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2

Preface

This thesis is a response to a clinical need for improving the outcome of treatment in traumaaffected refugees diagnosed with post-traumatic stress disorder (PTSD). When working with
trauma-affected refugees at the CTP, sleep disturbances were mentioned in many sessions,
prompting questions concerning their role in PTSD and questions regarding evidence-based
treatment of sleep disturbances in this specific population.
The research goal of the CTP is to “contribute with new knowledge about the best possible
evidence-based treatment offered to trauma-affected refugees”1. To achieve this goal the CTP has
performed a consecutive series of randomized trials examining different treatment elements2.
Previous studies conducted at the center have delineated a small treatment effect over time with
only few significant differences between the different treatment elements3–6.
In the CTP research group lead by Jessica Carlsson, I was responsible for developing and
managing studies with particular focus on sleep disturbances in trauma-affected refugees. These
studies are briefly mentioned below, and the papers included in this thesis are specified.
As a first step we conducted a review regarding literature on treatment of sleep disturbances
supplemented with a study on the role of sleep disturbances in the PTSD symptom structure. This
constitutes Paper 1 in the thesis. It became clear that little research had been performed on the
subject, warranting further studies regarding sleep disturbances in trauma-affected refugees.
As a second step we conducted a pilot study of IRT, delineating IRT as an acceptable and
feasible method in trauma-affected refugees. This study is yet to be published and is not part of the
current thesis. The results paved the way for the development of an adapted IRT manual. We
decided to proceed with studying psychopharmacological and psychotherapeutic add-on treatment
for sleep disturbances to treatment as usual (TAU) in a RCT. The study protocol constitutes Paper
2 in the thesis.
Thirdly, we analyzed results from the RCT on the effect of add-on treatment for sleep
disturbances, constituting Paper 3 in the thesis. Lastly, we analyzed data derived from the RCT on
the relation between sleep quality and PTSD and on the relation between circadian rhythm, physical
activity, social zeitgebers and PTSD, constituting Papers 4 and 5 in the thesis.
We also conducted a supplementary polysomnographic study comparing sleep patterns in
trauma-affected refugees with healthy control persons. The results from this study played a role in
the choice of analyses of data from the RCT. This study is yet to be published and is not part of the
current thesis. Additionally, the data have prompted several derived studies, not reported in the
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current thesis, but currently being prepared as separate papers: the relation between pain, sleep and
PTSD, a 6-month follow-up study of the RCT, REM behavior disorder and PTSD, analyses of
predictors of treatment response, predictors of psychotherapy outcome, predictors of adherence and
lastly validity of the ICD-11 interview for PTSD.

The current thesis is written with my utmost respect for the proficient researchers whose
important work on the consequences of trauma in trauma-affected refugees has inspired me. The
thesis is based on the notable work by the many researchers in the field of sleep and PTSD. I am
humbled to contribute with knowledge that can possibly improve the outcome of treatment of PTSD
in trauma-affected refugees.
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How to read this thesis

The current thesis consists of five papers on the topic of sleep disturbances and PTSD in
trauma-affected refugees.
Paper 1 provides an overview of the literature on treatment of sleep disturbances in traumaaffected refugees, supplemented by analyses of data on sleep disturbances in these persons during
treatment for PTSD at the CTP.
Paper 2 addresses the knowledge gap identified in Paper 1 regarding treatment of sleep
disturbances in trauma-affected refugees and describes in detail the methods of the RCT Treatment
of sleep disturbances in trauma-affected refugees.
Papers 3–5 present analyses of data collected as a part of the RCT. Paper 3 presents the main
findings of the RCT. Paper 4 examines the relation between sleep quality, PTSD symptoms and
level of functioning. Paper 5 examines the relation between various aspects of rest-activity
disturbances and severity of PTSD and depressive symptoms.
The introduction section provides background knowledge on research in the field of traumaaffected refugees, PTSD and sleep, and treatment of sleep disturbances, leading to the aims and
objectives of the included papers.
The method section briefly describes the methods applied in Paper 1, followed by a
description of the methods applied in the RCT. Details regarding the methods applied in the RCT
can be found in Paper 2 (study protocol). Additionally, details are presented regarding the methods
specific to Papers 3–5.
The results section presents the results of Paper 1 and Papers 3–5. Paper 2 does not present
results.
The discussion summarizes the main findings of the included papers and the thesis followed
by discussion of the results. The strengths and limitations of the papers and the thesis are also
discussed.
The final section of the thesis discusses its clinical and research implications and concludes
on the significance of the study pointing a way forward.
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List of abbreviations and definitions

5.1

Abbreviations

BPI: Brief Pain Inventory
CBT: Cognitive Behavioral Therapy
CBT-I: Cognitive Behavioral Therapy for Insomnia
CTP: Competence Centre for Transcultural Psychiatry
DDNSI: Disturbing Dreams and Nightmare Severity Index
GAF: Global Assessment of Functioning
HAM-A: Hamilton Anxiety scale
HAM-D: Hamilton Depression scale
HTQ: Harvard Trauma Questionnaire
HSCL-25: Hopkins Symptom Checklist-25
ICD-10: International Classification of Diseases, 10th edition
IRT: Imagery Rehearsal Therapy
IS: Interdaily stability
ITI: International Trauma Interview
IV: Intradaily variability
MCID: Minimal clinically important difference
M10: Mean activity score of the most active 10-hour period
M10 Onset time: marks the beginning of M10
PSQI: The Pittsburgh Sleep Quality Index
PTSD: Post-traumatic Stress Disorder
RA: Relative amplitude
RBDSC: REM Sleep Behavior Disorder Screening Questionnaire
RCT: Randomized Controlled Trial
SCAN: Schedules for Clinical Assessment in Neuropsychiatry
SD: Standard deviation
SDS: Sheehan Disability scale
TAU: Treatment as usual
WHO-5: The WHO-5 Well-Being Index
WHODAS 2.0: The World Health Organization Disability Assessment Schedule
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5.2

Definitions

A refugee is defined as an individual who “owing to well-founded fear of being persecuted
for reasons of race, religion, nationality, membership of a particular social group or political
opinion, is outside the country of his nationality and is unable or, owing to such fear, is unwilling to
avail himself of the protection of that country7. Throughout the thesis the study sample are refugees
who legally reside in Denmark and who hold either a temporary or a permanent residence permit, or
who have obtained Danish citizenship.
PTSD is defined in accordance with International Classification of Diseases, 10th edition
(ICD-10) Classification of Mental and Behavioural Disorders8.
Throughout the thesis sleep disturbances are defined as disruptions in subjective and/or
objective sleep continuity or sleep quality measures, including trauma-related nightmares9,10; they
are not defined according to the formal diagnoses of insomnia disorder and nightmare disorder in
the Diagnostic and Statistical Manual of Mental Disorders11. The term sleep quality is used when
referring to specific measures with The Pittsburgh Sleep Quality Index (PSQI). The term restactivity disturbance is used when referring to the whole 24-hour daily cycle, whereas ‘sleep
disturbances’ are confined to variables directly related to sleep12.
Zeitgebers are defined as external time cues that contribute to the entrainment of a stable 24hour circadian rhythm13–17. Light, physical activity, food intake, employment and social contact are
such zeitgebers. Social zeitgebers are behaviors, such as work routine and social contacts, that
contribute to the regularity of daily routines and stability of social rhythms.
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6

Summary

The overall aim of the thesis was to provide knowledge on sleep and PTSD to enhance
treatment outcome in trauma-affected refugees.
Studies with trauma-affected populations have proposed that a bidirectional relationship exists
between sleep disturbances and PTSD. Sleep disturbances are not merely secondary symptoms to
PTSD but may play a role in its development and maintenance. It has been suggested that sleep
disturbances may affect the efficacy of PTSD treatment and constitute a risk factor for poor
treatment response. The role of sleep in relation to PTSD in trauma-affected refugees has not
previously been studied. The thesis contains five papers providing knowledge on, and increasing
understanding of, different aspects of sleep and PTSD in trauma-affected refugees.
In Paper 1, Study 1 reviewed the existing literature on treatment of sleep disturbances in
trauma-affected refugees and highlighted the lacking knowledge and the consequent need for
further research in this area. Study 2 in Paper 1 investigated the role of sleep disturbances in the
symptom structure of PTSD in trauma-affected refugees and found that trouble sleeping and
recurrent nightmares were a prominent part of the PTSD symptom structure. A total of 99% of
trauma-affected refugees seeking treatment at the CTP reported trouble sleeping and recurrent
nightmares. These two sleep-related PTSD symptoms showed a greater change during treatment
than did the other PTSD symptoms.
Paper 2 is a study protocol of the RCT aiming to examine sleep-enhancing treatment with
IRT and/or mianserin in trauma-affected refugees with PTSD. The paper does not provide results.
Paper 3 aimed to estimate the treatment effects of IRT and/or mianserin compared with TAU
in the RCT. Contrary to our hypothesis, a significant effect was not identified of add-on treatment to
TAU with IRT or with mianserin on measures of sleep quality or on PTSD symptoms compared
with no add-on treatment to TAU. The only significant effect of IRT was on level of functioning,
whereas there was no significant effect of mianserin on any of the measured outcomes. The
adherence to both IRT and mianserin was low, revealing a need for research on the multifaceted
factors that may influence the trauma-affected refugees’ overall motivation regarding treatment
alongside their ability to participate in and benefit from treatment interventions.
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Paper 4 aimed to examine whether subjective sleep quality was a specific predictor of PTSD
symptoms and level of functioning based on the intention-to-treat (ITT) sample of the RCT. As
hypothesized, baseline sleep quality, and symptoms of PTSD and level of functioning were
associated. Furthermore, good sleep quality at baseline and improvement of sleep quality were
found to be predictors of treatment response for PTSD symptoms and level of functioning.
However, improvement in general well-being was more closely associated with alleviation of PTSD
symptoms during treatment, raising the question of whether improvement of sleep quality can be
interpreted as a marker of a more general improvement. The interpretation of improvement of sleep
quality as a specific predictor of treatment response needs further study.
Paper 5 aimed to explore if and, if so, how various aspects of baseline rest-activity
disturbances were associated with baseline severity of PTSD and depressive symptoms based on the
ITT sample of the RCT. An association was identified between the different rest-activity
parameters, i.e., social zeitgebers, level of physical activity and circadian rhythm. Social zeitgebers
and circadian rhythm were associated with severity of PTSD and depressive symptoms, while level
of physical activity was not. Research on the effect of interventions targeting social rhythm
regularity, including regularity of social zeitgebers and stability of the circadian rhythm, on PTSD
symptom severity needs further focus.
The thesis and the papers included have contributed to expanding knowledge of the
relationship between sleep and PTSD in trauma-related refugees. The work identified subjective
and objective rest-activity disturbances in the form of insomnia symptoms, nightmares, poor sleep
quality, disrupted social zeitgebers, and circadian dysrhythmia as prevalent and associated with
PTSD symptom severity in trauma-affected refugees.
Although the two examined sleep-enhancing treatments did not prove to enhance sleep quality
or alleviate PTSD symptoms more than with TAU, improving sleep quality in treatment was
identified as a possible modifiable predictor of treatment response. The results raise questions as to
which individuals would profit from sleep-enhancing treatment and what would be the optimal
timing and content of such treatment.
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Summary in Danish

Det overordnede formål med denne afhandling var at producere viden om søvn og PTSD med
henblik på at forbedre behandlingsudbytte hos traumatiserede flygtninge.
Studier med traumatiserede populationer har vist, at der er et gensidigt forhold mellem
søvnforstyrrelser og PTSD. Søvnforstyrrelser synes således ikke blot sekundære symptomer på
PTSD, men kan spille en egen rolle i udvikling og opretholdelse af PTSD. En fremsat hypotese er,
at søvnforstyrrelser kan påvirke effekten af PTSD-behandling og udgøre en risikofaktor for dårlig
behandlingsrespons. Søvnens rolle i forhold til PTSD hos traumatiserede flygtninge er ikke tidligere
blevet undersøgt. Denne afhandling indeholder fem artikler, der bidrager med viden om og øget
forståelse af forskellige aspekter af søvn og PTSD hos traumatiserede flygtninge.
Artikel 1, Studie 1 gennemgik den eksisterende litteratur om behandling af søvnforstyrrelser
hos traumatiserede flygtninge og understregede den manglende viden og et dermed afledt behov for
forskning i behandling af søvnforstyrrelser hos denne specifikke population. Studie 2 i Artikel 1
havde til formål at undersøge, hvilken rolle søvnforstyrrelser har i PTSD-symptomstrukturen hos
traumatiserede flygtninge og fandt, at søvnbesvær og tilbagevendende mareridt var en
fremtrædende del af PTSD-symptomstrukturen. Blandt de traumatiserede flygtninge, der søgte
behandling ved CTP, rapporterede 99% problemer med at sove og tilbagevendende mareridt, og
disse to søvnrelaterede PTSD-symptomer viste en større ændring under behandlingen end de
resterende PTSD-symptomer.
Artikel 2 er en studieprotokol for et RCT, der havde til formål at undersøge søvnfremmende
behandling med IRT og/eller mianserin hos traumatiserede flygtninge med PTSD. Artiklen
præsenterer ikke resultater.
Artikel 3 havde til formål at estimere behandlingseffekter af IRT og/eller mianserin
sammenlignet med TAU i RCTet. Modsat den fremsatte hypotese blev der ikke identificeret en
signifikant effekt, på hverken søvnkvalitet eller PTSD-symptomer, af tillægsbehandling til TAU
med IRT eller mianserin sammenlignet med ingen tillægsbehandling til TAU. Der blev ikke fundet
signifikant effekt af mianserin og den eneste signifikante effekt af IRT var på funktionsniveau.
Adhærens til både IRT og mianserin var lav, og påpeger et behov for forskning i de multiple
faktorer, der kan påvirke traumatiserede flygtninges motivation for behandling og de barrierer der er
for deres deltagelse i og udbytte af forskellige behandlingsinterventioner.

16

Artikel 4 havde til formål at undersøge, hvorvidt subjektiv søvnkvalitet er en specifik
prædiktor for PTSD-symptomer og funktionsniveau baseret på intention-to-treat (ITT) populationen
i RCTet. I overensstemmelse med den fremsatte hypotese var baseline søvnkvalitet og symptomer
på PTSD og funktionsniveau associerede. Desuden var god baseline søvnkvalitet og forbedring af
søvnkvalitet prædiktorer for behandlingsrespons for PTSD-symptomer og funktionsniveau.
Forbedring af generel trivsel var imidlertid tættere forbundet med en forbedring af PTSDsymptomer under behandlingen, hvilket rejser et spørgsmål om, hvorvidt forbedring af
søvnkvaliteten kan tolkes som en markør for en mere generel forbedring. Yderligere forskning er
nødvendig vedrørende forbedring af søvnkvaliteten som en specifik prædiktor for
behandlingsrespons.
Artikel 5 havde til formål at undersøge, hvorvidt og hvordan forskellige aspekter af baseline
hvile-aktivitets-forstyrrelser er forbundet med baseline sværhedsgrad af PTSD og depressive
symptomer baseret på ITT populationen i RCTet. Der blev identificeret en sammenhæng mellem de
forskellige hvile-aktivitets-parametre, dvs. sociale zeitgebers, niveau af fysisk aktivitet og
døgnrytme. Sociale zeitgebers og døgnrytme var forbundet med sværhedsgraden af PTSD og
depressive symptomer, mens niveauet af fysisk aktivitet ikke var relateret til disse. Der er behov for
yderligere forskning i virkningen af behandlingsinterventioner, der er målrettet stabilisering af
sociale rytmer, såsom regelmæssighed af sociale zeitgebers og stabilitet af døgnrytmen, på PTSDsymptomernes sværhedsgrad.
Afhandlingen og inkluderede artikler bidrager med ny viden om forholdet mellem søvn og
PTSD hos traumatiserede flygtninge. Afhandlingen identificerede udbredte subjektive og objektive
hvile-aktivitets-forstyrrelser i form af søvnløshed, mareridt, dårlig søvnkvalitet, forstyrrelse af
sociale zeitgebers og døgnrytme, samt en sammenhæng mellem disse og sværhedsgraden af PTSDsymptomer hos traumatiserede flygtninge. Mens de to undersøgte søvnfremmende behandlinger,
ikke viste sig at forbedre søvnkvaliteten eller PTSD-symptomer mere end TAU, blev forbedring af
søvnkvaliteten under behandlingsforløbet identificeret som en mulig modificerbar prædiktor for
behandlingsrespons. Resultaterne rejser spørgsmål om, hvem der kan drage fordel af
søvnfremmende behandling og om den optimale timing og indhold af søvnfremmende behandling.
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8

Background

8.1

“Leaving no one behind”: a gap in the evidence on treatment of mental
health disorders in refugee populations

A refugee is defined as an individual who “owing to well-founded fear of being persecuted
for reasons of race, religion, nationality, membership of a particular social group or political
opinion, is outside the country of his nationality and is unable or, owing to such fear, is unwilling to
avail himself of the protection of that country7. At the heart of the United Nations framework for
implementation of the 2030 Agenda for Sustainable Development is “Leaving no one behind”. This
commits member states to promoting “universal, equitable and inclusive access to health”18.
Refugees are a vulnerable population constituting a special responsibility and obligation for host
countries in terms of ensuring equal access to mental health care services19.
Refugees are at high risk of PTSD as a consequence of traumas, such as imprisonment,
torture, combat-experience, violent sexual assault and violent death of relatives. Post-migration
risk-factors, such as separation from family members and poor socioeconomic conditions—
unemployment and social isolation—may contribute to the development of mental disorders19–24.
Compared with host country populations, in refugee populations, the prevalence of PTSD is
high19,25. Host country populations show a 3% prevalence of PTSD, while in refugee populations
studies show the prevalence varies from 9% to 30%, with the variation partly due to methodological
differences23,26–29.
With the rapid increase in the numbers of refugees during the last decade and the absolute
number of refugees with PTSD in high-income countries increasing, appropriate and effective
treatment interventions in mental health care services are highly warranted2,21,29,30.
Refugees underutilize mental health care services in host countries31. Several barriers may
explain the discrepancy between the high prevalence of mental disorder and the low utilization of
mental health care services: lack of knowledge regarding treatment options in the mental health care
system, language barriers, beliefs about mental illness and treatment differing from those of health
care professionals in the host country, stigma and distrust of services, affordability, availability and
accessibility of the services19,30–33. Underutilization may cause delays in diagnosis and treatment of
mental disorder25. Notably, PTSD may develop over time to chronic PTSD, with the symptoms
remaining across time34, causing severe disability in those refugees affected21,25,35. WHO has
identified several strategies to diminish barriers and increase access to and utilization of health care
services for refugees—among these, the need for mental health care services to be of a high
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standard and to offer effective evidence-based treatment interventions adapted to the specific needs
of refugees19.
Several studies and meta-analyses have been published regarding evidence for psychosocial
treatment adapted to the needs of trauma-affected refugees29,36–41. While reviews suggest that
psychosocial interventions are effective in treating PTSD symptoms, they also show a large
between-study variance29,36–41 and that significant numbers of refugees continue to show symptoms
post-treatment21. Pharmacological treatment of PTSD in refugees has received little attention and
has been the subject of few studies42. High quality intervention studies of psychosocial and
pharmacological treatment of trauma-affected refugees are lacking and evidence is absent regarding
which treatment has the best effect in which individuals and why this is the case2,29,30,37,43. There is a
need for large-scale pragmatic studies evaluating effectiveness of treatment interventions to
improve mental health outcome in this specific population2,19,29,30. Specifically, pragmatic
multidisciplinary studies are needed to evaluate different types of interventions and to evaluate
different additive components of multimodal interventions with active control conditions2,29,39,43.
8.2

PTSD and sleep

Insomnia symptoms—including difficulties initiating or maintaining sleep—and nightmares
are part of the diagnostic criteria for PTSD11,44. The concept of sleep disturbance includes
disturbances that may cause reduced sleep length and sleep quality45. Throughout this thesis and the
included papers, the term sleep disturbances refers to disruptions in subjective and/or objective
sleep continuity or sleep quality, including trauma-related nightmares9,10, and not to the formal
diagnosis of insomnia disorder and nightmare disorder in the Diagnostic and Statistical Manual of
Mental Disorders11. Sleep disturbances has been called a core symptom and a hallmark of PTSD46–
51

