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a b s t r a c t

Objective: Poor sleep is known to cause detrimental effects on the course of diverse psychiatric disorders
and is a putative risk factor for hostility and aggression. Thus, sleep may be crucial in forensic psychiatric
practice. However, little is known about the prevalence of sleep disturbances in these complex psychiat-
ric patients.
Methods: In this study we investigated the presence of sleep disorders and subjective sleep quality using
the Sleep Diagnosis List (SDL), the Pittsburgh Sleep Quality Index (PSQI), interviews addressing the causes
of sleep complaints, and file information on sleep medications in 110 patients admitted to a forensic psy-
chiatric hospital.
Results: Almost 30% of the participants suffered from one or more sleep disorders, especially insomnia.
An even larger proportion of the participants (49.1%) experienced poor sleep quality. Interestingly,
patients with an antisocial personality disorder or traits were particularly dissatisfied with their sleep.
The most common causes of sleep problems were suboptimal sleep hygiene, stress or ruminating, nega-
tive sleep conditioning, and side effects of psychotropic medication. Of the poor sleepers, 40.7% received a
hypnotic drug.
Conclusion: Despite intensive clinical treatment, sleep problems are experienced by a large number of
forensic psychiatric patients. It would be worthwhile to examine the effects of pharmacological and
non-pharmacological sleep interventions on both psychiatric symptoms and reactive aggressive behavior
in forensic patients.

� 2013 Elsevier B.V. All rights reserved.

1. Introduction

Sleep disturbances are common in individuals with psychiatric
disorders [1]. For example, sleep problems are present in approxi-
mately 80% of patients with a major depressive disorder (MDD) [2],
in 30% to 80% of patients with schizophrenia [3], and in at least 55%
of individuals with active substance abuse [4,5]. Although these
sleep disturbances often are secondary to the psychiatric illness,
recent observations strongly suggest that sleep disorders should
be actively treated parallel to the psychiatric disorder. The few
studies regarding this matter indicate that separate treatment of
comorbid sleep disturbances exerts positive effects on the course
of the psychiatric disorder and may prevent relapses [6]. For in-
stance in female sexual assault survivors, imagery rehearsal ther-
apy with a focus on nightmares was found to alleviate both
insomnia and other symptoms of a posttraumatic stress disorder
(PTSD) [7]. In schizophrenic patients, music relaxation played at

bedtime has been shown to reduce subjective and objective insom-
nia complaints as well as total psychopathology score on the
Positive and Negative Syndrome Scale [8]. Moreover, studies in pa-
tients with MDD showed that pharmacological and cognitive
behavioral treatment of sleep disturbances may enhance the anti-
depressant response to psychopharmacologic drugs [9–11].

Because a lack of sleep is associated with emotional instability,
short temperedness, hostility, and aggression [12], sleep distur-
bances may be particularly detrimental for aggressive populations,
such as forensic psychiatric patients. Anecdotal evidence suggests
that treatment of sleep disturbances can reduce aggression [13–
15]. Although clinical observations suggest that sleep problems
are common in forensic psychiatric patients, epidemiologic studies
on this topic are lacking. The aims of this study, therefore, were to
examine in a clinical forensic psychiatric population i) the preva-
lence of sleep disorders, ii) sleep quality and sleep problems, iii)
the association between poor sleep and psychiatric disorders, iv)
perceived causal and perpetuating factors of sleep difficulties,
including sleep hygiene behavior and v) the treatment of sleep
disturbances.
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2. Methods

2.1. Participants and procedure

Participants were recruited from two forensic psychiatric
hospitals in the Netherlands, the Forensic Psychiatric Centre
(Dr. S. Van Mesdag) in Groningen and the Forensic Psychiatric
Hospital in Assen. Patients who were present at the weekly
group meetings on their unit received written and oral informa-
tion from the first author. It was made clear to them that they
had the right to refuse participation and that this would not af-
fect future treatment. After 2 weeks of consideration, participat-
ing patients gave written informed consent. The participants
completed questionnaires that assessed the presence of sleep
disorders and sleep quality. Each participant also underwent a
semistructured interview to obtain additional information on
their sleep problems, possible causes, and sleep hygiene behav-
ior. Participants received a financial compensation of €5. The re-
search proposal was approved by the local ethics committee
(Hospital Ethics Committee of the Isala Clinics in Zwolle,
Netherlands).

Of the 205 patients who were asked to participate in our study,
110 agreed and completed all required questionnaires (total re-
sponse rate, 53.7%).

2.2. Questionnaires

The Sleep Diagnosis List (SDL) was used to assess the presence
of sleep disorders and sleep-related problems, including insomnia,
hypersomnia, periodic leg movements (PLMs), restless legs syn-
drome (RLS), sleep-related breathing disorders, and negative sleep
conditioning. The SDL is derived from the Sleep Diagnostic Ques-
tionnaire [16,17] and consists of 75 randomly distributed ques-
tions regarding sleep during the last 6 months. The questions are
answered on a five-point scale ranging from 1 (never) to 5 (very of-
ten or always). A category score P3 indicates the presence of a
sleep disorder [16,17]. The SDL has been validated in Dutch partic-
ipants with sleep disorders [18].

