+12.7 70.2 +10.1
Aggression (AQ) 85.0 &£ 23.1 959 +14.5
Sleep efficiency (actigraphy) 75.6 £16.3 79.0£5.0

ISI = Insomnia Severity Index; SCL-90 = Symptom Checklist-90; BIS = Barratt Impulsiveness Scale;
AQ = Aggression Questionnaire.
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Participants receiving CBT-I treatment showed a significant decrease in insomnia
symptoms compared to those in the waitlist condition (F = 5.984; p = 0.025) (Figure 2).
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Figure 2. Effects of CBT-I on insomnia severity.

A clinically relevant response (minimally eight points decrease in ISI score) after
14 weeks was reached in five of those receiving CBT-I (33%) versus one participant in
the waitlist condition (6.7%) (X? = 3.33; p = 0.07). No difference was found between
groups regarding a decrease in general psychopathology (Figure 3). However, the hostility
subscale of the SCL-90 showed a significant decrease in the CBT-I group (F = 5.867; p = 0.03)
(Figure 4).

We found no differences between groups regarding changes in actigraphy-measured
sleep efficiency (F = 1.523; p = 0.236), self-reported impulsivity (F = 0.424; p = 0.658), and
self-reported aggression (F = 0.477; p = 0.624).

Post hoc analyses revealed a significant difference between groups from baseline to
week 7 in insomnia symptoms (F = 5.952; p = 0.023) and hostility (F = 7.518; p = 0.012),
but not from week 7 to week 14 (F = 2.243; p = 0.152 for insomnia and F = 0.371; p = 0.551

for hostility).
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Figure 3. Effects of CBT-I on general psychopathology.
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Figure 4. Effects of CBT-I on hostility.

4. Discussion

Insomnia is associated with poor emotion regulation and self-control, posing sleep
interventions as an interesting opportunity to reduce hostility, impulsivity, and aggression
in high-risk populations, such as forensic psychiatric patients. Our study aimed to evaluate
the effects of targeted insomnia treatment on sleep, general psychopathology, hostility,
impulsivity, and aggression in forensic psychiatric patients.

CBT-I proved to be effective in reducing insomnia symptoms when compared to the
waitlist group. Dropout rates were similar in both study arms, demonstrating the feasibility
of CBT-1 in forensic patients. Participants receiving the intervention showed an immediate
decrease in insomnia symptoms, which was sustained during follow-up. Those in the wait-
list condition also showed some improvement during follow-up, in line with both previous
evidence and our clinical experience that insomnia symptoms fluctuate [34]. Notably, one-
third of CBT-I participants reached a clinically relevant reduction in insomnia symptoms
versus just one of the participants in the wait-list condition, a rather large difference that
was not statistically significant, likely due to our small sample size. The improvement in
sleep quality in the CBT-I group was not observed in actigraphy-measured sleep efficiency.
These findings are comparable to Dewa et al., who also found positive effects on self-
reported insomnia in a study among prisoners, but not in actigraphy-measured sleep [35].
Differences in the subjective experience of sleep and what can be objectively measured are
well known in sleep research in general, posing a challenge to both choice of measurements
and interpretation of results [36]. As for insomnia, the patients’ perception of sleep quality
is mandatory to both diagnosis and treatment; we believe subjective evaluation should be
the most telling outcome.

Though no difference in reduction in general psychopathology was found, we found a
striking reduction in hostility in the CBT-I group. This finding is of great clinical importance
because hostility is a known risk factor for (repeated) offenses in forensic psychiatric
patients, and irritability and anger, features of the hostility subscale, are key symptoms on
which treatment is focused [22]. As all participants, both in the intervention and waitlist
groups, were receiving treatment as usual parallel to this study, the reduction in hostility
in the CBT-I group can be assumed to be a direct effect of the alleviation of insomnia
symptoms. Hypothetically, this could be due to enhanced emotion regulation and cognitive
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reappraisal of negative perceptions [9]. Another explanation may be that the increase
in sleep quality improves both adherence to and effectiveness of the ongoing forensic
treatment in general [37]. We could not confirm a reduction in self-reported impulsivity
or aggression, possibly because the questionnaires we used measure more static and less
dynamic constructs.

The recruitment of participants proved to be a challenging process as sleep disorders
are not systematically assessed in forensic psychiatric patients, despite the previously found
high prevalence of insomnia of 20-30% in this population [1-3]. As forensic treatment fo-
cuses on reducing aggression by identifying possible risk factors, the incorporation of sleep
in standard forensic diagnostic and risk assessment instruments could be of great value.
This has already been explored in general psychiatric intensive care, where the addition of a
sleep variable to daily risk assessments improved the prediction of aggressive incidents [38].
The patients who were eventually identified and approached for this intervention study
showed high willingness to enroll, demonstrated by only 14.3% declining consent after
being further informed about participation. To our clinical experience, this is indicative
of the burden of insomnia: patients are often very motivated to alleviate their insomnia
symptoms. Still, the small number of participants is an important limitation of our study,
limiting our ability to correct for possible confounders and warranting modesty in the
interpretation of results. Another limitation is the naturalistic approach, focusing on the ad-
ditional effects of CBT-I and thus accepting the fact that TAU comprised interventions and
personal circumstances we could not account for. Inherent to such a design is a reduction in
certainty that the group difference found is solely caused by the intervention. For example,
we have information on the use of sleep medication (yes/no) upon inclusion but not at
follow-up. However, at baseline we did not find any difference in sleep medication use
(Table 1). Though randomization of participants theoretically reduces the risk that known
and unknown factors are different between groups, accepting ongoing care as usual may
be regarded as a methodological disadvantage. On the other hand, it may provide a more
realistic and generalizable view of the effects of the intervention.

Though this study is small in size, it is unique because the worldwide first-choice
protocolized insomnia treatment, CBT-1, had not been investigated in a forensic psychiatric
population before. Our results underline the importance of integrating diagnostic assess-
ment and treatment of sleep disorders in forensic psychiatry, possibly with population-
specific adjustments [2,35]. In our view, it would be interesting for future researchers to
investigate how the effects of sleep interventions and their influence on hostility translate
to the actual occurrence of aggressive behavior and whether such effects are a direct result
of changes in sleep quality or rather are due to enhanced effectiveness of general forensic
treatment. Either way, sleep interventions are likely to be important additions to forensic
psychiatric care.

5. Conclusions

CBT-I treatment is feasible as well as effective in this forensic psychiatric population.
Both self-reported insomnia symptoms and hostility persistently improved following
treatment. Although small, this study supports existing evidence that CBT-I can and should
be applied in complex patient populations. Especially in forensic psychiatry, targeted
treatment of insomnia may constitute a viable option to indirectly reduce the risk of
aggressive behavior. This calls for solid and broad implementation of the assessment and
management of sleep problems in forensic treatment settings.
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