, and studies indicate that approximately 70–90% of trauma-affected populations report these

disturbances52–55.
Previous research in the field of sleep and PTSD has reported on subjective sleep quality and
polysomnographic and actigraphy measures of sleep patterns56–60. A recent review and metaanalysis of polysomnographic findings showed that patients with PTSD showed disturbances in
sleep architecture and sleep continuity compared with sleep architecture of healthy control
persons58. Nevertheless, a new review and meta-analysis of measures of sleep patterns, derived
from actigraphy algorithms showed no differences between patients with PTSD and healthy control
persons and suggests that the actigraphy algorithm-derived measures of sleep patterns may fail to
capture the specific sleep disturbances in PTSD61. In studies among other populations with mental
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disorders, zeitgebers (“time-givers”), defined as external time cues contributing to the entrainment
of the circadian rhythm, such as level of physical activity during daytime, employment and social
contact (the latter two considered social zeitgebers), and circadian rhythm parameters have been
used as a standard method to examine rest-activity patterns62–66. Disruptions in circadian restactivity behavior are common in mental disorders and cover the whole 24-hour daily cycle, whereas
‘sleep disturbances’ are confined to variables directly related to sleep12. However, to our
knowledge, in populations with PTSD, no studies have documented rest-activity patterns, including
social zeitgebers and objective actigraphy measures of level of physical activity and circadian
rhythm parameters67,68.
Sleep disturbances prior to a traumatic event have been shown to be a risk factor for the
development of PTSD in studies on other trauma-affected populations. Likewise, insomnia
symptoms in the period following a trauma may play a role in the development of PTSD51,69,70.
Moreover, research suggests that untreated sleep disturbances can contribute to maintaining and
exacerbating both sleep-related and non-sleep-related PTSD symptom severity46–51,71–74. Standard
PTSD treatment has not traditionally addressed sleep disturbances, and sleep disturbances often
continue to be present after PTSD treatment. Based on current knowledge, it has been proposed that
sleep disturbances are not merely secondary symptoms to PTSD, but that insomnia and nightmares
may constitute independent and co-occurring disorders9,47,49,51,75–78. It is theorized that a
bidirectional relation exists between sleep disturbances and PTSD49–51,71–74,77,79,80, suggesting that
sleep disturbances may affect the efficacy of PTSD treatment and constitute a risk factor for poor
treatment response47–49,51,72,81.
8.3

Treatment of sleep disturbances in PTSD

Research findings indicate that targeting sleep disturbances in treatment interventions may not
merely alleviate sleep disturbances but may also indirectly alleviate non-sleep related PTSD
symptoms and enhance treatment outcome46,48,49,71,72,74,76,77,82,83. There is a need for research on the
role of alleviation of sleep disturbances and the possible benefits of treatment interventions
targeting sleep disturbances in order to enhance treatment outcome46,71,74,76,77,81,83
8.3.1

Pharmacological treatment of sleep disturbances in PTSD

Several studies and reviews have evaluated treatment of sleep disturbances in
PTSD10,48,74,76,77,79,82–91. However, reviews have identified a lack of effective pharmacological
treatment of sleep disturbances in PTSD48,74,76,79,83,84,90,92. Not only does the first-line
pharmacological treatment of PTSD, selective serotonin reuptake inhibitors and serotonin-
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noradrenaline reuptake inhibitors93,94, have no effect on sleep disturbances, it may even initially
worsen them76,84,91,94. Prazosin (a selective α-1-adrenergic receptor antagonist not available in
Denmark for treatment) has been researched in several studies, reviews and meta-analyses showing
positive results79,82,83,87,95. However, a recent large-scale RCT found no effect of prazosin on sleep
quality96.
Clinicians often prescribe benzodiazepines, non-benzodiazepine hypnotics and antipsychotics
to treat sleep disturbances. However, reviews of pharmacological treatment of sleep disturbances in
PTSD have concluded that these treatments should not be recommended because they pose a risk of
side effects and there is uncertainty about their long-term efficiency77,79,83,84,90. As a safer alternative
to benzodiazepines and antipsychotics, sedating antidepressants may be used as off-label treatment
of sleep disturbances77,94.
8.3.1.1

Mianserin as sleep-enhancing treatment

Mianserin is one of several sedating antidepressants. Mianserin is a noradrenergic and specific
serotonergic antidepressant, similar in receptor profile to the more frequently prescribed
antidepressant mirtazapine, but with a shorter half-life. Beside its antidepressant and anxiolytic
capacity, mianserin acts as a histamine H1- antagonist and alfa1- antagonist, causing a sedating and
possibly sleep-enhancing effect97–99.
In an RCT performed at the CTP evaluating treatment of trauma-affected refugees, treatment
with sertraline and add-on treatment with mianserin showed a significant reduction of sleep
disturbances on several single-item questions on self-administered rating scales. However, due to
the design of the study it was not possible to evaluate whether this effect could be attributed to
mianserin3,100.
8.3.2

Psychotherapeutic treatment of sleep disturbances

Most studies on psychotherapeutic treatment of PTSD have not evaluated sleep-related
outcomes. Standard Cognitive Behavioral Therapy (CBT) used in the treatment of PTSD has been
found less effective for treating sleep disturbances than for treating non-sleep-related PTSD
symptoms79. Consequently, various psychotherapeutic interventions targeting sleep disturbances
and nightmares have been developed. Cognitive Behavioral Therapy for Insomnia (CBT-I) and IRT
have shown promising results10,74,84–87. Several treatment manuals exist for both CBT-I and IRT.
The treatment manuals differ in content, complicating comparison and identification of active
components of the two treatments10,88. Further, there are few studies with an active treatment
control group86–88,101,102.
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8.3.2.1

Imagery rehearsal therapy as sleep-enhancing treatment

IRT is an adapted CBT in which the patient rehearses positive images and, guided by the
therapist, writes and rehearses a new and non-disturbing script of a nightmare. IRT is recommended
as the preferred treatment of nightmares in PTSD in reviews and meta-analyses74,77,84,86,87. IRT has
shown promising results in patients with PTSD by improving sleep length and quality and by
reducing PTSD symptoms102–107.
In 2015, the CTP completed a pilot study on IRT in the treatment of trauma-affected refugees
focusing on compliance and acceptability. The pilot study delineated IRT as a fully acceptable
treatment for this population, but it did not allow for statistical analysis on outcome108. Based on
experiences from the pilot study, the CTP developed and adapted an IRT manual integrating IRT in
manual-based CBT to treat trauma-affected refugees. Annette van Schagen, psychologist and
researcher on IRT109, was consulted during development of the IRT manual.
8.4

Reasons for studying sleep disturbances and PTSD in trauma-affected
refugees

Most knowledge on sleep disturbances in trauma-affected populations is derived from studies
on war veterans and sexual assault victims. The prevalence rate of sleep disturbances in traumaaffected refugees has not been documented, and neither has the role of sleep disturbances been
studied in the PTSD symptom structure in these individuals.
Several reviews and meta-analyses have been published on psychotherapeutic and
pharmacological treatment of sleep disturbances in other populations with PTSD10,48,86–91,74,76,77,79,82–
85

. However, studies on treatment of sleep disturbances in refugees with PTSD are scarce, and no

guidelines or reviews exist on the literature concerning treatment of sleep disturbances in traumaaffected refugees10,110. IRT108 and mianserin3,100 have shown promising results in the specific
population of trauma-affected refugees, but they have not been evaluated in an RCT.
Specific circumstances apply for trauma-affected refugees, which may limit the
generalizability of results originating from research with other trauma-affected populations2,111,112.
Refugees are per definition outside their country of origin. Prior to and during migration, many
have experienced repeated and interpersonal traumatic events such as torture and sexual
violence27,113. Trauma and migration may disrupt family and social network21,22, cause financial
instability, lead to uncertain immigration status and numerous other post-migration stressors20,43.
The current thesis is a response to the need for an overview of existing studies on the
treatment of sleep disturbances in trauma-affected refugees and to the need for randomized
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controlled studies comparing pharmacological and psychotherapeutic interventions in different
combinations in trauma-affected populations in general – and, specifically, in refugee populations.
Furthermore, the study is a response to the lack of knowledge on the relation between sleep
disturbances and PTSD in trauma-affected refugees. The role of sleep disturbances and poor sleep
quality in relation to PTSD treatment response has not previously been studied in trauma-affected
refugees diagnosed with PTSD. Identifying modifiable predictors associated with positive treatment
outcome may provide valuable knowledge to enhance treatment response2,114. Targeting sleep
quality has been suggested as one such modifiable factor for enhancing PTSD treatment
outcome80,81. In addition, the role of different aspects of rest-activity patterns, i.e., social zeitgebers
(employment and social contact), physical activity and circadian rhythm, in relation to severity of
PTSD and depressive symptoms, has not previously been explored and warrants further
examination14,16,17,56,115–117. Enhanced understanding of the role of different aspects of rest-activity
patterns in relation to severity of PTSD and depressive symptoms may yield valuable insights
regarding possible modifiable predictors as targets for treatment intervention14,16,17,56,115–117.
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9

Aim of the thesis and the included papers

The overall aim of the thesis and the included papers was to provide knowledge on sleep and
PTSD in order to enhance treatment outcome in trauma-affected refugees.
Paper 1 aimed to study sleep disturbances in trauma-affected refugees.
The objectives were 1) to review the existing literature on treatment of sleep disturbances in
trauma-affected refugees, and 2) to investigate the role of sleep disturbances in the symptom
structure of PTSD in refugees, and 3) to examine baseline data and change in sleep disturbances
during psychopharmacological and psychotherapeutic treatment of PTSD.
Paper 2 is a study protocol of the RCT aiming to examine sleep-enhancing treatment with
IRT and/or mianserin in trauma-affected refugees with PTSD.
Paper 3 aimed to estimate treatment effects of IRT and/or mianserin compared with TAU in
the RCT. The objective was to estimate the treatment effect of add-on treatment with mianserin
and/or IRT to TAU on sleep quality, severity and frequency of nightmares, symptoms of PTSD and
depression, quality of life and level of functioning compared with TAU alone.
Paper 4 aimed to examine whether subjective sleep quality was a specific predictor of PTSD
symptoms and level of functioning in a sample of trauma-affected refugees. The objectives were to
examine whether 1) poor baseline sleep quality correlated with PTSD symptom severity and lower
level of functioning, 2) good baseline sleep quality as well as early, late, and overall improvement
of sleep quality were positive predictors of change in symptoms of PTSD and level of functioning,
and 3) improvement in sleep quality was a specific predictor rather than a reflection of a general
improvement in mental state.
Paper 5 aimed to explore if and, if so, how various aspects of baseline rest-activity
disturbances were associated with baseline severity of PTSD and depressive symptoms in traumaaffected refugees. The objectives were 1) to provide an overview of the relation between social
zeitgebers, physical activity and circadian rhythm parameters, and 2) to examine whether these
parameters were associated with severity of PTSD and depressive symptoms.
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10

Methods

This section provides an overview of the methods applied in the papers included in the thesis.
The methods applied in Paper 1 are summarized; the details are provided in Paper 1. This is
followed by a summary of methods applied in the RCT, including a section on the language
translation of rating scales. Details are provided in Paper 2, study protocol. Papers 3–5 are based
on the data collected in the RCT. Methods particular to Papers 3–5 are presented. Details are
provided in Papers 3–5.
All data presented in the included papers have been collected at the CTP located in the Capital
Region of Denmark. The CTP is a tertiary mental health outpatient center for adult refugees who
legally reside in Denmark and who hold either a temporary or a permanent residence permit, or who
have obtained Danish citizenship.
10.1

Paper 1: Treatment of Sleep Disturbances in Refugees Suffering from
Posttraumatic Stress Disorder

Paper 1 consists of two studies applying different methods to address the paper’s objectives.
10.1.1 Paper 1, Study 1: Systematic Review of the literature on treatment of sleep
disturbances in adult refugees with PTSD
10.1.1.1 Study design

In Study 1, to identify relevant literature, a systematic search was performed in PubMed,
Cochrane database, Psych INFO and Embase using the terms PTSD, refugee, sleep, sleep
disturbance, sleep disorder, nightmare and insomnia. Papers were included if they evaluated an
intervention for sleep disturbances in trauma-affected refugees diagnosed with PTSD using
measures of sleep and/or nightmares as outcome measures.
10.1.2 Paper 1, Study 2: Sleep disturbances in adult trauma-affected refugees
10.1.2.1 Study design

In Study 2, sleep disturbances were evaluated in a sample of treatment-seeking refugees prior
to treatment, midway in treatment and post-treatment. The study included data from three
consecutive RCTs conducted at the CTP during 2008–2012100,118,119.
10.1.2.2 Participants

The study included refugees with PTSD and with no known alcohol or substance abuse or
serious psychotic disorder. The resulting sample consisted of 752 participants. The study also
included a subset of 386 participants where severity of PTSD was assessed at baseline (rating 1),
midway (rating 2) and post-treatment (rating 3).
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10.1.2.3 Outcome measures

Severity of PTSD was measured with the Harvard Trauma Questionnaire (HTQ). The HTQ
includes 16 items. Each item assesses to what degree participants have been recently bothered by a
certain symptom, including two items concerning sleep disturbances: “trouble sleeping” and
“recurrent nightmares”. The HTQ is a frequently used scale for screening for PTSD. It has been
used previously to evaluate outcome in trauma-affected refugees3,6,120–128.
10.1.2.4 Statistical analysis

Means were calculated for each HTQ item and for the full HTQ scale to describe the extent of
“trouble sleeping” and “recurrent nightmares”; item-rest score correlations were calculated to
indicate the discrimination of the two sleep items. Limitations were expected in the item-rest score
correlation due to the restricted range of the two items attenuating the correlations129. To
circumvent this issue, the item responses were tested with a Rasch model to provide an unbiased
indication of item discrimination130.
To examine changes in sleep disturbances during treatment, mean changes were calculated for
the two sleep-related items and for the full HTQ scale from rating 1 to rating 2, as well as from
rating 1 to rating 3.
10.1.2.5 Ethics

All three RCTs were approved by the Danish Ethics committee and the Danish Data
Protection Agency.
10.2

Paper 2: Treatment of sleep disturbances in trauma-affected refugees:
Study protocol for a randomized controlled trial

Paper 2 is a study protocol for the RCT, including an in-depth description of methods applied
in the RCT. The following is a brief summary of those methods. Papers 3–5 are based on the RCT
and the methods described in the following also apply to Papers 3–5.
10.2.1 Study design

The RCT was a superiority trial examining the effects of IRT and mianserin. The study had a
2 (mianserin vs. non-mianserin) x2 (IRT vs. non-IRT) factorial design. A design illustration is
presented in Figure 1, Paper 2. The participants were randomized to four groups (1:1:1:1) stratified
by gender. All four groups received TAU. One group received solely TAU to serve as a control
group, while the three remaining groups were active treatment groups, receiving add-on treatment
with either mianserin or IRT, or a combination of both.
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10.2.1.1 Treatment as usual

TAU at the CTP covers 8–12 months. It was an interdisciplinary treatment approach, with
pharmacological treatment according to standard and best clinical practice in the field,
physiotherapy, psychoeducation, and manual-based CBT with weekly sessions with a physician a
physiotherapist or psychologist. In the study, treatment was two-phased, an initial 2–4 months’
treatment provided by the physician and physiotherapist, followed by 4–8 months of combined
treatment provided by the physician and a psychologist. Language interpretation was provided in
sessions as needed. All interpreters were affiliated with the CTP and were experienced in
interpreting psychotherapy and psychoeducation sessions.
10.2.1.2 Trial psychotherapy: Imagery rehearsal therapy

Six sessions of IRT were integrated in the treatment provided by the psychologist within a
framework of manual-based CBT. All psychologists were trained and supervised in this specific
method.
The IRT sessions consisted of psychoeducation on disturbing dreams, nightmares and sleep as
well as exercises in cognitive restructuring and imagination, aiding the participant to transform the
disturbing dream or nightmare into a new and non-disturbing version. The IRT manual is available
at www.ctp-net.dk.
10.2.1.3 Trial medication: mianserin

Mianserin was prescribed, initially at 10 mg before bedtime, and packages given to the
participant by the treating physician. The dose could be increased gradually to a maximum dosage
of 30 mg, depending on the effect and side effects. At each session with the physician, the current
dose of mianserin was registered, and the participants were asked to report whether they had
adhered to the medication as prescribed.
10.2.1.4 Trial fidelity

To establish shared standard procedures, manuals for the various components of treatment
were developed by the CTP specifically adapted to the needs of trauma-affected refugees. The
manuals are available in Danish on the CTP website: www.ctp-net.dk. All clinicians contributing to
data collection were trained in the use of the respective manuals.
At the end of phase 1 and phase 2, to examine adherence, the participants randomized to
mianserin had a blood sample taken to determine the plasma level of the medication.
10.2.2 Participants

Patients referred to the CTP during 2016–2019 were screened in a 2–3-hour pre-treatment
assessment, in which the physician evaluated whether the referred patient was eligible for
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participation in the study. In the assessment, standardized diagnostic tools, such as Schedules for
Clinical Assessment in Neuropsychiatry131, the ICD-10 research criteria44, and the International
Trauma Interview (ITI), were applied132. Patients received oral and written information about the
study. To be included in the study the patient provided written informed consent for study
participation.
10.2.2.1 Inclusion criteria:

•

Adults (18 years or older)

•

Refugees or persons who have been family reunified with a refugee

•

PTSD according to the International Classification of Diseases, 10th edition research
criteria44

•

Prior psychological trauma experienced outside Denmark. Trauma was defined as
imprisonment or detention with torture (according to the United Nations definition of
torture) or acts of cruel, inhuman and degrading treatment or punishment. Trauma could also
be organized violence, long-term political persecution and harassment, or war and civil war
experiences

•

Sleep disturbances measured as a score > 8 on The Pittsburgh Sleep Quality Index

•

Nightmares measured as a score ≥ “a little” on the Harvard Trauma Questionnaire
nightmare item

•

Signed informed consent
10.2.2.2 Exclusion criteria

•

Severe psychotic disorder (defined as patients with an ICD-10 diagnosis F2x and F30.1F31.9). Participants were excluded only if the psychotic-like experiences were assessed to
be part of an independent psychotic disorder and not part of a severe PTSD and/or
depression

•

Current alcohol or drug use disorder (F1x.24-F1x.26)

•

Known neurodegenerative disorder (Alzheimer’s disease, Parkinson’s disease, Lewy-Body
dementia)

•

Need of admission to psychiatric hospital

•

Pregnant and breastfeeding women and women in the reproductive age who wished to
conceive during the project period

•

Allergy towards active ingredients or excipients in mianserin

•

Lack of informed consent
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10.2.3 Outcome measures

To estimate treatment effect, several self-administered rating scales and observer ratings were
used pre-treatment (baseline), between phase 1 and 2, post-treatment and at 6-months’ follow-up
post-treatment. In addition to outcome measures, data were collected on sleep and dream variables,
psychologist assessment, mental state, patient satisfaction, adverse events and discomfort in relation
to treatment. Below is a summary of the outcome measures; a detailed description and an overview
can be found in Paper 2.
10.2.3.1 Translation and validity of outcome measures

Most self-administered rating scales were in Danish, English, Farsi and Arabic; however,
some were not available in all four languages. In such cases, translation was provided by the CTP.
The procedure for translation of rating scales at the CTP was as follows: the original English
version of the rating scale was translated by two bilingual translators to the relevant language. The
two translators compared their two versions and in collaboration produced a joint version. This
jointly translated version was then translated back into English by an independent translator. The
back-translated version was compared to the original English version for inconsistencies. Any such
inconsistencies were discussed with the translators and any necessary adjustments were made to the
translated version to accommodate any inconsistencies. Several translations had already been done
for earlier CTP studies100,119,133,134 and a few more were done in relation to the current RCT.
Several of the applied self-administered rating scales and observer ratings had been used
previously, and in several different settings, for evaluating the outcome of treatment in traumaaffected refugees4–6,120–128,135. However, the validity in refugees has been studied in only a few of
the included instruments121. Affiliated interpreters experienced in interpreting questionnaires were
present during the completion of ratings, if needed.
10.2.3.2 Primary outcome measure:

•

The Pittsburgh Sleep Quality Index (PSQI) assesses sleep quality and the severity of sleep
disturbances136,137
10.2.3.3 Secondary outcome measurements:

Self-administered rating scales:
•

The Harvard Trauma Questionnaire (HTQ) assesses the severity of PTSD symptoms121,122

•

Disturbing Dreams and Nightmare Severity Index (DDNSI) assesses frequency and severity
of nightmares138

•

Hopkins Symptom Check List (HSCL-25) assesses the severity of anxiety and depression
symptoms121,139
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•

WHO-5 evaluates quality of life and well-being140

•

Sheehan Disability Scale (SDS) measures functional impairment regarding family, work and
social network141,142

•

Brief Pain Inventory short form (BPI) assesses severity and interference of pain143,144
Observer ratings:

•

Global Assessment of functioning—Symptoms (GAF-S) and Functioning (GAF-F) assesses
the degree of symptoms and global functioning in adults145

•

The World Health Organization Disability Assessment Schedule (WHODAS 2.0) measures
health and disability across cultures146

•

Hamilton depression and anxiety scales (HAM-D and HAM-A) assess depression and
anxiety using semi-structured interviews147

•

The CTP Predictor Index was developed in relation to a previous RCT at the CTP to register
and rate the psychosocial resources of the individual participant119,148
10.2.3.4 Sleep and dream variables

•

Actigraph measures movement and amount of light. The actigraphic recording can be used
to distinguish between periods of rest and activity and to estimate total sleep duration and
24-hour circadian rhythm149,150