The Pittsburgh Sleep Quality Index (PSQI) was used to assess
subjective sleep quality and sleep problems over the preceding
month. It has been shown to be a reliable and valid instrument
in psychiatric populations [19]. The 19 individual items of the PSQI
are grouped to seven component scores, including subjective
appreciation of sleep quality, sleep latency, sleep duration, sleep
efficiency, sleep disturbing factors, use of sleep medication, and
daytime dysfunctioning. Each component obtains a value between
0 (no difficulty on this particular component) and 3 (severe diffi-
culty). We considered a score of three as clinically relevant. All
component scores were summed to generate a global score be-
tween 0 and 21, with higher global scores indicating worse sleep
quality. A cutoff global score of five (PSQI > 5) was used to identify
participants who were dissatisfied with their sleep (poor sleepers)
[19].

2.3. Semistructured interview

The semistructured interview took 30 to 45 minutes. In this
interview the participant was asked if he or she currently expe-
rienced sleep problems. If a sleep problem was present, inqui-
ries were made with respect to its history, the type of sleep
problem, frequency of occurrence, possible causal factors, and
earlier interventions. Sleep hygiene was assessed in a semi-
structured way by asking about daytime napping, behavior dur-
ing the hour preceding bedtime, caffeine usage, and smoking
habit.

2.4. Medical file information

Information concerning sociodemographic data, mental health
(Diagnostic and Statistical Manual of Mental Disorders, 4th Edition
[DSM-IV] classification), and medication were collected from files.
With respect to diagnostics, psychiatric disorders are diagnosed
based on clinical interviews by experienced forensic psychiatrists
and psychologists and lengthy observations on the wards by mul-
tidisciplinary teams in both hospitals. In the majority, (part of) the
diagnostic process including DSM-IV classification is already per-
formed elsewhere as a part of the criminal trial and is reevaluated
when the participant is admitted to the hospital. Psychologic tests
are not performed on every patient, only if it is indicated to support
the clinical diagnostic assessment. With regard to medication, we
categorized hypnotics (especially those prescribed for sleep),
sleep-promoting medications (prescribed for other purposes than
sleep), and medications with a sleep disrupting effect. Benzodiaze-
pines, the so-called Z drugs (e.g., zolpidem, zopiclone) and antipsy-
chotic and antidepressant medications with sedating properties
(e.g., clozapine, risperidone, olanzapine, quetiapine, mirtazapine)
were considered as sleep-promoting medications or hypnotics,
depending on the indication [20–22]. Thus, melatonin was in-
cluded in the group of hypnotics. Serotonin-reuptake inhibitors
and stimulant drugs (e.g., methylphenidate, dextroamphetamine)
were considered to have a sleep-disrupting effect [20,21,23,24].
We also took into account other well-known side effects of psycho-
pharmacologic drugs when exploring possible causes of sleep dis-
turbances, as many atypical antipsychotic medications and some
antidepressant medications cause weight gain [25,26], which in-
creases the risk for a sleep-related breathing disorder [27]. In addi-
tion these drugs may cause or exacerbate RLS [28–30].

2.5. Statistical analyses

Descriptive analyses and v2 tests were performed to describe
the study group and their scores on the different outcome mea-
sures. Logistic regression analyses models were used to investigate
if poor sleep was related to certain psychiatric disorders. A PSQI > 5
was the outcome variable and the presence of different psychiatric
disorders were used as predictors. Use of sleep-promoting (includ-
ing hypnotics) and sleep-disrupting medication also were added as
predictors, as these constitute potential confounders for the asso-
ciation of certain psychiatric diagnostic categories with an ade-
quate or poor sleep quality. When a psychiatric disorder
significantly predicted sleep quality, we investigated the differ-
ences on the PSQI component scores with two-sided independent
Student t tests to analyze how the sleep differed from that of par-
ticipants without such a diagnosis. As a final step, we explored per-
ceived causal and perpetuating factors of sleep difficulties,
including sleep hygiene behavior and the treatment of sleep distur-
bances in patients reporting sleep problems. Alpha levels of p < .05
were used to define statistical significance. All analyses were con-
ducted with use of PASW Statistics 18.

3. Results

3.1. Participant characteristics

Characteristics of the participants are shown in Table 1. The
majority of the sample were men (97.3%). The mean age of the
sample was 36.6 ± 10.2 (standard deviation) years, ranging from
21 to 77 years. Nearly all participants were sentenced by the crim-
inal court for a violent offence. More than 40% of participants did
not enter or finish high school. At the time of the investigation,
the average duration of admission in the hospital was 28.9 ± 32.1
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