•

REM Sleep Behavior Disorder Screening Questionnaire (RBDSC) assesses REM Sleep
Behavior Disorder151
10.2.3.5 Assessment by psychologist

•

Psychotherapy Preferences and Experiences Scale measures preferences and experiences of
psychotherapeutic interventions152

•

Client Motivation for Therapy Scale assesses motivation for therapy153,154

•

The World Health Organization Disability Assessment Schedule subscale on cognition
assesses cognition146

•

Locus of Control assesses the degree to which people believe they have control over their
own lives155

•

Level of Personality Functioning Scale assesses personality-related function with reference
to normal personality11

•

Session Rating Scale evaluates the session156
10.2.3.6 Mental state assessment

•

In each consultation with a physician, the participant’s condition was assessed through a
standardized clinical examination covering 14 parameters, devolved by the CTP
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10.2.3.7 Patient satisfaction survey

•

Self-report questionnaire assessing satisfaction with different aspects of treatment,
developed by the CTP
10.2.3.8 Other variables measured to evaluate adverse events and discomfort

The participants were asked about adverse events in each session with a physician, and any
events were registered in accordance with definitions and current legislation by the Danish
Medicines Agency157. In addition, any discomfort reported by the participants in connection with
psychotherapy was registered.
GAF, WHODAS and mental state assessment were rated by the physician. HAM-A and
HAM-D were rated by trained medical students. The physicians and medical students participated
in regular training sessions to ensure high interrater reliability. Likewise, the psychologist
participated in regular training sessions regarding the measurements part of the psychologist
assessment.
10.2.4 Blinding

Blinding of participants and clinicians was not deemed possible due to the different nature of
the treatment interventions. However, blinded assessors performed the HAM-D and HAM-A ratings
at baseline, post-treatment and at 6-months’ follow-up.
10.2.5 Statistical analysis

Sample size was calculated to 228 participants, allowing for a 25% dropout. A summary of
statistical analyses performed to analyze data from the RCT is presented in the sections regarding
the methods applied in Papers 3–5.
10.2.6 Ethics

The study protocol and amendments were approved by the Ethics Committee of the Capital
Region of Denmark (H-15014503), the Danish Medicines Agency (EudraCT: 2015-004153-40) and
the Danish Data Protection Agency (2012-58-0004) and were registered at Clinical-Trials.gov
(NCT02761161). The project was conducted in accordance with the Helsinki II Declaration. The
study was monitored by the GCP (Good Clinical Practice) Unit at Copenhagen University Hospital.
Participation in the project was voluntary and required written, informed consent. Taking part
in the study was not a prerequisite for receiving treatment at the clinic. Participants could stop
treatment and leave the study at any time.
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10.3

Paper 3: Imagery Rehearsal Therapy and/or mianserin in treatment of
refugees diagnosed with PTSD: results from a randomized controlled
trial

10.3.1 Study design

See description of the study design of the RCT in Paper 2.
10.3.2 Participants

See description of participants in Paper 2. The study sample in Paper 3 was based on the
intention-to-treat sample of the RCT.
10.3.3 Outcome measures

In Paper 3, the treatment outcome of the RCT was evaluated using self-administered rating
scales and observer ratings at baseline and post-treatment. For details regarding outcome measures,
see the description in Paper 2.
The primary outcome was sleep quality measured on the PSQI136,137. Secondary outcome
measures were PTSD severity measured on the HTQ121, nightmares measured on the DDNSI138,
symptoms of depression and anxiety measured on the HSCL-25139 and with HAM-D and HAMA147, quality of life measured on the WHO-5140 and functional impairment measured with the
SDS142, GAF-S, GAF-F145 and WHODAS 2.0146.
Adherence was monitored by measuring the plasma concentration of mianserin after phase
one and phase two (post-treatment).
10.3.4 Statistical analysis

Data were analyzed using STATA/SE 14.2 for windows. Descriptive data on the content of
the treatment and group differences in baseline characteristics were analyzed with the chi-square
test and one-way ANOVA.
In models including all two-factor and one three-factor interaction, mixed models analyzed
the 2x2x2 combinations of the two treatment factors and time (pre-treatment vs. post-treatment). No
significant interactions were found between the two treatment factors. Accordingly, results are
presented for models including main effects of the two treatment conditions and time, as well as the
interactions between each treatment factor and time. The effect of IRT was estimated by comparing
IRT treatment condition (groups 3 and 4) with non-IRT treatment condition (groups 1 and 2). The
effect of mianserin was estimated by comparing mianserin treatment condition (groups 2 and 4)
with non-mianserin treatment condition (groups 1 and 3).
The main analyses were performed on the intention-to-treat sample, which for each outcome
included all participants with baseline data. The mixed model analyses were repeated on a per32

protocol sample reduced accordingly. Participants for whom IRT methods had been used in a
minimum of four sessions were defined as per-protocol completers of IRT. Participants who had a
plasma level of mianserin above 0 post-treatment were defined as per-protocol completers of
treatment with mianserin.
10.4

Paper 4: Investigating the link between subjective sleep quality,
symptoms of PTSD and level of functioning in a sample of traumaaffected refugees

10.4.1 Study design

Data for Paper 4 were derived from the RCT. See description of the study design in Paper 2.
10.4.2 Participants

The study sample in Paper 4 was based on the intention-to-treat sample of the RCT. See the
description in Paper 2.
10.4.3 Outcome measures

In Paper 4, outcome measures collected as part of the RCT were used. For details regarding
outcome measures, see the description in Paper 2.
In Paper 4, three measures of sleep quality on the PSQI136,137 were used: baseline (rating 1),
after phase one of treatment (rating 2) and post-treatment (rating 3), whereas two measures, baseline
(rating 1) and post-treatment (rating 3), were used for the following measures: PTSD severity
measured on the HTQ121, depression measured on the HSCL-25, sub-score for depression (HSCLdep)139, level of functioning measured on the WHODAS 2.0146, and general well-being measured on
the WHO-5140.
10.4.4 Statistical analysis

Data were analyzed using STATA/SE 14.2 for windows. Mean rating scores were calculated
after phase one, post-treatment, and significant pre-post treatment difference was tested for with
paired t-test.
Bivariate correlation analyses and multiple linear regression analyses were done to examine
associations between baseline sleep quality, change in sleep quality and treatment response for
PTSD symptoms and level of functioning. Three models were examined corresponding to
objectives two and three of the paper. In model 3, it was examined whether improvement in sleep
quality was a specific predictor of change in symptoms of PTSD and level of functioning or
whether change in sleep quality during treatment reflected a more general improvement in wellbeing by including general improvement in well-being in the multiple linear regression analyses.
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Multiple linear regression analyses were done using STATAs SEM procedure and Full Information
Maximum Likelihood analysis to handle missing data.
10.5

Paper 5: Social zeitgebers and circadian dysrhythmia are associated
with severity of symptoms of PTSD and depression in trauma-affected
refugees

10.5.1 Study design

Data for Paper 5 were derived from the RCT. See a description of the methods in Paper 2. In
Paper 5, only baseline data from the RCT were analyzed.
10.5.2

Participants

The study sample in Paper 5 was based on the intention-to-treat sample of the RCT. See the
description in Paper 2.
10.5.3 Outcome measures

In Paper 5, baseline outcome measures collected as part of the RCT were used. For details
regarding outcome measures, see the description in Paper 2.
In Paper 5, baseline PTSD severity measured on the HTQ121 and baseline symptoms of
depression assessed with the HAM-D147 were used. In addition, social zeitgebers, such as affiliation
to the labor market and social contacts, were collected in the pre-treatment interview. Actigraphy
data were collected 24 hours a day on 14 consecutive days at baseline to evaluate rest-activity
patterns. Activity count was used to measure level of physical activity and circadian rest-activity
parameters62,66,158,159: interdaily stability (IS) indicating the degree of consistency of the 24-h restactivity pattern from day to day, intradaily variability (IV) indicating the degree of fragmentation of
the 24-hour rest-activity rhythm, mean activity score per hour of the most active 10-hour period
(M10), M10 onset time, and relative amplitude (RA) indicating the ratio between the most active 10
hours and the least active 5 hours in an average 24-hour period.
10.5.4 Statistical analysis

Data were analyzed using STATA/SE 14.2 for windows. Bivariate correlation analyses and
multiple linear regression analyses were done to examine various aspects of rest-activity in relation
to severity of PTSD and depressive symptoms. Multiple linear regression analyses were performed
using STATAs SEM procedure and Full Information Maximum Likelihood analysis to handle
missing data.
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11 Results
11.1

Paper 1: Treatment of Sleep Disturbances in Refugees Suffering from
Posttraumatic Stress Disorder

Results for the two studies in Paper 1 are presented separately below.
11.1.1

Paper 1, Study 1: Systematic Review of the literature on treatment of sleep
disturbances in adult refugees with PTSD

The literature review identified five studies on treatment of sleep disturbances: four studies
examined pharmacological treatment; one study examined music therapy. Of the pharmacological
studies, two examined clonidine and two prazosin; all four reported reduction in nightmares,
improved sleep and reduction of PTSD symptoms. Two case reports provided qualitative
descriptions without any statistical analyses160,161. One retrospective study and one prospective
study reported changes on rating scales110,162, one included statistical analyses, showing significant
reduction of nightmare frequency110. None of the pharmacological studies included a control group.
The one study identified on treatment with relaxation music found significantly improved
sleep quality (PSQI) and improved well-being, but no significant change in self-report PTSD
symptoms163. The study found a correlation between sleep and well-being163. An overview of the
literature is presented in Table 1, Paper 1.
11.1.2

Paper 1, Study 2: Sleep disturbances in adult trauma-affected refugees

The sample of Study 2 consisted of 752 trauma-affected refugees seeking treatment at the
CTP. The Rasch analysis displayed fit residuals of 0.43 for trouble sleeping and -1.20 for
nightmares, indicating sufficient discrimination for the two items in relation to the full HTQ scale.
The Rasch model is presented in Table 3 and Figure 1, Paper 1.
Prior to treatment, 99.1% of those seeking treatment reported being bothered to some degree
by trouble sleeping, and 98.7% reported being bothered to some degree by recurrent nightmares.
The item trouble sleeping had the highest mean baseline score of all the HTQ items. Comparison of
difference between pre- and post-treatment scores showed that recurrent nightmares and trouble
sleeping changed more than the full HTQ scale average during treatment. The sleep-related items
displayed a particularly high change after the first two months of treatment compared with the rate
of change for the full HTQ scale. Baseline scores and symptom changes are presented in Table 2
and Table 4, Paper 1.
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11.2

Paper 2: Treatment of sleep disturbances in trauma-affected refugees:
Study protocol for a randomized controlled trial

Paper 2 is a study protocol and does not provide results.
11.3

Paper 3: Imagery Rehearsal Therapy and/or mianserin in treatment of
refugees diagnosed with PTSD: results from a randomized controlled
trial

Of the 1125 patients consecutively referred to treatment at the CTP during March 2016–April
2018 and screened for the study, 240 were included and randomised. Not meeting the eligibility
criteria for refugee status or for treatment at the CTP were the most frequent reasons for noninclusion. Due to error in eligibility assessment, withdrawal of informed consent, or emergence of
pregnancy or psychosis during the study, 21 participants were excluded from the analysis. These
individuals were equally distributed across the intervention groups. Hence, the modified intentionto-treat sample consisted of 219 participants. No participants were re-categorized after
randomization but were included as receiving planned treatment in the intention-to-treat analyses.
Of the participants, 64 (29%) discontinued treatment before scheduled due to improvement in
mental health (n= 12), costly transportation (n= 7), no effect of treatment (n= 2), and other reasons
(n= 43). There was no significant difference between the four groups regarding discontinued
intervention (p=0.674). The study flow is illustrated in Figure 1, Paper 3.
11.3.1

Sociodemographic characteristics of participants

The participants had a mean age of 44.4 years, and men and women were equally represented.
The most frequent countries of origin were Afghanistan, Iran, Iraq, Lebanon, and Syria. A total of
63% needed an interpreter in the sessions. The participants had been in Denmark for a mean of 13.3
years prior to treatment. For 73% of participants, the traumas occurred more than 10 years ago. A
total of 98% had experienced war traumas, 36% reported having been subjected to torture and 16%
reported sexual violence traumas. A total of 72% participants had a co-morbid diagnosis of
depression and 36% had either an affiliation with the labor market (fulltime or part-time employed,
internship or voluntary work) or were students. Sociodemographic characteristics are presented in
Table 1, Paper 3.
At baseline, the participants showed comparable sociodemographic characteristics between
intervention groups, regarding age, gender, diagnosis, trauma history, and previous treatments.
There was no significant difference in baseline scores on primary or secondary outcome measures
between the participants who did and those who did not discontinue intervention prematurely.
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11.3.2

The treatment

There was no between-group difference in mean length of treatment (11.28 months, p=0.163).
The average number of sessions with a physician was 9.10, with a psychologist 12.12, with a social
worker 1.73 and with a physiotherapist 5.44. Details regarding content of treatment are presented in
Table S2, Paper 3.
11.3.3

IRT

A total of 110 participants were randomized to add-on treatment with IRT. Due to early dropout in phase one, normalized sleep, ongoing social stress, ongoing traumas, crisis, severe depression
or cognitive deficits, 48 participants (44%) randomized to IRT did not receive it. For 43 participants
(39%), IRT methods were used in a minimum of four sessions and they were hence considered IRT
completers. Discomfort relating to treatment with IRT was reported by 6 participants (5%).
11.3.4

Mianserin

Of the participants, 108 were randomized to mianserin add-on treatment and 101 received
mianserin during the study, with a mean dose of 13.49 mg (6.23 SD). A total of 51 participants
were registered to receive mianserin at the end of the study (post-treatment), and 46 participants had
levels of mianserin measured with a blood sample. A total of 22 participants (20 %) randomized to
mianserin were adherent to the medication according to the blood samples at study end. Adverse
events or reactions in response to mianserin were reported by 62 participants (57%), the most
frequently reported was daytime fatigue. Adverse events are presented in Table S3, Paper 3.
11.3.5

Outcome measures

Using mixed model analyses, effect of treatment on the primary outcome was measured as the
difference between baseline and post-treatment PSQI scores between treatment condition and was
not found statistically significant for IRT vs. non-IRT (p=0.561) or for mianserin vs. non-mianserin
(p=0.064). The marginally significant difference for mianserin treatment condition reflected a
larger decrease in PSQI scores for the non-mianserin condition. The only significant difference
between treatment conditions on the secondary outcome measures was between the IRT treatment
condition and the non-IRT treatment condition on the SDS scores (p= 0.040). There were no
significant baseline to post-treatment differences between treatment conditions for the remaining
secondary outcome measures.
Although there were no significant differences between the treatment conditions, several
secondary outcome measures (HTQ, HSCL-25, WHO-5, GAF-F and GAF-S) showed significant
improvement in rating scores over time for the IRT treatment condition and for the non-mianserin
treatment condition, while the mianserin treatment condition and non-IRT treatment condition
37

showed significant improvement on only a limited number of secondary outcome measures (WHO5, GAF-S). Mixed model analyses are presented in Table 2, Paper 3.
The per-protocol completer analyses showed no statistically significant difference between
treatment conditions on the primary or secondary outcome measures and were consistent with the
intention-to-treat analyses.
11.4

Paper 4: Subjective sleep quality, symptoms of PTSD and level of
functioning in a sample of trauma-affected refugees

11.4.1 Sociodemographic characteristics of participants

The participants in Paper 4 are identical to the intention-to treat sample in Paper 3. See
description of sociodemographic characteristics in Paper 3.
11.4.2 Association between baseline symptoms

Baseline sleep quality (PSQI) and, respectively, baseline PTSD symptoms (HTQ) (r = .33, p <
0.0000) and baseline level of functioning (WHODAS) (r=0.15, p = 0.05) were positively correlated.
11.4.3 Predictors of change in symptoms of PTSD

Result of the regression analysis in Model 1 showed severity of baseline symptoms of PTSD
(HTQ), good baseline sleep quality (PSQI), and improvement of sleep quality both early and late in
the treatment course to add statistically significantly to the prediction of reduction in symptoms of
PTSD (HTQ). The tested model accounted for 40% of the variance in treatment response for PTSD
symptoms. Model 1 is presented in Table 3, Paper 4.
11.4.4 Predictors of change in level of functioning

Result of the regression analysis in Model 1 showed low baseline level of functioning
(WHODAS), good baseline sleep quality (PSQI), and improvement of sleep quality both early and
late in the treatment course to add statistically significantly to the prediction of improvement in
level of functioning (WHODAS). The tested model accounted for 49% of the variance in treatment
response for level of functioning (WHODAS). Model 1 is presented in Table 3, Paper 4.
11.4.5 Sleep as a specific or general predictor

Result of the regression analysis in Model 2 showed overall improvement of sleep quality
during the treatment course to add statistically significantly to the prediction of reduction in
symptoms of PTSD (HTQ) and improvement in level of functioning (WHODAS) and explained,
respectively, 29% (HTQ) and 27% (WHODAS) of the variance in treatment response. Model 2 is
presented in Table 4, Paper 4.
Result of the regression analysis in Model 3 showed baseline symptoms of PTSD (HTQ),
baseline sleep quality (PSQI), overall change in sleep quality, baseline well-being (WHO-5), and
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change in well-being (WHO-5) to add statistically significantly to the prediction of reduction in
symptoms of PTSD (HTQ). The tested model accounted for 57% of the variance in treatment
response for PTSD symptoms (HTQ). Model 3 is presented in Table 5, Paper 4.
Results of the regression analysis in Model 3 showed baseline level of functioning
(WHODAS), baseline sleep quality (PSQI), overall change in sleep quality, baseline well-being
(WHO-5), and change in well-being (WHO-5) to add statistically significantly to the prediction of
improvement in level of functioning (WHODAS). The tested model accounted for 60% of the
variance in treatment response for level of functioning (WHODAS). Model 3 is presented in Table
5, Paper 4.
11.5

Paper 5: Social zeitgebers and circadian dysrhythmia are associated
with severity of symptoms of PTSD and depression in trauma-affected
refugees

11.5.1 Sociodemographic characteristics of participants

The participants in Paper 5 are identical to the intention-to treat sample of Paper 3. See
description of sociodemographic characteristics in Paper 3.
In terms of social zeitgebers, 36% of the participant were either affiliated with the labor
market (9% with income-generating employment) or studying, 86% were living with someone, 61%
left the house daily, and 41% maintained social relationships outside the family household.
11.5.2 Social zeitgebers, physical activity, circadian rhythm parameters, and symptoms of
PTSD and depression

Correlations were found between the measures of rest-activity: social zeitgebers, level of
physical activity and circadian rhythm parameters. Several social zeitgebers were found to be
associated with baseline severity of PTSD and depressive symptoms. A correlation matrix is
presented in Tables 3 and a visual illustration of the significant correlations is presented in Figure 1,
Paper 5.
The results of the regression analyses showed affiliation with the labor market or studying to
be associated with less severe PTSD symptoms, while leaving the house daily was associated with
less severe depressive symptoms, after controlling for circadian rhythm, age and gender. Moreover,
the results of the regression analyses showed that a rest-activity pattern with an early onset of the
most active 10 hours (M10 onset time) was associated with less severe PTSD symptoms when
controlled for social zeitgebers, age and gender. A reduced difference between day and night
activity levels (low RA) was associated with less severe depressive symptoms, when controlled for
social zeitgebers, age and gender but was not associated with severity of PTSD symptoms. No
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indication was found that level of physical activity or variation in rest-activity rhythm between days
(IS) or within days (IV) was associated with PTSD or depressive symptoms. Results of the
regression analyses are presented in Table 4, Paper 5.
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12

Discussion

The aim of this thesis is to contribute with knowledge on sleep and PTSD in order to enhance
treatment outcome in trauma-affected refugees.
This section starts with a short chronological presentation of the main findings in the included
papers. The discussion of the findings is structured in line with the following main themes:
treatment of sleep disturbances in trauma-affected refugees; the relation between baseline severity
of PTSD and baseline sleep disturbances and other baseline rest-activity disturbances; and the
relation between change in sleep quality and severity of PTSD during treatment.
Subsequently, methodological strengths and limitations are explored. Lastly, clinical and
research implications of the findings are discussed.
12.1

Summary of main findings

Paper 1, Study 1 provided a literature overview highlighting a lack of knowledge and the
need for research on treatment of sleep disturbances in trauma-affected refugees. Study 2 in Paper
1 found trouble sleeping, and recurrent nightmares to be a prominent part of the PTSD symptom
structure in refugees. Of the trauma-affected refugees seeking treatment at the CTP, 99% reported
trouble sleeping and recurrent nightmares. These two sleep-related PTSD symptoms showed a
larger change during treatment than did the other PTSD symptoms.
Paper 3 did not find an effect of add-on treatment to TAU with IRT or with mianserin on
measures of sleep quality or on PTSD symptoms compared with no add-on treatment to TAU. The
only significant effect of IRT was on level of functioning; there was no significant effect of
mianserin on any of the measured outcomes. The adherence to both IRT and mianserin was low.
Paper 4 found an association between baseline sleep quality and symptoms of PTSD. Further,
good sleep quality at baseline and improvement of sleep quality were found to be predictors of
alleviation of PTSD symptoms during treatment; however, improvement in general well-being was
more closely associated with this symptom reduction, raising the question of whether improvement
of sleep quality should be interpreted as a marker of a more general improvement.
Paper 5 found an association between the different rest-activity parameters, i.e., social
zeitgebers, level of physical activity and circadian rhythm. Social zeitgebers and circadian rhythm
parameters were associated with severity of PTSD and depressive symptoms, while absolute level
of physical activity was not.
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12.2

Treatment of sleep disturbances in trauma-affected refugees

The literature review in Paper 1 identified five studies on treatment of sleep disturbances:
four studies examining pharmacological treatment and one study examining music therapy. All the
identified studies had small sample sizes, and only a few included statistical analyses. No
intervention studies concerning psychotherapeutic treatment of sleep disturbances were found. The
overview identified a gap in the knowledge and highlighted a need for high quality studies on the
effect of different treatment modalities on sleep disturbances in trauma-affected refugees.
Paper 3 was the first study in the field to report on findings from a large-scale RCT
examining the effectiveness of add-on psychotherapeutic and psychopharmacological treatment of
sleep disturbances in trauma-affected refugees.
Compared with the non-IRT treatment condition, add-on treatment with IRT had no
significant effect on sleep quality or symptoms of PTSD. However, compared with the non-IRT
treatment condition, a tendency towards an advantage of the IRT treatment condition was found.
The results were similar for participants completing IRT per protocol. Large effect sizes have been
reported in several previous studies comparing IRT with a waiting-list control condition86–88.
However, the current study compared add-on IRT with an active control condition. Two previous
studies comparing IRT with an active psychotherapy control condition have reported a nonsignificant change in sleep quality, nightmare frequency and PTSD symptoms101,102, results in line
with the current study.
Compared with the non-mianserin treatment condition, add-on treatment with mianserin had
no significant effect on sleep quality or severity of PTSD. The results were similar for participants
showing adherence to mianserin per protocol. While the tendency in the current study was in favor
of the non-mianserin treatment condition, a previous study found a non-significant, albeit
numerical, advantage for mirtazapine, which is similar to mianserin in receptor profile, plus
sertraline over sertraline plus placebo on sleep disturbances and PTSD symptoms164.
The treatment non-initiation rate for the IRT treatment condition was high (44%); the
treatment completer rate for the IRT treatment condition was low (39%), and the adherence to
mianserin was likewise low (20%). Several factors may have contributed to the observed high noninitiation rate and low completer rate for the IRT treatment condition, all possibly contributing to
the modest effect of IRT in this study. Factors such as severity and chronicity of PTSD and
comorbidity of other disorders have been argued to limit treatment responsiveness of IRT102. Postmigration stressors, such as difficult living conditions, insecure immigration status or ongoing
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trauma, may be barriers to participating in or benefiting from psychotherapy20. Furthermore, factors
associated with the multifaceted concept of motivation may impact psychotherapy outcome, such as
level of distress and dysfunction related to sleep disturbances165, and also factors such as illness
beliefs regarding causes, symptoms and treatments166. The unfavorable ratio between perceived
improvement of sleep and experienced side effects of mianserin found in this study is most likely
the main explanation for the low adherence to mianserin contributing to the modest effect found of
the medication. Adverse reactions were reported by 62 participants (57%) randomized to mianserin
and were reported to negatively influence adherence. Several other factors may have contributed to
the low adherence rate, such as unacknowledged differences between participants and physicians
regarding explanatory models and understanding of mental disorders and psychopharmacological
treatment167 and motivation for pharmacotherapy168.
12.3

The relation between baseline severity of PTSD, and baseline sleep
disturbances and other baseline aspects of rest-activity disturbances

In Papers 1, 4 and 5 the relation between baseline severity of PTSD and sleep disturbances
and other aspects of rest-activity disturbances, i.e., physical activity, social zeitgebers and circadian
rhythm parameters were studied using different measurements and approaches. A visual illustration
of the significant correlations is presented in Figure 1.
In Paper 1, two self-reported items regarding sleep disturbances, “trouble sleeping” and
“recurrent nightmares”, were among the most prevalent PTSD symptoms in trauma-affected
refugees with a prevalence rate of 99%. Trouble sleeping and recurrent nightmares proved to be
important parts of the PTSD symptom structure as measured with the HTQ.
In Paper 4, baseline sleep quality, as measured with the PSQI, was associated with severity of
PTSD measured with the HTQ.
These results are consistent with findings of studies on other trauma-affected populations
showing poor sleep quality prior to treatment to be associated with severity of PTSD
symptoms80,81,169. The relation between sleep disturbances and PTSD is complex. Conditioned
anxiety related to sleep at night may develop in the aftermath of trauma due to fear of sleep, fear of
the dark, fear of nightmares, fear of waking up frightened by a nightmare, fear of returning to sleep
after being awake, and fear of the vulnerability of sleep. This may cause maladaptive coping
behaviors where the patient strives to avoid falling asleep, strives to wake up and to avoid
nightmares, causing conditioned awakenings and difficulties initiating and maintaining sleep,
contributing to poor sleep quality10,46,50,75,170,171. Poor sleep quality is theorized to contribute to the
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development and maintenance of PTSD symptoms47,51,72,81,169 by causing cognitive impairment and
maladaptive coping mechanisms and by impacting memory consolidation, fear extinction and
inhibition as well as healthy emotional processing46–48,50,51,72,172–174.

Figure 1. Correlations between sleep quality, sleep disturbances, social zeitgebers,
physical activity, circadian rhythm parameters and baseline symptoms of PTSD

Black lines illustrate significant correlations between variables as illustrated in paper 1,4 and 5. Dashed lines illustrate
significant correlations between social zeitgebers, physical activity and circadian rhythm parameters.
PTSD: HTQ Harvard Trauma Questionnaire (c), “recurrent nightmares”, item 8 and “trouble sleeping”, item 3
Social zeitgebers: Living with someone (b), Affiliation to the labor market / studying (b), Leaves the house daily (b),
Contact with social relationships outside the family household (b)
Physical activity: M10 (c) mean activity score of the most active 10-hour period (c)
Circadian rhythm parameters: IS Interdaily stability (c), IV Intradaily variability (c), M10 onset time (c) Marks the
beginning of M10, RA (c) Relative amplitude
Sleep quality: PSQI Pittsburg Sleep Quality Index (c)
(b) = Binary variable, binary variables are coded yes=1, no=2
(c) = Continuous variable
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In Paper 5, rest-activity was studied in a broader sense than self-report sleep disturbances by
looking at social zeitgebers and level of physical activity and circadian rhythm parameters
measured with actigraphy. The results suggest that social rhythm regularity established by
affiliation with the labor market or studying, leaving the house daily and having social contacts
prompts early onset of activity, increases physical activity and enhances activities outside the house
during the day, and hence exposure to daylight. Consistent with the findings, this may promote and
support a more stable circadian rhythm and a clearer contrast between rest and activity and
contribute to the entrainment of the circadian rhythm15,66. Furthermore, regular daily activities may
eliminate sleep-disruptive behaviors, such as late rising and napping, that interfere with the overall
sleep process15 and may strengthen sleep pressure and impact the sleep process. Both social
zeitgebers and circadian rhythm were associated with severity of PTSD and depressive symptoms in
trauma-affected refugees. However, the results indicate that while social zeitgebers may have a
central role in the bidirectional relationship between severity of PTSD and depression and restactivity disturbances, the internal circadian rhythm drivers of rest-activity patterns appear to have a
smaller impact.
12.4

The role of change in sleep quality during treatment in relation to PTSD
symptom severity

In Paper 1, recurrent nightmares and trouble sleeping improved relatively more during the
treatment than the HTQ scale average. The improvement was particularly high during the first two
months of treatment.
In Paper 4, sleep quality improved and PTSD symptoms diminished significantly during the
treatment course. Improvement of sleep quality was particularly apparent during the early phase of
treatment.
Paper 4 showed that baseline sleep quality and improvement of sleep quality early, late and
overall in treatment were predictors of diminishing PTSD symptoms during treatment. The current
study is consistent with other studies finding an association between change in sleep quality and
change in PTSD symptoms during treatment80,175,176. However, improvement in general well-being
was more closely associated with diminishing PTSD symptoms during treatment. It is possible that
well-being reflects an underlying general mental health state, which may explain the strong
association with treatment response in this study. The results of the current study indicate that
improvement of sleep quality may not only be a specific predictor but may also be interpreted as a
marker of a more general improvement. A previous study conducted at the CTP with trauma-
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affected refugees found that age and the number of years a refugee had spent in a host country were
negative predictors of PTSD treatment response and theorized these to be proxies of chronicity of
PTSD177. Likewise, another study conducted at the CTP with trauma-affected refugees found
chronicity, measured as duration of functional impairment, a negative predictor of PTSD treatment
response178. Similarly, the absence of early improvement in sleep quality may be a marker of a lack
of general improvement and represent a non-chronic PTSD course with symptom level remaining
high across time despite treatment intervention34. Nonetheless, improvement of sleep quality was
also found to be a minor but specific predictor of PTSD treatment response. Underlying factors
behind chronicity, such as age, years since trauma and duration of functional impairment, are not
targetable or malleable in treatment. Treatment planning needs to explore factors that are targetable
and modifiable in interventions. Among the variables measured in the current study, quality of sleep
is the most readily accessible for intervention. Accordingly, it serves as a modifiable factor that may
impact positively on treatment outcome.
Paper 4 aligns with previous studies among other trauma-affected populations where early
improvement of sleep quality has been suggested to increase the effect of PTSD
interventions46,49,78,83,175,179. Decreasing sleep fragmentation and enhancing healthy restorative sleep
early in psychotherapeutic treatment for PTSD is theorized to increase efficient emotional memory
and learning processes, fear extinction and inhibition, safety learning alongside increasing cognitive
coping mechanisms and hence the capability to participate in and profit from trauma-focused
treatment76,173,175, serving to enhance the efficacy of general PTSD treatment46,49,78,83,179. Based on
this theory, preparatory psychotherapeutic sleep treatment prior to trauma-focused therapy has been
proposed10,49,76, although concerns have also been raised regarding the risk for early drop-out before
initiating PTSD treatment focusing on the full spectrum of PTSD symptoms169.
Paper 4 raises questions regarding assessing who may actually benefit from sleep-enhancing
treatment, rather than primarily supporting an early focus on sleep in treatment for all patients.
12.5

Methodological considerations

The following section discusses the methodological challenges of the papers. The strengths
and limitations of Paper 1 are discussed, followed by strengths and limitations of Paper 2, the RCT
protocol, including a discussion of the validity of outcome measures. The strengths and limitations
of the RCT also apply to Papers 3–5. Lastly, the strengths and limitations are discussed specific for
Papers 3, 4 and 5.
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12.5.1 Strengths and limitations of Paper 1

The lack of studies on treatment of sleep disturbances in trauma-affected refugees in itself
constitutes a limitation of the literature review in Study 1 of Paper 1, and no guidelines for
recommendations concerning treatment of sleep disturbances in trauma-affected refugees can be
proposed based on the limited material.
In Study 2 of Paper 1, the assessment of PTSD symptoms relies on the self-administered
rating scale HTQ, posing a risk for under- or overestimation of PTSD symptom severity. The
validity of the HTQ as such is discussed below. The assessment of sleep disturbances was based on
two self-report items, “trouble sleeping” and “recurrent nightmares”. The use of single-item
questions regarding sleep disturbances provides limited knowledge, and interpretations should be
made with caution.
12.5.2 Strengths and limitations of Paper 2, the RCT protocol (apply to Papers 2–5)

The main strengths of the RCT are the large sample size and the pragmatic design, which
allow inclusion of a representative refugee sample, reflecting treatment-seeking refugees in
Denmark.
Likewise, the combination of self-administered rating scales, observer rating scales and
actigraphy is a strength of the RCT. Blinded HAM-A and HAM-D ratings were performed. To
ensure high interrater reliability in relation to observer ratings, physicians and HAM-A and HAM-D
assessors took part in regular training sessions.
Several of the applied outcome measures have been used in other studies evaluating outcome
of treatment in trauma-affected refugees4–6,120–128,135. The most prevalent scale for evaluating PTSD
symptoms in refugees is the HTQ4–6,120–128,135. The HTQ has been developed in refugee research and
the scale is perceived as reliable in a clinical refugee sample121. The RCT did not include measures
accounting for specific cultural concepts of distress, and while questions regarding the validity of
the construct of PTSD in non-Western populations have been raised, a recent study supports the
construct of PTSD in a refugee population180. Prior to initiating the RCT, it was discussed whether
to include a diagnostic interview for PTSD as an outcome measure, and it was decided to apply the
ITI in the pre-treatment interview to guide the assessment of PTSD. The ITI was developed to
assesses the central symptoms of the ICD-11 PTSD diagnosis181, i.e., re-experiencing, avoidance,
hyperarousal, and functional impairment. The decision to use the ITI to assess PTSD in accordance
with ICD-11 was made to validate the interview in a refugee population (publication in preparation
not part of the present thesis). The ITI was not validated prior to the RCT, and hence the interview
was not considered valid as a measure of outcome of treatment in the current study. However, a
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study has since been published finding satisfactory interrater agreement, internal reliability and
model fit of the ITI in a diverse trauma-affected population132. Nevertheless, the lack of a clinicianrated outcome measure for PTSD pre- and post-treatment is a limitation of the RCT.
To account for the high comorbidity of depression and the impact on level of functioning, the
use of several outcome measures assessing depression and level of functioning was deemed
important. The validity of the HSCL-25, HAM-D and HAM-A has been studied in refugees121,182.
The WHODAS interview assessing level of functioning has been evaluated in several cultural and
linguistic settings146.
The PSQI is suggested to assess sleep quality in PTSD76. The DDNSI is suggested to assess
nightmares in PTSD10,76. The Arabic and Danish versions of the DDNSI were tested in the pilot IRT
study108, but not the Farsi version. Despite the pre-trial tests, participants, interpreters and clinicians
reported that the DDNSI was complicated and participants found it difficult to understand, thus
questioning its validity. An error regarding range of points for one question was discovered in both
the Arabic and the Farsi translation of the DDNSI during data entry for the RCT.
The validity of several of the included instruments has not been studied in the linguistically
and culturally diverse populations of refugees, which poses a limitation. But while this limitation
should be acknowledged and validity studied, it is vital that studies continue to be performed
assessing treatment outcome of interventions specific for refugees in order to remedy the lack of
knowledge2.
The use of actigraphy showed several limitations. Actigraphy algorithm-derived measures of
sleep patterns have not been validated in a diverse trauma-affected population of refugees. The
study sample of the RCT showed relatively sedentary behavior, posing a risk for algorithm
misinterpretation of sleep when the participant was not sleeping but awake, albeit inactive. When
comparing baseline data on sleep patterns between sleep diaries and actigraphy-derived sleep
measures, significant differences were identified regarding total sleep time, wake after sleep onset,
and awakenings, highlighting a misalignment between subjective and objective measures of sleep
patterns similar to those found in other studies59,61,183. Adjusting the algorithm-derived measures
according to the subjectively reported sleep patterns poses a risk of under- or overinterpreting
disturbances of sleep. The adherence to the post-treatment actigraphy recording was low, giving a
lack of power for between-group comparisons. Based on these limitations, it was decided to not
include actigraphy algorithm-derived measures of sleep pattern as an outcome measure in the RCT.
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However, the relation between the subjective and objective measures of sleep patterns is material
for a potential future publication.
The study protocol presents other measures that are not reported in the current thesis. These
data will be examined in future publications (some of which are in preparation).
12.5.3 Strengths and limitations specific to Paper 3

The specific strength of Paper 3 is the randomized design, including an active control
comparator, the intention-to-treat analysis, and the combination of self-administered rating scales
and observer rating scales. A further strength is the pilot study on the IRT undertaken before the
current study. This allowed experiences regarding IRT acceptability and feasibility to be
incorporated in the development of the IRT manual for the current study. Moreover, thorough
manuals for treatment with a physician, a psychologist and a physiotherapist were developed prior
to the study and made available on the department’s website, www.ctp-net.dk, making the study
easy to replicate. To determine study fidelity to the IRT, the psychologist registered the methods
used in each session. To measure adherence to mianserin, plasma levels of the medication were
measured in blood samples, thus detecting actual adherence more reliably than through pill counts
and bottle openings. Economic barriers related to mianserin adherence were eliminated by free
provision of medicine.
Differences in baseline scores between participants who completed the intervention and those
who discontinued prematurely, and between participants with no-missing post-treatment data and
those with missing data post-treatment were tested for, but no significance was found.
While the pragmatic design is a strength of Paper 3, it also contains some methodological
challenges. Due to the pragmatic design and the full integration of the study in a clinical setting, the
study design was not placebo-controlled and neither participants nor clinicians were blinded to
treatment intervention. The absence of actigraphy algorithm-derived measures of sleep patterns is a
limitation. Patients for whom sleep disturbances were not the most prominent or distressing
symptom were included due to the broad inclusion of participants reporting any level of sleep
disturbance and nightmares. The treatment followed manuals, but non-study-related environmental
factors, such as post-migrations stressors, were not possible to keep stable throughout the study.
Despite the study’s large original sample size, the broad inclusion and other non-study-specific
factors related to treatment non-initiation, treatment adherence and completion may have
contributed to the final relatively small completer sample for both the IRT and mianserin and may
potentially cause an underestimation of the effect of the two treatment conditions.
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12.5.4 Strength and limitations specific to Paper 4

The use of clinician-rated level of functioning (WHODAS) is an important strength of Paper
4, while the use of solely self-report PTSD symptoms is a limitation.
Causal direction of the associations between improved sleep quality and decreased PTSD
symptoms needs to be interpreted with caution despite the longitudinal design of the study.
Improving PTSD symptoms may also predict improvement of sleep quality during treatment.
Chronicity or other shared risk factors may also contribute to the associations.
12.5.5 Strength and limitations specific to Paper 5

A key strength of Paper 5 is the novel approach to studying circadian rhythm parameters in a
population with PTSD. The seven-day length of actigraphy recordings is a strength, allowing the
study of rest-activity patterns across several days in the participant’s home environment61.
However, actigraph-wearing compliance was low, similar to that seen in other studies on
populations with PTSD184. It is a limitation that actigraphy data for a high number of participants
with less than seven days of recording had to be excluded. To address this limitation, differences in
level of symptom and sociodemographic characteristics were tested for between participants with
and without actigraphy measures. Missing actigraphy data were deemed at random. Furthermore,
information on other factors influencing circadian rhythm, such as timing of meals and exposure to
light, was lacking, posing a limitation. Lastly, causal analyses were not possible due to the crosssectional design, and the relation between social zeitgebers, such as employment and social contact
and PTSD is probably bidirectional20,24, i.e., severity of PTSD may cause disruption of social
zeitgebers; conversely, disruption of social zeitgebers may worsen severity of PTSD symptoms.
12.5.6 Generalizability of results

The study population share the trauma and refugee background, although heterogenic in terms
of country of origin and cultural and linguistic background. The refugee population seeking
treatment at the CTP, comprising the study populations of Paper 1 and the RCT (Papers 3-5),
roughly represents the current composition of the refugee population in Denmark, with Syrian
refugees constituting the largest group185. The population is representative in terms of age, gender,
years lived in Denmark and country of origin in relation to refugees seeking treatment in other
specialized refugee treatment facilities in Denmark186. The study population may not be
representative of asylum seekers, since asylum seekers do not have access to specialized refugee
treatment facilities in Denmark. Bearing these reservations in mind, the results of the thesis and
included papers may to some extent be generalizable to other high-income country refugee
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treatment settings. However, the results are more difficult to transfer to low-income country health
care settings, where other barriers may exist to health care access for refugees.
The mean score on the PSQI measuring sleep quality is slightly higher in the study population
of the RCT than in studies on other populations with PTSD96,102,183,187. Severity and chronicity of
PTSD, i.e., a high symptom level remaining high across time34, may be more prevalent in this study
population. This is probably due to the repeated and accumulated traumatic events experienced by
refugees and to barriers in access to healthcare causing treatment delay from development of PTSD
symptoms to receiving treatment. This may be longer in trauma-affected refugees than in other
trauma-affected populations. Furthermore, the ongoing post-migration stressors and language
barriers pose a challenge in treating refugees compared with other non-refugee populations with
PTSD. These factors are presumably also what is reflected in the low adherence rate to the
treatment interventions found in the RCT. These specific circumstances may to some extent limit
the generalizability of the results regarding the treatment interventions to non-refugee traumaaffected populations. Nevertheless, the association found between baseline sleep disturbances and
PTSD, and improvement of sleep quality as a predictor of alleviated PTSD symptoms are consistent
with findings of studies on other trauma-affected populations80,81,169, indicating that the relation
between sleep disturbances and PTSD symptom severity is generalizable across trauma populations.
12.5.7 Clinical and research implications

The RCT did not find that targeting sleep disturbances specifically enhanced PTSD treatment
outcome in this population. Several factors not analyzed in this thesis may have contributed to this
finding. Accordingly, there is a need to identify possible predictors of treatment initiation, treatment
drop-out and treatment outcome regarding both psychotherapeutic and psychopharmacological
treatment.
While self-reported disturbances of sleep appear common in all trauma-affected refugees,
only in some individuals may sleep disturbances be the most prominent and distressing symptom.
The distress related to sleep disturbances may affect both the motivation for treatment and the
ability to benefit from treatment targeting this specific symptom165. Apart from the distress related
to sleep disturbances, factors related to motivation for both psychotherapeutic and
psychopharmacological treatment in trauma-affected refugees need to be further researched.
Chronicity and severity of symptoms, cognitive deficits, stigma and post-migration difficulties are
among the complex barriers and factors that may also impact the process of treatment. The alliance
between the patient and the health care provider is another. The language skills of both the patient
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and the health care provider, cultural competences and communicative skills of the health care
provider are all active factors in the process of treatment. Studying the influence of these barriers
and factors is crucial for the continued improvement of treatment interventions to enhance treatment
response in trauma-affected refugees.
Taking assessment of symptoms, motivation, and psychosocial situation into consideration is
necessary in treatment planning. Research is needed regarding treatment interventions integrating
these aspects, such as patient-centered care, stepped care approaches and flexible modular
approaches. A modular approach188–190 recognizes that a “one size fits all”191 treatment intervention
does not acknowledge the heterogeneity in a study sample and incorporates a patient-centered
approach with the inclusion of several different validated treatment components in the course of a
given patient’s treatment. The treatment components may be sequenced according to a thorough and
continuous assessment of motivation, needs, psychosocial situation and symptoms that the patient
experiences as distressing and wishes to focus on in treatment188–190,192,193.
The results of the current thesis suggest research on interventions targeting sleep disturbances
and other rest-activity disturbances as part of patient-centered care, flexible modular approaches
and stepped-care approaches10,49,73,74,76,77,165,194. The inclusion, timing and combination of a module
focusing on rest-activity should be guided by a thorough assessment of the nature of the disturbance
in the given patient, i.e., nightmares, insomnia symptoms, fear of sleep, circadian rhythm
disturbance, and disruption of social zeitgebers. Treatment interventions should be differentiated
accordingly. Different treatments are needed for different disturbances of rest-activity, i.e., IRT
focusing on nightmares, CBT-I focusing on sleep cognitions, stabilizing sleep by sleep-wake
schedule—including stimulus control strategies and regularity of rise- and bedtime15,17,75,76,165—and
social rhythm therapy focusing on stabilizing social rhythm and regulating the sleep-wake cycle
195,196

. Additional studies are called for on rest-activity disturbances including the use of circadian

rhythm parameters in PTSD populations to delineate the relationship between algorithm-derived
measures of sleep pattern, circadian parameters, subjective reports of sleep quality and PTSD. Not
least is there a need for research on psychosocial multidisciplinary treatment interventions targeting
unemployment and social isolation as a way of enhancing PTSD treatment response in traumaaffected refugees19,20,22–24,197,198.
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13

Conclusion

The thesis and the papers included have contributed with new knowledge and understanding
regarding sleep and PTSD in trauma-affected refugees.
The reviewed literature on treatment of sleep disturbances in refugees with PTSD is limited
and does not allow treatment recommendations. The effect of add-on treatment with IRT and/or
mianserin to TAU was examined but was not found to be superior to no add-on treatment to TAU
regarding sleep quality and PTSD symptoms. Targeting sleep disturbances specifically with a
psychotherapeutic or psychopharmacological intervention was not found to enhance treatment
outcome in the population of trauma-affected refugees.
The identified low adherence to both the psychotherapeutic and psychopharmacological
intervention is an important finding requiring attention in both clinical settings and research
contexts. Identification of barriers and factors impacting participation in and outcome of treatment
is essential in the continuing research on evidence-based treatment interventions in trauma-affected
refugees in order to develop strategies ensuring that treatment is “Leaving no one behind”18.
The thesis identified subjective and objective disturbances in sleep and rest-activity in the
form of insomnia symptoms, nightmares, poor sleep quality, disrupted social zeitgebers, and
circadian dysrhythmia as prevalent and associated with PTSD symptom severity in trauma-affected
refugees. Moreover, good sleep quality prior to treatment and improvement of sleep quality during
treatment were predictors of PTSD symptom treatment response. Sleep quality was delineated as a
potentially modifiable predictor of effect of treatment interventions, raising questions as to which
individuals may benefit from treatment targeting rest-activity disturbances and to the timing of
sleep-enhancing treatment in PTSD treatment interventions. Studies combining sleep-wake
treatment methods sequentially and/or concomitantly and studies targeting sleep and social rhythm
regularity as part of patient-centered care and a flexible modular approach to treatment are needed
to further explore these particular dimensions.
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Abstract
Sleep disturbances are often referred to as the hallmark of Post-Traumatic Stress
Disorder (PTSD). Although PTSD is prevalent in refugees, studies on sleep disturbances
in trauma-affected refugees are scarce. This article presents the results of two studies: a
systematic review of the literature on treatment of sleep disturbances in adult traumaaffected refugees and a study of the role of sleep disturbances in the PTSD symptom
structure. Study 1, the literature review, identified five studies on treatment of sleep
disturbances: four studies were on pharmacological treatment and one study on music
therapy. The identified studies had small sample sizes and few carried out statistical
analysis. It was not possible from the available literature to recommend any specific
treatment of sleep disturbances. In Study 2, a clinical sample of 752 refugees, fulfilling
criteria for PTSD and enrolled in treatment at the Competence Centre for
Transcultural Psychiatry, Denmark, completed the Harvard Trauma Questionnaire
(HTQ) before and after treatment. To determine item discrimination, the data was
tested with a Rasch model. 99.1% reported trouble sleeping and 98.7% reported recurrent
nightmares. The Rasch analysis displayed fit residuals of 0.05 for trouble sleeping and –
1.16 for nightmares, indicating sufficient discrimination. Trouble sleeping and nightmares
proved important parts of the HTQ response structure. This study indicates that sleep
disturbances are a prominent part of the PTSD symptom structure in refugees but that
research on treatment of sleep disturbances is limited. Further research on sleep
disturbances in trauma-affected refugees is therefore needed.
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Introduction
By the end of 2016, the United Nations High Commissioner for Refugees
(UNHCR) estimated that a total of 65.6 million people were forcibly displaced
worldwide as a result of persecution, conﬂict, generalized violence and/or human
rights violations. Approximately 22.5 million people were refugees (UNHCR,
2016). Although refugees are a heterogeneous group, for example, in terms of
country of origin and cultural background, they share the experience of being
forcibly displaced from their homes. Trauma-aﬀected refugees are typically
characterized by an extensive trauma history; many have faced prolonged and
repeated trauma, including torture, rape and combat atrocities, and often conﬂict-related death of family members. Often the traumatic experiences continue
during migration and after migration. Post-migration stressors, such as uncertainty
concerning the safety of relatives, continued unsafe situations in home country,
uncertainty concerning asylum, residence permit, language diﬃculties and perceived racism, may add to the previous traumatic experiences and contribute to
the development and maintenance of symptoms of trauma-related disorders like
Post-Traumatic Stress Disorder (PTSD) (Boynton, Bentley, Strachan, Barbato, &
Raskind, 2009; Buhmann, 2014; Silove & Ekblad, 2002). It is estimated that
roughly 30% of the world’s refugees suﬀer from PTSD, and often this is in a
more chronic form compared to other populations suﬀering from PTSD
(Boynton et al., 2009; Steel et al., 2009). It has been argued that clinical guidelines
for PTSD treatment cannot be assumed to apply to trauma-aﬀected refugees in
general because these guidelines derive from research on North American and
European trauma-aﬀected populations with single or few traumatic experiences
and without the speciﬁc experiences of refugees (Crumlish & O’Rourke, 2010;
Palic & Elklit, 2011). Hence, clinical trials concerning PTSD in this speciﬁc population of trauma-aﬀected refugees are needed.

Sleep disturbances
Sleep disturbances are often referred to as the hallmark of PTSD (Germain, 2013;
Maher, Rego, & Asnis, 2006; Nappi, Drummond, & Hall, 2012; Schoenfeld, Deviva,
& Manber, 2012; Spoormaker & Montgomery, 2008). Sleep disturbances encompass
problems initiating and maintaining sleep (insomnia), nightmares, interrupted sleep,
early awakening and, as a consequence, reduced length and quality of sleep.
Sleep disturbances constitute a core symptom of PTSD and a focus for treatment.
As many as 70–87% of persons suﬀering from PTSD describe sleep disturbances
(Germain, 2013; Maher et al., 2006; Miller, 2008; Schoenfeld et al., 2012; Taylor,
Freeman, & Cates, 2008). However, the prevalence of sleep disturbances in traumaaﬀected refugees is undocumented. In particular, it is not known whether refugees
have a diﬀerent rate of sleep disturbances than other trauma-aﬀected populations.
The frequency of nightmares has been found to have a strong correlation with a
diagnosis of PTSD (Hinton, Hinton, Pich, Loeum, & Pollack, 2009; Maher et al.,
2006; Schoenfeld et al., 2012). In trauma-aﬀected populations, sleep disturbances
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are hypothesized to contribute to the etiology of PTSD rather than being only a
secondary symptom (Pace-Schott, Germain, & Milad, 2015; Spoormaker &
Montgomery, 2008). Untreated sleep disturbances can maintain and exacerbate
PTSD symptoms. Sleep disturbances may also aﬀect the eﬃcacy of ﬁrst-line
PTSD treatment and constitute a risk factor for poor outcome of psychiatric treatment (Germain, 2013; Maher et al., 2006; Schoenfeld et al., 2012). Furthermore,
eﬀective treatment to enhance sleep consolidation may accelerate recovery in PTSD
(Germain, 2013; Maher et al., 2006; Nappi et al., 2012; Pace-Schott et al., 2015;
Schoenfeld et al., 2012; Spoormaker & Montgomery, 2008). The high frequency of
sleep disturbances and the inﬂuence on treatment response highlight the importance of improving sleep for patients suﬀering from PTSD (Pace-Schott et al., 2015).
Several studies have been published on the subject of treating sleep disturbances
in war veterans and civilians suﬀering from PTSD (Byers, Allison, Wendel, & Lee,
2010; Germain et al., 2012; Raskind et al., 2003, 2007; Taylor et al., 2006; Taylor,
Martin et al., 2008; Thompson, Taylor, McFall, Barnes, & Raskind, 2008).
However, studies on sleep disturbances in refugees suﬀering from PTSD are
scarce, and there is no formal overview of the literature concerning treatment of
sleep disturbances in trauma-aﬀected refugees (Boynton et al., 2009). As mentioned
above, clinical guidelines for PTSD treatment, derived from research on other
trauma-aﬀected populations, fail to account for the prolonged and repeated
stress experienced by refugees and thus cannot be assumed to equally beneﬁt the
refugee population. In our clinical work with trauma-aﬀected refugees at the
Competence Centre for Transcultural Psychiatry (CTP), nightmares and interrupted sleep are some of the most frequently reported complaints.
The article aims to address the relationship of sleep disturbances to PTSD among
refugees through two complementary studies. First, we review the existing literature
on treatment of sleep disturbances in adult refugees with PTSD. Second, based on
PTSD questionnaire responses from a clinical sample of adult refugees, we investigate
the role of sleep disturbances in the symptom structure of PTSD. Finally, we examine
baseline data on sleep disturbances and evaluate the changes in the symptom structure
during psychopharmacological and psychotherapeutic treatment of PTSD.
This article is the ﬁrst to review the literature on treatment of sleep disturbances
in adult trauma-aﬀected refugees and the ﬁrst to explore sleep disturbances in
trauma-aﬀected refugees in a large sample. Results from the two analyses can
indicate whether sleep disturbances are a prominent part of PTSD in traumaaﬀected refugees and whether evidence for treatment exists.
Study 1: Systematic review of the literature on treatment of sleep disturbances in
adult refugees with PTSD

Method
Between May 2014 and December 2014 the PubMed, Cochrane database,
PsychINFO and Embase were systematically searched using the terms PTSD,

Sandahl et al.

809

refugee, sleep, sleep disturbance, sleep disorder, nightmare and insomnia.
The terms were searched in diﬀerent combinations, both with and without truncation, as MeSH terms and as free text.
A total of 70 articles were identiﬁed. The ﬁrst author read all abstracts, and the
articles were included in the ﬁnal assessment if they included an intervention for
sleep disturbances in trauma-aﬀected refugees diagnosed with PTSD (18 years).
Articles were excluded if sleep and/or nightmares were not evaluated and explicitly
mentioned as an outcome measure.
No studies were excluded on grounds of language.

Results
A total of ﬁve studies on treatment of sleep disturbances in refugees suﬀering from
PTSD were identiﬁed: four studies on pharmacological treatment and one study on
music therapy (Table 1).

Studies on pharmacological treatment
In this section, the four studies on pharmacological treatment will be presented
according to level of evidence, with prospective studies ﬁrst, then retrospective
studies, and lastly case studies. Prazosin was used as intervention in one study,
clonidine in two studies, and prazosin and clonidine were combined in one study.
Prazosin is an alpha1-adrenergic receptor antagonist and is used to treat hypertension and benign prostatic hypertrophy in the USA. Alpha1- adrenergic activity is
associated with fear, startle and sleep responses. Patients with PTSD have an
increase in adrenergic activity, thus suggesting that an alpha adrenergic antagonist
can be eﬀective in treating some symptoms of PTSD, particularly arousal symptoms, such as nightmares and startle reactions (Boehnlein & Kinzie, 2007; Green,
2014; Taylor & Raskind, 2002). Clonidine is an alpha2-adrenergic receptor agonist
that is used as an anti-hypertensive drug in the USA. Activation of the alpha2
receptor may be beneﬁcial for PTSD symptoms by down-regulation of noradrenergic outﬂow and as such to treat hyperarousal symptoms of PTSD and to block
an elevated startle reaction (Aurora et al., 2010; Boehnlein & Kinzie, 2007; Taylor
& Raskind, 2002).
In a prospective study, Kinzie et al. (1989) analysed data from nine patients
diagnosed with PTSD who were treated with tricyclic antidepressant (TCA) and
clonidine as add-on. Patients were scored on a checklist for PTSD (adapted from
DSM III) and the Hamilton Rating Scale for Depression (HRSD) by the attending
psychiatrist at the entrance to the study and subsequently every 6 to 8 weeks. In
Hamilton scores, Kinzie et al. found that nightmares lessened in seven patients,
sleep improved in six patients and complete recovery from insomnia occurred in
ﬁve patients. PTSD symptoms improved in six patients (Kinzie & Leung, 1989).
In a second prospective observational study, Kinzie, Sack, and Riley (1994)
analysed data from four patients diagnosed with PTSD and depression treated

Intervention

TCA +
clonidine

Clonidine

Prazosin

Prazosin

Relaxation
Music

Author

Kinzie et al. 1989

Kinzie et al. 1994

Boynton et al. 2009

Boehnlein et al. 2007

Jespersen et al. 2012

Improved sleep

Significant
improved sleep
quality (PSQI)

15 patients

Two group pretest/post-test
experimental
design

Decreased length
of sleep (PSG).
Subjective
increase in sleep

Improved sleep in 6
patients (HRSD)

Sleep result

2 patients

23 patients

4 patients

9 patients

Population

Case report

Retrospective chart
review

Observational pilot
study

Prospective observational study

Design

Nightmare frequency
decreased

Nightmare frequency
decreased significantly (CAPS)

Subjective lessening
of nightmares

Nightmare
frequency
decreased in 7
patients (HRSD)

Nightmare result

Table 1. Overview of the literature on treatment of sleep disturbances in refugees suffering from PTSD

No significant
change of
trauma symptoms (PTSD-8)

PTSD severity
markedly
improved in 6
and moderately
improved in 11
patients (CGI-C)
Decrease in anxiety

Improvement of
PTSD symptoms
in 6 patients
(checklist
adapted from
DSM II)
Decrease in irritability and startle
response

PTSD result
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with clonidine. The patients had two sleep assessments conducted before and after
treatment. The assessments consisted of polysomnograph (PSG) recordings and
subjective sleep and nightmare reports. All patients reported a subjective increase
in sleep and a lessening of nightmares post-treatment and a general decrease in
irritability and startle response. The PSG data, however, showed that total sleep
time was slightly reduced in all individuals post-treatment.
In a retrospective chart review, Boynton et al. (2009) analysed data from 23
refugees diagnosed with chronic PTSD who were treated with prazosin as add-on
to their usual psychoactive medications (for example, selective serotonin reuptake
inhibitors, tri-cyclic antidepressants, benzodiazepines, antipsychotics, valproic
acid, trazodone), 95.7% suﬀered from comorbidity of depression. Nightmare severity (intensity and frequency), as measured using the Clinician Administered PTSD
Scale (CAPS), and overall improvement of PTSD symptoms on the Clinical Global
Impressions-Change (CGI-C) were assessed retrospectively based on data recorded
in the patients’ chart by an independent psychiatrist. The scores on recurrent distressing dreams in CAPS decreased signiﬁcantly during the course of 8 weeks of
prazosin treatment. On the CGI-C, 6 patients were rated as markedly improved
and 11 were rated as moderately improved (Boynton et al., 2009). The study concluded that, among severely trauma-aﬀected refugees, nightmares may play a central role in the presentation of PTSD symptoms (Boynton et al., 2009). Boehnlein
et al. (2007), in an article on noradrenergic activity in PTSD, described two cases
where refugees were treated with prazosin causing a reduction in frequency of
nightmares. In both cases they found improved sleep accompanied by decrease
in anxiety and general state (Boehnlein & Kinzie, 2007).

Studies on non-pharmacological treatments
One non-pharmacological study was identiﬁed. In a two-group pre-test/post-test
experimental design, Jespersen et al. (2012) analysed data from 15 refugees who
suﬀered from sleep problems and trauma symptoms. The participants were
assigned to either a control group or a three-week intervention with relaxation
music. The music was played through a music player designed for use in bed,
with a bar above the pillow and two small loudspeakers at each side of the head.
The Pittsburgh Sleep Quality Index (PSQI) was used to measure quality of sleep
pre-treatment, weekly and three weeks post-intervention. The PTSD-8 questionnaire (PTSD-8) was used to assess PTSD symptoms pre- and post intervention. The
‘How do you feel’ questionnaire (HDYF) was used to measure well-being pre- and
post-intervention. Using a paired sample t-test, Jespersen et al. (2012) showed a
signiﬁcant improvement in global sleep quality (PSQI) in the intervention group;
signiﬁcant improvement on the component of subjective sleep quality and sleep
latency. They found no signiﬁcant change of PTSD symptoms on PTSD-8.
Wilcoxon Signed-Rank test showed signiﬁcant change in well-being on HDYF.
Furthermore, they found a correlation between improved sleep quality and
improvement in well-being (Jespersen & Vuust, 2012).
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Study 2: Sleep disturbances in adult trauma-aﬀected refugees

Methods
Setting and Sample
The Competence Centre for Transcultural Psychiatry, Denmark (CTP) is a tertiary
outpatient clinic. The majority of the trauma-aﬀected refugees referred to CTP are
from Afghanistan, Iraq, Iran, former Republic of Yugoslavia and Lebanon.
Approximately one-half require an interpretor. Approximately one-half have
experienced torture (Buhmann, 2014). The population’s immigration status is
diverse; all patients have obtained a residence permit but some of the patients
have temporary residence, some have permanent residence and some have
Danish citizenship. All respondents were adult refugees undergoing psychiatric
treatment at CTP from 2008 to 2012 and fulﬁlling the criteria for PTSD (F
43.1), according to International Classiﬁcation of Diseases, 10th edition (ICD10), based on a clinician’s diagnosis. Patients with known alcohol or substance
abuse (deﬁned by ICD-10 F.1  .24–F1  .26) or patients suﬀering from serious
psychotic disorder (deﬁned by ICD-10 diagnosis F2x and F30.1–F31.9), based on
structured clinical interviews, were not oﬀered treatment at CTP.
The baseline data included patients fulﬁlling the above criteria and who participated in three trials during the period 2008–2012. The resulting sample consisted
of a total of 752 patients.
The analysis of pre- and post-treatment prevalence included a subset of patients
where three ratings were available. The Danish Ethics committee approved all three
trials. The resulting sample consisted of a total of 386 patients. These patients
received a standard combination of psychopharmacological and psychotherapeutic
intervention, but with variation depending on the objective of the ongoing study at
the time of referral (Buhmann, 2014; Vindbjerg, Klimpke, & Carlsson, 2014).
In the above-mentioned trials, the treatment consisted of both psychopharmacological treatment and psychotherapy. The patients initially all received weekly doctors’ appointments over a 2 month period with a focus on psychopharmacological
intervention and psychoeducation. For the following 4 months, the patients
attended weekly psychotherapy sessions and monthly doctors’ appointments. A
separate rating was completed at the transition between ﬁrst and second treatment
stage.

Measures
As a standardized assessment routine at CTP, patients are administered a number
of psychometric questionnaires, including the Harvard Trauma Questionnaire
(HTQ; Mollica et al., 1992); the Hopkin’s Symptom Checklist-25 (HSCL-25);
Hamilton Depression and Anxiety Scales; the SCL-90 somatization section;
visual analogue scales (VAS) for back pain, pain in the upper and lower extremities
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and headache; Sheehan Disability Scale; Global Assessment of Functioning,
Function and Symptom section; and the WHO QOL-5 on Quality of Life.
The HTQ-part IV, which is used in this analysis, features 16 items based on the
17 symptoms of the Diagnostic and Statistical Manual of Mental Disorders, 4th
edition (DSM-IV; American Psychiatric Association, 1994). Each item assesses to
which degree respondents were bothered by a particular symptom during the last
week. Responses are rated on a four-point scale, with the response categories not at
all (1), a little (2), quite a bit (3) and extremely (4). It should be noted that HTQ has
been applied and validated internationally (de Fouchier et al., 2012; Holliﬁeld
et al., 2002; Lhewa, Banu, Rosenfeld, & Keller, 2007; Mollica et al., 1992, 2014).

Data analysis
Means were calculated for each of the items, as well as for the full HTQ scale, in
order to describe, ﬁrst, the extent of sleep disturbances and recurrent nightmares in
the sample and, second, how sleep disturbances and recurrent nightmares corresponded to the total scale score. As sleep-related symptoms had been found, in
clinical experience and previous analyses, to be among the most prevalent symptoms at CTP, they were expected to display a somewhat limited range, which in
turn would limit the item-rest score correlation (Macdonald & Paunonen, 2002).
To circumvent this problem, we tested the data with a Rasch model, using the
software program RUMM2030 (Andrich & Sheridan, 2010). We did not expect the
unmodiﬁed HTQ scale to conform to all requirements of a Rasch model, however,
ﬁt residuals can still give an indication of the individual items’ contribution to the
ﬁt. A negative ﬁt residual means the item displays higher discrimination than predicted by the model, and vice versa for a positive ﬁt residual. As a guiding principle,
a positive ﬁt residual above 2.5 indicates poor discrimination (RUMM Laboratory,
2009).
Item characteristic curves were generated for each symptom, to illustrate the
distribution and discrimination of the data, as well as the theorized response function across a wider range of PTSD than represented by the current sample.
As a last step in the analysis, change in sleep symptoms during treatment was
assessed. Means were calculated for each of the two sleep-related items, as well as
for the means HTQ-score, at baseline (rating 1), 2 months (rating 2) and 6 months
(rating 3). Mean changes from rating 1 to rating 2, as well as rating 1 to rating 3,
were calculated, allowing a comparison of the extent and rate of change of the two
sleep-related symptoms and the mean HTQ-score.

Results
Based on the responses of all 752 patients treated at CTP, the item trouble sleeping
displayed the highest endorsement of all the HTQ items, with a mean score of 3.54
out of 4 (Table 2). 99.1% of patients reported some degree of sleep disturbance
(score  2), and 62.6% reported being extremely bothered by this symptom
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Table 2. Baseline prevalence of sleep-related
symptoms on the HTQ
Mean (SD)
Trouble sleeping
Recurrent nightmares
HTQ scale-mean

3.54 (0.66)
3.41 (0.72)
3.23 (0.42)

Note: N ¼ 752.

Table 3. Rasch-model based item-fit indices

Recurrent nightmares
Trouble sleeping

Location

Fit residual

0.49
0.67

1.20
0.43

Note: High negative fit residual indicates high discrimination. N ¼ 752.

(score ¼ 4). The item recurrent nightmares also received an above average endorsement (Table 2), with 98.7% reporting some degree of recurrent nightmares
(score  2) and 53.4% reporting to be extremely bothered by this symptom
(score 4). Based on raw score calculations, the item discrimination was calculated
to be below average for trouble sleeping and average for recurrent nightmares (itemrest correlations of 0.33 and 0.42, respectively). Two items had item-rest correlations below 0.33 (1. Avoiding thoughts or feelings associated with the traumatic or
hurtful experience; 2. Inability to remember parts of the most traumatic or hurtful
events). Testing the data with a Rasch model resulted in ﬁt residuals of –1.20 for
nightmares and 0.43 for trouble sleeping (Table 3), indicating adequate discrimination for both items. Five items displayed higher ﬁt residuals (and thus lower
discrimination) than trouble sleeping, with two of those exceeding 2.5 (1.
Avoiding thoughts or feelings associated with the traumatic or hurtful experience;
2. Inability to remember parts of the most traumatic or hurtful events).
Item characteristic curves for the sleep-related items are presented in Figure 1.
While responses (marked by dots) are primarily distributed on the right side of the
ﬁgure (corresponding to a high trait level in the sample and a low threshold for
endorsing the particular item), the middle and left part of the curve illustrates the
model’s prediction of higher item discrimination for persons with a lower trait
level. The steeper slope at the middle of the graph indicates that item-rest correlations for both of the sleep-related items would be higher in a sample with this trait
level, that is, in a sample of somewhat less traumatized patients (patients with
single or few traumatic experiences) than the current sample.
Comparison of pre- and post-treatment scores showed that recurrent nightmares
and trouble sleeping changed more than the scale average during treatment
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Expected value
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Figure 1. Item characteristic curves for item 3, Recurrent nightmares, and 8, Trouble
sleeping.
Note: The Rasch model predicts a response on a particular item (scores 0 to 3 on the y-axis) given
a persons ‘location’, that is, overall trait level (distributed along the x-axis). HTQ item 3,
Recurrent nightmares, is plotted with x’s. HTQ item 8, Trouble sleeping, is plotted with o’s.
The two lines indicate the prediction of the model for each item, whereas plots represent
mean responses across patients in each of 9 class intervals (that is, patients grouped according
to their trait level, as estimated by the Rasch model). Note that plots are mostly distributed to
the right (corresponding to a high mean score on the HTQ in this population) and above
expected response two (‘quite a bit’) for the sleep-related items. The left part of the graph
represents the prediction of the Rasch model for persons with lower trait levels and lower
expected response to the sleep-related items.
Fit residuals: –1.202 for item 3 and 0.431 for item 8. N ¼ 752.
Table 4. Symptom change during treatment

Recurrent nightmares
Trouble sleeping
HTQ-mean

Raw score change
at rating 2

Total raw score change
at rating 3

0.16
0.22
0.07

0.24
0.30
0.15

Note: Based on ratings from 386 patients who completed both the 1st, 2nd and 3rd rating. All differences are
significant at the 0.001 level.

(Table 4). As for the rate of change, the HTQ average score displayed even changes
after two months (rating 2) and six months (rating 3) of treatment. Whereas, the
sleep-related items displayed a particularly high change after the ﬁrst two months
of treatment (rating 2).
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Discussion
The overview of the literature revealed only ﬁve studies on treatment of sleep
disturbances in trauma-aﬀected refugees. Four studies investigated pharmacological treatment: two studies on clonidine; and two on prazosin. All four studies
showed reduction in nightmares, improved sleep and improvement of PTSD symptoms. One study on treatment with relaxation music was identiﬁed. This study
showed improved sleep, but no signiﬁcant reduction of PTSD symptoms.
Generally all the studies have limitations due to small sample sizes and limited
statistical power. In the case reports, only qualitative descriptions were provided;
no rating scales were used to describe outcome and no statistical analysis were done
(Boehnlein & Kinzie, 2007; Kinzie et al., 1994). In the retrospective study and the
prospective study, changes were reported on rating-scales (Boynton et al., 2009;
Kinzie & Leung, 1989). Statistical analyses were performed in only one study on
pharmacological treatment, which showed signiﬁcant reduction of nightmare frequency although statistical analysis was not carried out to determine reduction of
PTSD severity (Boynton et al., 2009). All studies lacked a placebo control group.
No studies allow for causal conclusions and the therapeutic eﬀect, observed from
baseline to evaluation, can neither with certainty be attributed to prazosin nor
clonidine.
Jespersen et al. (2012) used rating scales and performed statistical analysis that
found signiﬁcant improved sleep quality (PSQI), improved well-being, but no signiﬁcant change of PTSD symptoms (Jespersen & Vuust, 2012). The study found a
correlation between sleep and well-being, yet this does not allow for causal conclusions. There is a need for further studies on music therapy to determine the eﬀect
on sleep disturbances and PTSD symptoms in general.
No intervention studies, with a pre- and post-treatment outcome measure on
sleep disturbances, were identiﬁed concerning the use of the newer antidepressants
serotonin reuptake inhibitors (SSRIs), which are recommended as ﬁrst-line medications for treatment of PTSD (Maher et al., 2006). SSRIs and add-on treatment
with mirtazapine have been reported to reduce frequency and intensity of nightmares in 300 refugees suﬀering from PTSD (Lewis, 2002). In a large-scale trial on
treatment of trauma-aﬀected refugees at CTP, sertraline and add-on treatment with
mianserin showed signiﬁcant improvement of sleep on all measuring scales. It was
not possible to separate the inﬂuence of the diﬀerent treatment modalities, and it is
only hypothesized that the change could be caused by treatment with mianserin due
to an inhibition of histamine H1 receptors by mianserin (Buhmann, 2014;
Buhmann, Mortensen, Nordentoft, Ryberg, & Ekstrøm, 2015). Some antidepressants, however, do not improve sleep and may even cause a worsening depending
on receptor stimulation. Attention must be paid to speciﬁc eﬀect of antidepressants
on REM sleep, since several antidepressants are associated with suppression of
REM sleep and sleep fragmentation (Maher et al., 2006; Mayers & Baldwin,
2005; Pace-Schott et al., 2015).
Similar to SSRIs, psychotherapy, primarily cognitive behavioural therapy
(CBT) is recommended as ﬁrst-line treatment of PTSD (Maher et al., 2006).
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No intervention studies with a pre- and post-treatment outcome measure concerning psychotherapy, aiming to either reduce nightmares and/or improve sleep, were
identiﬁed. Imagery rehearsal therapy (IRT) for treatment of disturbing nightmares
has shown promising results for other groups of patients suﬀering from PTSD
(Cook et al., 2010; Forbes, Phelps, & McHugh, 2001; Krakow et al., 2000;
Krakow, Holliﬁeld, et al., 2001; Krakow, Johnston, et al., 2001; Lu, Wagner,
Van Male, Whitehead, & Boehnlein, 2009)., and there is a lack of studies on the
eﬀect of IRT in trauma-aﬀected refugees
When ﬁrst-line treatment fails to relieve sleep disturbances, antipsychotics or
benzodiazepines are often used (Maher et al., 2006; Schoenfeld et al., 2012). No
studies were identiﬁed concerning the use of antipsychotics in the treatment of sleep
disturbances in trauma-aﬀected refugees. In studies on other populations with
PTSD, antipsychotics have shown promising results with sleep disturbances,
including frequent nightmares, but antipsychotics are not recommended for the
treatment of sleep disturbances and should be used with caution due to signiﬁcant
potential adverse eﬀects (for example, weight gain, diabetes mellitus, tardive dyskinesia). There is a lack of long-term follow-up studies on treatment with antipsychotics in patients suﬀering from PTSD (Byers et al., 2010; Maher et al., 2006;
Miller, 2008; Schoenfeld et al., 2012). No studies were identiﬁed concerning the use
of benzodiazepines in the treatment of sleep disturbances in trauma-aﬀected refugees. The use of benzodiazepines is not recommended and caution is advised when
prescribing due to the risk of dependency, withdrawal symptoms and cognitive
impairment (Maher et al., 2006; Miller, 2008; Schoenfeld et al., 2012).
When studying trauma-aﬀected refugees and psychopharmacological treatment,
one should keep in mind the acceptance of the medical treatment (Kortmann,
2010). The experience at CTP, from a previous trial focusing on PTSD and comparing psychopharmacological treatment with psychotherapy, indicated a small
but signiﬁcant advantage for psychopharmacological treatment. At the same
time, however, 11–16% of the patients discontinued the psychopharmacological
treatment because of adverse reactions. Furthermore, the mean dose of medication
was quite low compared to other trauma-aﬀected populations. This trial suggests
that while psychopharmacological treatment is deﬁnitely possible, education
regarding the medicine should be emphasized, and a slow titration may be necessary to minimize adverse reactions (Buhmann, Nordentoft, Ekstroem, Carlsson, &
Mortensen, 2015).
Based on the literature reviewed, it is not possible to recommend any speciﬁc
treatment of sleep disturbances in refugees with PTSD. There is a lack of randomized clinical trials of high quality, with sample sizes that allow for statistical
power calculations to determine eﬀects of and diﬀerences between both pharmacological and non-pharmacological treatment modalities of sleep disturbances in
refugees suﬀering from PTSD. The lack of studies concerning psychoeducation,
psychotherapy, as well as pharmacological treatment with antidepressants and
antipsychotics, leaves clinicians without validated clinical guidelines for treatment
of sleep disturbances.

818

Transcultural Psychiatry 54(5–6)

The questions of how sleep disturbances should be treated and whether sleep
disturbances and nightmares must be targeted for intervention independently of
other symptoms of PTSD remain unanswered by the review of the literature concerning treatment of sleep disturbances in trauma-aﬀected refugees.

Sleep-related symptoms in the PTSD symptom structure
Analysis of the HTQ conﬁrmed that sleep disturbances and nightmares are among the
most prevalent symptoms in trauma-aﬀected refugees treated at CTP. However, an
item-rest correlation of 0.33 appears to indicate that the symptom of sleep disturbances provides a poor contribution to the measurement of PTSD. The item-rest correlation for nightmares was slightly higher, at 0.42. The results of the Rasch analysis
clearly diﬀer in this regard. With a ﬁt residual of only 0.43, trouble sleeping followed
the predicted relationship to the level of PTSD, providing suﬃcient discrimination.
For nightmares, the discrimination was above that predicted by the model. Thus,
trouble sleeping and particularly recurrent nightmares constitute important parts of
the HTQ response structure in this sample of refugees. This, to some extent, likely
reﬂects the role of these symptoms in PTSD. On the other hand, it may also be partly
ascribed to the intelligibility and cultural familiarity of the sleep-related questions.
It should be noted that the above results are only as valid as the construct of PTSD
as assessed by the HTQ (in its various translations; Holliﬁeld et al., 2002). The insufﬁcient discrimination displayed by three of the items is enough to indicate compromised validity in the scale. If the scale were measuring something essentially diﬀerent
from PTSD, then our results would apply to that construct, rather than PTSD.
Given the relatively low discrimination of the sleep-related items in this sample,
it is all the more remarkable that they display some of the largest changes during
treatment. One possible explanation for this outcome is that these symptoms
respond particularly well to pharmacological treatment, in this case sertraline
and/or mianserin. This would also account for the particularly high rate of
change during the initial 2 months of treatment, where focus is on the introduction
of these drugs. Furthermore, it is possible that such early improvement of sleep acts
as a catalyst in the improvement of the remaining PTSD symptoms (Germain,
2013; Spoormaker & Montgomery, 2008).
In line with the US NIMH Research Domain Criteria (RDoC) project to create
a framework for research on pathophysiology, it would be of interest to examine
the underlying mechanisms of dysfunction in PTSD and sleep disturbances, including the potential role of REM sleep disturbances in the aetiology of PTSD (Insel
et al., 2010). There also may be value in a research approach that looks at sleep
disturbances independent of diagnosis, rather than focusing on studies based on
diagnostic criteria. REM sleep fragmentation has previously been found to be the
main abnormality of sleep in PTSD patients. This suggests the potential relevance
of further research on the speciﬁc role of treatments that reduce REM sleep disruptions (Germain, 2013; Mellman, Bustamante, Fins, Pigeon, & Nolan, 2002;
Mellman, Pigeon, Nowell, & Nolan, 2007; Pace-Schott et al., 2015; Spoormaker &
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Montgomery, 2008). Additionally, an RDoC-like approach would consider whether
the construct of PTSD is an artiﬁcial grouping of symptoms, and would point
toward the potential value of studying sleep disturbances independent of diagnosis.

Limitations
Depression is often found as a comorbid factor to PTSD. This can inﬂuence the
symptoms, the ratings and the treatment of sleep disturbances in trauma-aﬀected
refugees. This aspect has not been discussed in the current article. Additionally,
there may be cultural variations in how self-ratings scales are answered, that inﬂuence the results. The lack of studies constitutes a major limitation for the literature
review. The quantity and quality of the existing studies does not allow for the
application of clinical guidelines on treatment of sleep disturbances in traumaaﬀected refugees.

Conclusion
This study, combining a systematic literature review and empirical ﬁndings, shows
that sleep disturbances are a prominent part of PTSD in adult refugees but that
there is little research on relevant treatment approaches. It is not possible from the
available literature on refugees to recommend any speciﬁc treatment of sleep disturbances. There is an evident need for research on the eﬀect of diﬀerent treatment
modalities on sleep disturbances in trauma-aﬀected refugees. In particular, further
research is needed on the use of mianserin, which has shown promising results in
treating trauma-aﬀected refugees at CTP, as well as on IRT, which has shown
promising results treating other trauma-aﬀected populations. Such research
would ideally include randomized controlled trials with large sample sizes. The
assumption that treatment and improvement of sleep disturbances can alleviate
general PTSD symptom severity also requires further research.
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Abstract
Background: Sleep disturbances are often referred to as a hallmark and as core symptoms of post-traumatic stress
disorder (PTSD). Untreated sleep disturbances can contribute to the maintenance and exacerbation of PTSD
symptoms, which may diminish treatment response and constitute a risk factor for poor treatment outcome.
Controlled trials on treatment of sleep disturbances in refugees suffering from PTSD are scarce. The present
study aims to examine sleep-enhancing treatment in refugees with PTSD. We aim to assess if add-on treatment with
mianserin and/or Imagery Rehearsal Therapy (IRT) to treatment as usual (TAU) for PTSD improves sleep disturbances.
We will study the relation between sleep disturbances, PTSD symptoms, psychosocial functioning and quality of life.
Methods: The study is a randomised controlled superiority trial with a 2 × 2 factorial design. The study will include 230
trauma-affected refugees.
The patients are randomised into four groups. All four groups receive TAU – an interdisciplinary treatment approach
covering a period of 6–8 months with pharmacological treatment, physiotherapy, psychoeducation and manual-based
cognitive behavioural therapy within a framework of weekly sessions with a physician, physiotherapist or psychologist.
One group receives solely TAU, serving as a control group, while the three remaining groups are active-treatment
groups receiving add-on treatment with either mianserin, IRT or a combination of both.
Treatment outcome is evaluated using self-administered rating scales, observer ratings and actigraph measurements at
baseline, during treatment and post treatment. The primary outcome is subjective sleep quality using the Pittsburgh
Sleep Quality Index. Secondary outcome measures are objective sleep length, nightmares, PTSD severity, symptoms of
depression and anxiety, pain, quality of life and psychosocial functioning.
Discussion: This trial will be the first randomised controlled trial to examine sleep-enhancing treatment in trauma-affected
refugees, as well as the first trial to investigate the effect of IRT and mianserin in this population. Therefore,
this trial may optimise treatment recommendations for sleep disturbances in trauma-affected refugees. Based
on our findings, we expect to discuss the effect of treatment, focussing on sleep disturbances. Furthermore,
the results will provide new information regarding the association between sleep disturbances, PTSD symptoms,
psychosocial functioning and quality of life in trauma-affected refugees.
Trial registration: EudraCT registration under the name ‘Treatment of sleep disturbances in trauma-affected refugees
– a randomised controlled trial’, registration number: 2015-004153-40, registered on 13 November 2015.
ClinicalTrials.gov, ID: NCT02761161. Registered on 27 April 2016.
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Background
The numbers of forcibly displaced people reached
record-high numbers by the end of 2016, with a total of
65.6 million people being forcibly displaced worldwide
as a result of persecution, conflict, generalised violence,
and/or human rights’ violations. Approximately 22.5
million of these people became refugees. These numbers
are currently increasing every year, primarily due to the
conflict in Syria [1].
It is estimated that roughly 30% of the world’s refugees
suffer from post-traumatic stress disorder (PTSD) and
often of a more chronic form, compared to other populations suffering from PTSD [2–4]. Refugees are a heterogeneous group in terms of cultural background and country
of origin, but share the experience of being forcibly displaced from their country of origin and in this matter differ from other groups being exposed to traumas, who
continue to live under familiar and safe conditions [5].
Refugees differ from populations with single or few traumatic experiences by often having experienced prolonged
and repeated traumas pre-migration, during migration
and continue to live under post-migration stressors, such
as uncertainty about asylum status and temporary residence, concern about their families still unsafe in their
home country, cultural and language difficulties, and perceived discrimination and racism [2, 3, 6]. Clinical guidelines for treatment, derived from research on other
populations fail to account for the specific circumstances
experienced by refugees, and cannot be assumed to apply
to trauma-affected refugees in general [5–7].
Sleep disturbances

Sleep disturbances are often referred to as a hallmark and
as core symptoms of PTSD [8–13]. As many as 70–87% of
persons suffering from PTSD describe sleep disturbances
[8, 10, 11]. In a sample of 752 trauma-affected refugees
undergoing psychiatric treatment at Competence Centre
for Transcultural Psychiatry (CTP), Mental Health Services in the Capital Region of Denmark, in the period
2008–2012, 99% reported sleep disturbances and recurrent nightmares [14].
Sleep disturbances comprise problems initiating and
maintaining sleep, nightmares, early awakening and,
consequently, reduced length and quality of sleep. In the
following, sleep disturbances refer to the above
described and not to the formal diagnoses of insomnia
disorder and nightmare disorder in the Diagnostic and
Statistical Manual of Mental Disorders-5 (5th edition;
DSM-5) [15].
Standard pharmacological and psychotherapeutic
treatments of PTSD often focus primarily on daytime
symptoms and rarely examine sleep-related outcomes [9,
13]. Sleep disturbances often persist post treatment. For
instance, as many as 48% of patients treated with
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cognitive behavioural therapy (CBT) for PTSD reported
residual insomnia post treatment [12, 13, 16]. Untreated
sleep disturbances can contribute to the maintenance
and exacerbation of both sleep-related and non-sleeprelated PTSD symptoms [8, 9, 12]. Sleep disturbances
may also affect the efficacy of first-line PTSD treatment
and constitute a risk factor for poor outcome of psychiatric treatment. It has been argued that targeting sleep
disturbances in treatment may lead to the alleviation of
PTSD symptoms in general and accelerate PTSD recovery [8–12, 17, 18].
Furthermore, sleep disturbances in PTSD are found to
be related to increased psychiatric comorbidity, including alcohol use disorder, and poor health status [13].
Sleep disturbances have consequences not only for the
individual, by compromising social and vocational functioning and quality of life, but also from a socioeconomic
perspective due to reduced productivity, increased
absence from work and increased rates of unemployment
and early retirement pensions [17]. Previous studies on
PTSD found that improved sleep was related to improved
global functioning although a causal relationship could
not be demonstrated [18].
There is a need for further research on sleep disturbances, nightmares and the relation between improved
sleep and global functioning and PTSD symptoms in
general [12, 13].
Treatment of sleep disturbances

A number of studies have been published on psychotherapeutic and pharmacological treatment of sleep
disturbances in populations suffering from PTSD,
such as war veterans, crime victims and sexual assault
survivors [10–13, 18, 19]. However, controlled trials
on sleep disturbances in refugees suffering from
PTSD are scarce [14].
Pharmacological treatment

A range of studies have evaluated pharmacological treatment of PTSD. However, most studies did not evaluate
changes in sleep-related outcomes. Reviews on pharmacological treatment of sleep disturbances in PTSD have
concluded that antidepressants, benzodiazepines and
non-benzodiazepine hypnotics are not beneficial. Only
treatment with prazosin (a selective α-1-adrenergic receptor antagonist) has been found effective in more than
one randomised controlled trial (RCT) [10, 13, 18]. Prazosin, however, is not marketed in Denmark and is not
available for treatment.
In an attempt to relieve sleep disturbances, benzodiazepines and antipsychotics are often prescribed despite
side effects and uncertainty about long-term efficiency.
Benzodiazepine side effects include development of tolerance, risk of dependence, withdrawal symptoms and
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cognitive impairment [11]. Antipsychotic drugs have numerous side effects including extrapyramidal symptoms,
sedation, glucose dysregulation and weight gain [10, 11,
17, 20].
Mianserin as a sleep-enhancing treatment Mianserin
is a noradrenergic and specific serotonergic antidepressant and is known to be well tolerated. Beside its
antidepressant capacity, it has anxiolytic and sleepenhancing capacities. One of its few side effects is sedation which, in this study, is used clinically to enhance
sleep. Histamine H1-inverse agonist (i.e. strong antihistamine effects) and alfa1-antagonist activity is thought to
be responsible for the sedative quality [21–23].
In a large-scale trial evaluating treatment of traumaaffected refugees at CTP, treatment with sertraline and
add-on treatment with mianserin showed significant improvement of sleep-related items on self-reported ratings
(The World Health Organisation-Five Well-being Index
(WHO-5), The Harvard Trauma Questionnaire (HTQ)
and Hopkins Symptom Check List-23 (HSCL-25)), but
due to the study design it was not possible to evaluate
whether this was an effect of mianserin [4, 24]. An
academic literature review did not identify any other
studies in which people suffering from PTSD were
treated with mianserin [14]. There is thus a need for
further studies.
Psychotherapeutic intervention

Due to a high acceptability in patients and a lack of
side effects, CBT is recommended as both first-line
treatment of primary sleep disturbances, prior to
pharmacological treatment, and as first-line treatment
of PTSD [11, 17, 25]. Most studies on the psychotherapeutic treatment of PTSD have not evaluated
sleep-related outcomes [9, 13]. Current CBT for
PTSD does not focus on sleep disturbances [9, 13].
As a consequence, a number of psychotherapeutic interventions targeting sleep disturbances and nightmares have been developed. Cognitive Behavioural
Therapy for Insomnia in PTSD (CBT-I) and Imagery
Rehearsal Therapy (IRT) have shown promising results [13, 26–28]. A number of treatment manuals
exist for particularly IRT, which differ in content and
thus complicate comparison and identification of
active components of the treatments [13, 26, 29, 30].
Furthermore, there is a lack of studies with an active
treatment control group, studies examining predictors
of outcome and dismantling studies of treatment
components [13, 26, 28].
Imagery Rehearsal Therapy as sleep-enhancing
treatment IRT is an adapted CBT, in which the subject
rehearses a new and non-disturbing dream to replace
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the nightmare. IRT has shown promising results in patients suffering from PTSD by improving sleep length
and quality and by reducing symptoms of PTSD, but
there is a lack of studies on IRT in trauma-affected refugees [14, 31–36]. In 2015, CTP completed a pilot case
study on IRT focussing on compliance and acceptability.
Based on session attendance, compliance with the
methods used, and qualitative interviews about the patients’ experiences with IRT, the pilot study delineated
IRT as an acceptable treatment for this population. The
pilot study was planned as primarily qualitative and,
therefore, the low number of patients (n = 5) did not
allow for statistical analysis on outcome (Poschmann, I.:
Imagery Rehearsal Therapy. Unpublised material). Based
on experiences from the pilot study, CTP has developed
an IRT manual integrating IRT into CBT supervised
by a researcher who previously conducted studies on
IRT [37]. The IRT manual is available on the CTP
website: www.ctp-net.dk.
Research objectives and hypotheses

On the background of the two above-mentioned studies
from CTP and the absence of relevant or conclusive data
on the treatment of sleep disturbances in traumaaffected refugees, the present study aims to examine
sleep-enhancing treatment in refugees with PTSD. We
hypothesise that add-on treatment with mianserin or
IRT to treatment as usual (TAU) will improve sleep
quality and sleep length as well as reduce the severity
and frequency of nightmares compared to TAU. Furthermore, we hypothesise that add-on treatment with mianserin and IRT to TAU will improve the same parameters
more than each add-on treatment alone. We hypothesise
that enhanced sleep quality and sleep length will be associated with attenuated PTSD symptoms and with improved
observer-rated functioning and self-rated quality of life.
The objectives of this trial are (1) to estimate treatment effects of IRT and mianserin on sleep quality, sleep
length and nightmares compared to TAU at CTP (please
see description below), (2) to study the relation between
enhanced sleep, PTSD symptoms, observer-rated functioning and self-rated quality of life and (3) to examine
predictors for positive treatment outcome.

Methods
The study is a randomised controlled superiority trial with
an allocation ratio of 1:1:1:1. The study has a 2 × 2 factorial design. Please see Fig. 1: Standard Protocol Items: Recommendations for Interventional Trials (SPIRIT) diagram
for enrolment, allocation, follow-up and analysis. The
study will include approximately 230 trauma-affected
refugees.
The patients are randomised into four groups. All four
groups receive TAU (please see description below); one
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Fig. 1 Standard Protocol Items: Recommendations for Interventional Trials (SPIRIT) diagram for enrolment, allocation, follow-up and analysis

group receives solely TAU, serving as a control group; the
three remaining groups are active-treatment groups receiving add-on treatment with either mianserin, IRT or a
combination of both. The course of treatment is divided
into two phases: phase 1 (approximately 2 months) and
phase 2 (approximately 4–6 months).
For a description of treatment outcome, please see description below and Fig. 1: Schedule of enrolment, interventions and assessments.

Trial fidelity

Manuals are used in sessions with physicians, physiotherapists and psychologists to establish shared standard
procedures. The manuals have been developed by CTP

with specific focus on treatment of trauma-affected refugees and are available in Danish on the CTP website:
www.ctp-net.dk. All clinicians have been trained in the
use of their respective manuals.
In order to determine trial fidelity, patient attendance is
registered and after each consultation with a physician,
psychologist or physiotherapist, the topics addressed are registered, as well as the methods used during the consultation
and whether the patient has completed their exercises between sessions as planned. Whether topics of a social character dominated the session are also registered in order to
document obstacles for fidelity to the treatment manuals.
At the end of phase 1 and phase 2 the patients
have a blood sample taken to determine the plasma
level of mianserin, primarily to determine compliance.
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Patients who have a concentration of zero in the first
blood sample will not be excluded.
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 Allergy towards the active ingredients or excipients

in mianserin
 Lack of informed consent provision

Participants and study setting

Participants are recruited at CTP, a tertiary mental
health service outpatient clinic in the Capital Region of
Denmark where the trial is also based and data collected.
The majority of the trauma-affected refugees referred to
CTP are from Afghanistan, Ex-Yugoslavia, Iraq, Iran,
Lebanon and Syria. In previous studies, approximately
half of the participants had experienced torture and
comorbidity of depression was approximately 95% [4].
The majority of the patients speak very little Danish or
English. An interpreter is present during 60 and 70% of
the sessions. Some of the patients have no, or very little,
education and some are illiterate.
Inclusion criteria
 Adults (18 years or older)
 Refugees or persons who have been family reunified







with a refugee
PTSD pursuant to the International Classification of
Diseases, 10th edition (ICD-10) research criteria
Psychological trauma experienced outside Denmark
in the anamnesis. Trauma is imprisonment or
detention with torture (according to the UN
definition of torture) or acts of cruel, inhuman and
degrading treatment or punishment. Trauma can
also be organised violence, long-term political
persecution and harassment, or war and civil-war
experiences
Sleep disturbances/Pittsburgh Sleep Quality Index
(PSQI) > 8
Nightmares/HTQ score on nightmare item of ‘a
little’ or higher
Signed informed consent provided

Exclusion criteria
 Severe psychotic disorder (defined as patients with






an ICD-10 diagnosis F2x and F30.1-F31.9). Participants are excluded only if the psychotic-like experiences are assessed to be part of an independent
psychotic disorder and not part of a severe PTSD
and/or depression
Current alcohol or drug use disorder (F1x.24F1x.26)
Known neurodegenerative disorder (Alzheimer’s
disease, Parkinson’s disease, Lewy-body dementia)
In need of admission to a psychiatric hospital
Pregnant and breastfeeding women and women of
reproductive age who wish to conceive during the
project period

Pre-treatment assessment

All patients referred to CTP undergo a pre-treatment
assessment (the content of the assessment is not specific
for this trial). The pre-treatment assessment is planned
as two to three sessions of approximately 45 min with a
physician and consists of recording of the trauma history, the migration process, sociodemographic characteristics (education, job, marital status, family and housing),
somatic and psychiatric medical history, handedness,
somatic examination as well as a clinical assessment.
Standardised diagnostic tools, such as part of Schedules
for Clinical Assessment in Neuropsychiatry (SCAN) [38]
and the ICD research criteria, are applied in the interview. The informed consent is obtained from patients in
this pre-treatment assessment.
The intervention and the course of treatment

All four groups receive TAU (please see description
below). The groups receive the following treatment: (1)
TAU, (2) TAU and add-on treatment with mianserin administered in sessions with a physician, (3) TAU and, in
phase 2, add-on treatment with IRT integrated in
manual-based CBT in sessions with a psychologist, (4)
TAU and, in phase 1 and 2, add-on treatment with
mianserin administered in sessions with a physician, and
in phase 2 add-on treatment IRT integrated in manualbased CBT in sessions with a psychologist.
Phase 1 consists of weekly sessions of 45 min with a
physician (six sessions) and weekly sessions with a
physiotherapist (six sessions). Phase 2 consists of
monthly sessions with a physician (four sessions), weekly
sessions with a psychologist (16 sessions) and sessions
with a physiotherapist (two sessions).
Treatment as usual (TAU)

Treatment as usual (TAU) for trauma-affected refugees
at CTP is an interdisciplinary treatment approach covering a period of 6–8 months with medicine according to
standard at CTP (best clinical practice in the field),
physiotherapy, psychoeducation (including sleep hygiene
education and relaxation techniques) and manual-based
CBT.
Interpreters are present in sessions if needed and during conduction of ratings as required. The interpreters
are all affiliated with CTP and are experienced in interpreting questionnaires, psychotherapy and psychoeducation consultations.
Physician Pharmacological treatment follows an algorithm in the physician’s manual.

Sandahl et al. Trials (2017) 18:520

According to this manual, sertraline is first-choice
antidepressant, venlafaxine second-choice antidepressant
and imipramine third-choice antidepressant. In a previous study at CTP, the effect of sertraline and venlafaxine
on sleep disturbances were found to be equal [39, 40].
When steady state is reached, we aim to keep comedication constant, but any clinically necessary
changes are allowed.
Many patients who are referred to CTP already receive
psychopharmacological treatment. When possible, patients gradually phase out other psychopharmacological
treatments, and treatment according to algorithm is initiated. Co-medication is allowed and all changes, which
are clinically necessary, are allowed and will be controlled for in the analysis if necessary.
In addition to the pharmacological treatment, patients
receive psychoeducation in an individually adjusted
course, in which relevant topics are addressed, such as
knowledge of the disorders (PTSD, depression and anxiety), sleep (sleep hygiene education and relaxation techniques), pain, concentration and memory as well as
exercise and lifestyle.
Psychologist Previously, at CTP, different psychotherapy
manuals have been used, based on various combinations
of Trauma-Focussed CBT (TF-CBT), Acceptance and
Commitment Therapy (ACT), mindfulness, stress management (SM) and cognitive restructuring. On the basis
of the experience with these previous manuals, a new
manual has been prepared based on CBT, but adapted to
the target group. In the following, therapy given on the
basis of this updated manual will be referred to as
manual-based CBT.
A preliminary psychological assessment is carried out
prior to manual-based CBT by the psychologist in one
or two sessions in order to assess reflective functioning
and plan the individual course of therapy.
Physiotherapist The focus of the sessions is on the ability to relax by following instructions in relaxation techniques and the ability to create a mentally calm place.
The exercises include instructions in resting positions,
body scans, and other relaxation techniques combined
with breathing exercises. This is supported by exercises
in reducing existing pain. The sessions also include psychoeducation on sleeping habits concerning sleep and
daily routines.
Trial medication – mianserin Mianserin is initiated at
10 mg daily per os. The dose can be increased gradually
to a maximum dosage of 30 mg daily per os adjusted according to effect and side effects.
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At each session with the physician, the patients are
asked if they have taken their medication as prescribed,
and the dose of mianserin is registered.
Compliance is monitored by measuring the plasma
concentration.
Imagery Rehearsal Therapy (IRT) IRT is integrated in
six sessions of manual-based CBT.
The sessions consist of psychoeducation on disturbing
dreams, nightmares and sleep as well as exercises in cognitive restructuring and imagination, enabling the patient to transform the disturbing dream or nightmare
into a new and non-disturbing dream. All psychologists
have been trained in this specific method described in
detail in the IRT manual.
Outcome

Treatment outcome is evaluated using both selfadministered rating scales and observer ratings (please see
Fig. 2: Schedule of enrolment, interventions and assessments). All self-administered rating scales have been
translated into the relevant languages. The rating scales
applied have been validated in several languages as well as
cultural settings.
The primary outcome in this trial is sleep quality
measured on the Pittsburgh Sleep Quality Index
(PSQI) [41, 42]. Secondary outcome measures are
nightmares (the Disturbing Dreams and Nightmare
Severity Index (DDNSI) [43]), sleep length (actigraphy),
PTSD severity (Harvard Trauma Questionnaire (HTQ)
[44]), symptoms of depression and anxiety (Hopkins
Symptom Check List (HSCL-25) [45] and blinded
Hamilton depression and anxiety rating scales (HAM-A
and HAM-D) [46]), pain (Brief Pain Inventory short form
(BPI) [47, 48]), quality of life (WHO-5 [49]) and level of
functioning (Sheehan Disability Scale (SDS) [50], Global
Assessment of Functioning – Symptoms (GAF-S), and
Functioning (GAF-F) [51] and The World Health Organisation Disability Assessment Schedule (WHODAS 2.0)
[52] (please see Fig. 2: Schedule of enrolment, interventions and assessments).
Patients complete self-administered rating scales pretreatment (baseline), between phase 1 and 2, and post
treatment. Both psychologists and physicians take part
in regular training sessions to ensure high interrater reliability in relation to observer ratings.
Blinded HAM-A and HAM-D observer ratings take
place at baseline, post treatment and at 6 months’
follow-up post treatment. HAM-A and HAM-D ratings
are carried out by assessors blinded to intervention
group and pre or post treatment. The outcome assessors
carrying out HAM-A and HAM-D are trained medical
students, who participate in regular training sessions to
ensure high interrater reliability.
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STUDY PERIOD
Enrolment/allocation
TIMEPOINT

Post-allocation

t0

t1

t2

t3

(baseline)

2-3 months

8-12 months

6 months
post
treatment

recordings are supplemented by sleep logs where patients
register subjective sleep length, sleep quality and
nightmares.
Primary outcome measure

ENROLMENT:
Eligibility screen

X

Informed consent

X

Allocation

X

 The Pittsburgh Sleep Quality Index (PSQI) is an

internationally applied and thoroughly validated
self-administered rating scale assessing sleep quality
and the severity of sleep disturbances. PSQI consists
of 19 items and measures seven components of
sleep: sleep quality, sleep latency, sleep duration,
habitual sleep efficiency, sleep disturbances, use of
sleeping medications, and daytime dysfunction. The
component scores each has a range of 0–3 points
and they are added to yield one global PSQI score
(range of 0–21 points) which distinguishes good
sleep (PSQI total score ≤ 5) from poor sleep
(PSQI total score > 5) [41, 42].

INTERVENTIONS:
TAU
TAU + miansein
TAU + IRT
TAU +
mianserin + IRT
ASSESSMENTS:
Sociodemographic
characteristics,
somatic and
psychiatric medical
history

X

PSQI

X

DDNSI

X

X

X

X

HTQ

X

X

X

X

X

HSCL-25

X

X

X

X

WHO-5

X

X

X
X

SDS

X

X

BPI

X

X

RBDSQ

X

WHODAS

X

GAF-F

X

X

X

X

GAF-S

X

X

X

X

SCAN

X

Diagnostic
interview PTSD

X

Blinded HAM A + D

X

X

X

Actigraph

X

X

*Blood sample
mianserin
concentration
ASSESSMENTS by
psychologist:

 The Disturbing Dreams and Nightmare Severity

X

X

PEX-1

X

CMOTS

X

WHODAS 2.0
subscale on
cognition

X

Locus of Control

X

Level of Personality
Functioning Scale

X

Session Rating
Scale

X

Patient satisfaction
survey

Secondary outcome measurements
Self-administered rating scales

X







X

* Only intervention groups receiving mianserin.

Fig. 2 Schedule of enrolment, interventions and assessments



As a supplement to the subjective measures of sleep, all
patients are equipped with an actigraph to measure
objective sleep length for a period of 2 weeks at baseline
and for 2 weeks post treatment. The actigraphic

Index (DDNSI) is an internationally applied and
thoroughly validated self-administered rating scale
assessing frequency and severity of nightmares [43]
The Harvard Trauma Questionnaire (HTQ) is an
internationally applied and thoroughly validated
self-administered rating scale assessing the severity
of PTSD symptoms. The first 16 questions of the
HTQ, Part IV (symptoms part) are used covering all
PTSD criteria in accordance with ICD-10 as well
as DSM-IV [44]
The Hopkins Symptom Check List-25 (HSCL-25) is
an internationally applied and thoroughly validated
self-administered rating scale with 25 questions
assessing the severity of anxiety (10 questions) and
depression (15 questions) symptoms. This is a short
version of the Symptom Checklist-90 (SCL-90) [45]
The World Health Organisation-Five Well-being
Index (WHO-5) is a self-administered questionnaire
evaluating quality of life, consisting of five questions.
The questionnaire has been used to assess quality
of life in a number of psychiatric diagnostic groups
[53, 54]. In addition, the scale has been used to
assess overall treatment effects in the field of
psychiatry [49]
The Sheehan Disability Scale (SDS) is a
self-administered rating scale measuring functional
impairment with regard to family, work and social
network using three visual analogue scales from 0
to 10. Evaluation of the scale has shown that it is
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sensitive to treatment effects in psychiatric
patients [50, 55]
 The Brief Pain Inventory short form (BPI) is a
self-administered rating scale assessing severity of
pain, impact of pain on daily functioning, location of
pain, pain medications and amount of pain relief in
the past 24 h or the past week. The BPI has been
through psychometric and linguistic validation in
more than 20 languages [47, 48]

Page 8 of 13

between periods of being awake and periods of sleep.
The actigraph measurements can be used to
estimate total sleep duration, sleep duration in
daytime and daily routines [60, 61]
 The REM Sleep Behaviour Disorder Screening
Questionnaire (RBDSC) is a self-administered
questionnaire with 10 items, assessing sleep
behaviour using ‘yes’ or ‘no’ questions. It has been
developed to assess the most prominent clinical
features of REM Sleep Behaviour Disorder [62]

Observer ratings
Psychologist assessment
 Global Assessment of Functioning – Symptoms

(GAF-S) and Functioning (GAF-F) are numeric
observer rating scales used to assess the degree of
psychiatric symptoms and global functioning in
adults [51]
 The World Health Organisation Disability
Assessment Schedule (WHODAS 2.0) is an observer
rating scale used to measure health and disability
across cultures [52]
 The Hamilton anxiety and depression scales
(HAM-D and HAM-A) are observer rating
scales assessing depression and anxiety using
semi-structured interviews. The scales have been
used widely in psychiatric research including on
trauma-affected refugees [39, 53, 56–58]
 The CTP Predictor Index was developed in relation
to a previous trial at CTP to rate the psychosocial
resources of the patients [39, 59]. In this trial, the
index presented promising results as a predictor of
treatment outcome. The index was subsequently
adjusted according to the experiences in this
previous trial by dividing one predictor
(employment status) into three predictors
(employment status, daily activity and patientperceived economic situation). Furthermore, one
predictor (education) was removed. The rating
consists of 16 potential predictors: five rated by the
physician, five rated by the psychologist, and six
rated by the social worker. The predictors concern
the patients’ past, chronicity of mental health
problems, pain, treatment motivation, prerequisites
for engaging in psychotherapy as well as social and
economic situation. Each potential predictor is rated
according to pre-defined criteria. The physician,
psychologist and social worker complete the index
during their first session with the patient [39, 40]

 The Psychotherapy Preferences and Experiences Scale











(PEX1) is a self-administered rating scale measuring
preferences and experiences of psychotherapeutic
interventions. It consists of 25 questions [63]
The Client Motivation for Therapy Scale (CMOTS)
is used as a semi-structured interview assessing
motivation for therapy [64, 65]
The World Health Organisation Disability
Assessment Schedule (WHODAS 2.0) subscale on
cognition is an observer rating scale with six
questions used to assess concentration, memory,
problem solving, learning and communication [52]
Locus of Control (LOC) is used in an adapted scale
to assess the degree to which people believe that
they have control over their own lives [66]
The Level of Personality Functioning Scale (LPFS)
is an observer rating scale used to assess
personality-related functioning with reference
to the normal personality [15]
The Session Rating Scale (SRS V.3.0) is a
self-administered rating scale used to evaluate the
session [67]

Mental state assessment
 In each session with a physician, the patient’s

condition is assessed through a standardised clinical
examination covering 14 parameters such as mood,
suicidality and psychotic symptoms
Patient satisfaction survey

After the evaluation interview, the patient fills in a questionnaire on satisfaction with treatment. The questionnaire has 15 questions. Each item assesses to which
degree respondents were satisfied with different aspects
of the treatment program.

Sleep and dream variables
 An Actigraph is a watch-like device worn on the

wrist measuring movement and amount of light.
The actigraphic recording can be used to distinguish

Other variables measured to evaluate trial medication
adverse events

The patients are asked about adverse events (AEs) in
each session with a physician. Adverse events are
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registered. From the patient being randomised and until
the patient stops participation in the trial, Each serious
adverse event (SAE), serious adverse reaction (SAR) and
suspected unexpected serious adverse reaction (SUSAR)
is registered in accordance with definitions and current
legislation by the Danish Medicines Agency. Orifarm
summary of product characteristics is used for mianserin
as a reference document to assess whether an AE or adverse reaction is unexpected. Planned hospitalisation is
not considered a SAE. In addition, all discomfort in connection with psychotherapy is registered.
Randomisation

The actual randomisation procedure is carried out as
follows: the randomisation sequence was computer generated by the Department of Biostatistics at the University of Copenhagen with allocation sequence with block
size unknown to the investigator. This department is not
otherwise involved in the research project. The Department of Biostatistics at the University of Copenhagen
drew up a randomisation list. A person, who was neither
associated with the treatment nor the management of
the trial converted the randomisation list into sealed, sequentially numbered envelopes. The randomisation list
is kept at the Department of Biostatistics.
Two secretaries not involved in the daily work at CTP
manage the envelopes.
When a patient is found to be eligible for inclusion
and has signed informed consent, the physician contacts
the secretary mentioned above. The secretary opens the
envelope and informs the physician about the assigned
intervention group. The physician immediately notes the
assigned intervention group on the patient record. The
secretary notes the date of birth of the randomised
patient on a randomisation list in order to enable backtracking of the randomisation process. In the following
session, the physician informs the patient about the
assigned intervention.
The randomisation is stratified by gender.
Blinding

Blinding of patients and clinicians is not possible due to
the different nature of the treatment interventions.
However, blinded raters perform the HAM-A and
HAM-D ratings pre and post treatment.
Data assessment and data analysis will be performed
blinded.
Statistics
Power calculations and size of material

The primary outcome is PSQI. In previous trials, the Minimal Clinically Important Difference (MCID) on PSQI was
considered 2.5 scale points. This trial aims to detect a clinically important difference between TAU and add-on
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treatment and not merely a statistically significant difference and hence MCID was set to 2.5 scale points on the
PSQI and the within-groups standard deviation was set to
3 scale points [68]. With a power of 90% and alpha 0.05
we estimated a sample size for each group of 32 and a
total of 128. Based on the completion rate in previous trials at CTP, 75–80% of the patients were estimated to
complete the treatment [53, 59]. Due to the expected large
dropout, a formula (k = 1/(100% − dropout%)2) calculating
the enhanced number of patients needed in each group
was used. We increased the number of patients included
with a factor k = 1/(100% − 25%)2 = 1.78 × 128 and
consequently estimated a total sample size of 228 patients.
The trial will be stopped when approximately 230
patients have completed the trial.
Dropout analysis

Dropout analysis is based on the patients who attend the
pre-treatment assessment.
The patients will be compared with the patients who
were excluded at the pre-treatment assessment on a
number of dimensions in order to identify possible
systematic selection bias.
The patients included in the trial, but who eventually
drop out and do not complete the trial, will be analysed
using intention-to-treat analysis. In addition, completer
analyses will be carried out.
Data processing

The study population is expected to score very highly on
PSQI, which means that even a significant change will
not necessarily bring the score under cut-off values.
Hence, the primary endpoint PSQI should be analysed
as a quantitative variable. Most outcomes are suitable
for linear regression, factorial 2 × 2 analysis of variance
(ANOVA) analysis with and without relevant covariates
and Full Information Maximum Likelihood (FIML) analyses (to handle missing data).
In order to analyse changes over time, we will calculate differences between baseline and follow-up scores.
We will analyse potential predictors of outcome by linear regression and by logistic regression.
We plan a number of explorative subgroup analyses
including age, gender, average score on PSQI and HTQ
in an attempt to isolate predictors of positive outcome.
Actigraphy data will be analysed using standardised
software-implemented algorithms of sleep continuity parameters as well as calculation of more specific markers
of circadian stability.
Publications

Positive as well as inconclusive or negative results will
be published.
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Three publications are planned corresponding to the
three purposes of the study: (1) treatment effect on sleep
disturbances comparing mianserin, IRT and a combination of both, (2) the relation between enhanced sleep,
PTSD symptoms, physician-evaluated functioning and
patient-evaluated quality of life and (3) predictors of
treatment outcome.
If the results cannot be published in a journal, they
will be published at www.clinicaltrials.gov or
www.clinicaltrialsregister.eu.
Trial results will be communicated to patients via
letter.
The Vancouver rules for authorship will be followed.
There will be no use of professional writers.

Discussion
The presentation of the current study protocol ‘Treatment of sleep disturbances in trauma-affected refugees –
a randomised controlled trial’ is in accordance with the
Standard Protocol Items: Recommendations for Interventional Trials (SPIRIT) 2013 Statement for clinical
trial protocols; please see Additional file 1.
This trial will be the first randomised controlled trial
to examine sleep-enhancing treatment in traumaaffected refugees as well as the first trial to investigate
the effect of IRT and mianserin on sleep disturbances,
PTSD symptoms, functioning and quality of life in
trauma-affected refugees. No evidence-based treatment
of sleep disturbances in this population exists. Therefore,
this trial may optimise treatment recommendations for
sleep disturbances in trauma-affected refugees. Furthermore, the results will provide new information about the
association between sleep disturbances, PTSD symptoms, psychosocial functioning and quality of life in
trauma-affected refugees.
A limitation to the trial is that neither the patient
nor the clinicians are blinded to treatment groups.
Furthermore, the primary outcome measure, PSQI, is
a self-administered rating scale and this can be a
limitation due to over- or under-estimation of treatment effect.
The treatment outcome, covering both subjective and
objective measures, allows for high-quality analysis. The
risk of biased effect estimates is reduced by blinded outcome assessors for HAM-A and Ham-D and intentionto-treat analysis. Furthermore, the blinded 6-month
follow-up is a strength of the trial.

Trial status

Screening for patients for this trial began on 15 March
2016. The first patient was included on 12 May 2016. Inclusion is expected to continue until 31 December 2017.
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Summary
Sleep disturbances are frequently part of the symptomatology in refugees with post-traumatic
stress disorder (PTSD). It has been suggested that targeting sleep disturbances may enhance PTSD
treatment outcome. However, randomized studies on the effect of treatment focusing on sleep
disturbances in refugees with PTSD are lacking. The aim of this study was to examine add-on
treatment with Imagery Rehearsal Therapy (IRT) and/or mianserin against treatment as usual
(TAU) alone in a sample of trauma-affected refugees with PTSD at 8-12 months follow-up.
In a randomized controlled trial, 219 adult refugees diagnosed with PTSD and suffering from
sleep disturbances were randomized to four groups (1:1:1:1) receiving, respectively, TAU, TAU +
mianserin, TAU + IRT, and TAU + IRT + mianserin. The primary outcome was subjective sleep
quality (Pittsburgh Sleep Quality Index) and the secondary outcomes included PTSD and
depression symptoms, level of functioning and subjective well-being. The data were analyzed using
mixed models.
The only significant effect of IRT was on level of functioning (p=0.040, ES 0.44) while there
was no significant effect of mianserin on any of the measured outcomes. Low adherence to both
IRT (39%) and mianserin (20%) was observed.
Contrary to our hypothesis, we did not find IRT or mianserin to be superior to TAU. The low
adherence may potentially cause an underestimation of the effect of IRT and mianserin and
indicates a necessity to further analyze the complex factors that may impact the motivation and
ability of trauma-affected refugees to participate in and profit from available treatment options.

Keywords: PTSD, Sleep, Psychotherapy, Psychopharmacology, Treatment
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Introduction
In a previous study 99% of trauma-affected refugees diagnosed with post-traumatic stress
disorder (PTSD) reported being bothered to some degree by sleep disturbances and recurrent
nightmares and 53% reported to be extremely bothered by sleep disturbances1. Among other
trauma-affected populations, such as war veterans, around 70-90% report sleep disturbances and
recurrent nightmares2,3. Despite these high numbers most treatments for PTSD focus primarily on
daytime PTSD symptoms and do not focus directly on sleep disturbances. Studies have shown sleep
disturbances prior to, and in the time following, a traumatic event to be a risk factor for
development of PTSD4–6. This suggest that sleep disturbances are not merely a secondary symptom
to PTSD, but may play a role in the development and maintenance of PTSD. A bidirectional
relation between sleep disturbances and PTSD has been hypothesized, and targeting sleep
disturbances in treatment of PTSD has been suggested to accelerate recovery from PTSD2,7,8. The
high incidence of sleep disturbance associated with PTSD and the suggested bidirectional relation
accentuate the need for treatment interventions targeting sleep disturbances2,7. However,
randomized studies on the effects of treatment focusing on sleep disturbances are scarce in general
and lacking in trauma-affected refugees1,9.
Reviews and meta-analysis have found cognitive-behavioral therapy (CBT) for sleep
disturbances in PTSD to be an effective treatment of sleep disturbances, PTSD and depression3,7,9,10.
Imagery Rehearsal Therapy (IRT) is one such adapted CBT where the patient rehearses positive
images, and, guided by the therapist, writes and rehearses a new and non-disturbing script of a
nightmare. The American Academy of Sleep Medicine recommends IRT as first choice
psychotherapeutic treatment of PTSD-related nightmare disorders, and IRT is likewise
recommended as the preferred treatment in reviews and meta-analyses2,3,7,11,12. Based on the abovementioned recommendations and the absence of randomized controlled trials studying IRT in
trauma-affected refugees1,9, it was chosen to study IRT in the current trial.
There is an absence of suitable pharmacological treatment of sleep disturbances including
nightmares in PTSD1–3,7. In a recent meta-analysis Prazosin (a selective α-1-adrenergic receptor
antagonist) showed similar effect as IRT on nightmares, sleep quality and PTSD12. However,
prazosin is not available for treatment in Denmark. Often benzodiazepines and sedating
antipsychotics are chosen despite recommendations to limit the use of these drugs off-label because
of serious adverse-effects and unknown long-term effects2,13. As a safer alternative to antipsychotics
and benzodiazepines, sedating antidepressants may be chosen as off-label treatment of sleep
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disturbances2. Mianserin is one of several sedating antidepressants and has shown promising effect
in treatment of sleep disturbances in trauma-affected refugees14. Mianserin is a noradrenergic and
specific serotonergic antidepressant similar in receptor profile to the more frequently prescribed
antidepressant mirtazapine but with a shorter half-life. Mianserin acts as a histamine H1- antagonist
and alfa1- antagonist, whereby a sedating effect – and sleep enhancing effect - may be achieved15,16.
The current study is a response to a need for randomized controlled studies comparing
pharmacological and psychotherapeutic interventions in different combinations and sequences in
trauma-affected populations in genera2,3,7 – and in refugee populations in particular1,9. Studies of the
effect of sleep enhancing treatment on daily functioning and quality of life are scarce and needed to
shed light on the clinical implications of treatment focusing on sleep in PTSD8,13.
In the current study we hypothesized that add-on treatment with IRT and/or mianserin to
treatment as usual (TAU) will improve sleep quality, reduce severity of nightmares, symptoms of
PTSD and depression and furthermore improve quality of life and level of functioning compared to
TAU. Furthermore, we hypothesized that add-on treatment with IRT and mianserin to TAU will
improve the same parameters more than each add-on treatment alone.
The aim of this study was to estimate treatment effects of IRT and/or mianserin compared to
TAU in a pragmatic randomized controlled clinical trial in out-patient trauma-affected refugees
with PTSD.
Materials and Methods
Study design

The study was a randomized controlled superiority trial with an allocation ratio of 1:1:1:1 and
an allocation sequence with block size unknown to the investigator. The randomization was
stratified by gender.
The study was approved by The Ethics Committee of the Capital Region of Denmark (H15014503), the Danish Medicines Agency (EudraCT: 2015-004153-40) and the Danish Data
Protection Agency (2012-58-0004) and was registered at ClinicalTrials.gov ID (NCT02761161).
A study protocol has been published and can be consulted for an in-depth description of
methods17.
Participants

Participants were recruited and data collected at a tertiary mental health service outpatient
clinic in the Capital Region of Denmark – the Competence Centre for Transcultural Psychiatry
(CTP).
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Inclusion criteria:

•
•
•
•

•
•
•

Adults (18 years or older)
Refugees or persons who have been family reunified with a refugee
PTSD according to the International Classification of Diseases, 10th edition (ICD-10)
research criteria
Prior psychological trauma experienced outside Denmark. Trauma was defined as
imprisonment or detention with torture (according to the United Nations definition of
torture) or acts of cruel, inhuman and degrading treatment or punishment. Trauma could also
be organized violence, long-term political persecution and harassment, or war and civil war
experiences.
Sleep disturbances measured as a score > 8 on The Pittsburgh Sleep Quality Index
Nightmares measured as a score ≥ “a little” on the Harvard Trauma Questionnaire
nightmare item
Signed informed consent
Exclusion criteria

•

•
•
•
•
•
•

Severe psychotic disorder (defined as patients with an ICD-10 diagnosis F2x and F30.1F31.9). Participants were excluded only if the psychotic-like experiences were assessed to
be part of an independent psychotic disorder and not part of a severe PTSD and/or
depression
Current alcohol or drug use disorder (F1x.24-F1x.26)
Known neurodegenerative disorder (Alzheimer’s disease, Parkinson’s disease, Lewy-Body
dementia)
Need of admission to psychiatric hospital
Pregnant and breastfeeding women and women in the reproductive age who wished to
conceive during the project period.
Allergy towards active ingredients or excipients in mianserin
Lack of informed consent
Pre-treatment assessment

All patients referred to CTP were screened in a 2-3-hour pre-treatment assessment with a
physician. Sociodemographic factors were collected using a standardized interview form.
Standardized diagnostic tools, part of Schedules for Clinical Assessment in Neuropsychiatry
(SCAN)18, ICD-11 diagnostic interview for PTSD, and the ICD-10 research criteria, were applied in
the interview. Patients received oral and written information about the study. If a patient was
eligible to participate, the patient provided written informed consent for study participation at the
pre-treatment assessment.
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The intervention and treatment

The study design corresponded to a 2 (mianserin vs. non-mianserin) x2 (IRT vs. non-IRT)
factorial design with four groups receiving the following treatment: 1) Treatment as usual (TAU),
2) TAU and add-on treatment with mianserin, 3) TAU and add-on treatment with IRT, 4) TAU and
add-on treatment with both IRT and mianserin.
Treatment as usual

TAU was an interdisciplinary treatment approach, covering a period of 8-12 months, with
medicine according to standard at CTP (best clinical practice in the field), physiotherapy,
psychoeducation (including sleep hygiene education and relaxation techniques), and manual-based
CBT. The treatment was two-phased, phase one: 2-4 months treatment provided by physician and
physiotherapist, phase two: 4-8 months of combined treatment provided by both physician and
psychologist. For a detailed description of TAU, please see study protocol17. Experienced
interpreters were present in sessions, if needed, and during conduction of ratings, as required.
Trial psychotherapy: Imagery rehearsal therapy

IRT was integrated in six sessions of manual-based CBT in sessions administered by a
psychologist. The IRT treatment consisted of three methods 1) psychoeducation on disturbing
dreams, nightmares and sleep as well as exercises in cognitive restructuring and 2) imagery
education and positive imagery exercises, 3) imagery rescripting of the disturbing dream or
nightmare and rehearsal of a new and non-disturbing dream. The manual was developed to
accommodate for individual differences in the participants and allowed the therapist flexibility in
sequencing of methods. However, positive imagery exercises had to be performed prior to initiating
imagery rescripting. The number of sessions devoted to each method was flexible and accustomed
to the individual participant.
All psychologists were trained and supervised in this specific method, described in detail in
the IRT manual available at www.ctp-net.dk.
Trial medication: mianserin

Mianserin was prescribed and delivered to the participant by the treating physician and
initiated at 10 mg before bedtime. The dose could be increased gradually to a maximum dosage of
30 mg adjusted according to effect and side effects. At each session with the physician, the
participants were asked to report whether they had taken their medication as prescribed, and the
current dose of mianserin was registered. Adherence was monitored by measuring the plasma
concentration of mianserin after phase one and phase two (post-treatment).
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Measures

Treatment outcomes were evaluated pre-treatment (baseline), after phase one and phase two
(post-treatment) using both self-administered rating scales and observer ratings. See figure S1
(Please see study protocol for an in-depth description of ratings17). The rating scales applied were
translated into relevant languages.
The primary outcome was Pittsburgh Sleep Quality Index (PSQI) assessing sleep quality and
the severity of sleep disturbances. PSQI consists of 19 items and measures seven components of
sleep19,20.
Self-administered rating scales: frequency and severity of nightmares was measured with the
Disturbing Dreams and Nightmare Severity Index (DDNSI)21. Severity of PTSD symptoms was
measured with The Harvard Trauma Questionnaire (HTQ)22. Severity of anxiety (10 questions) and
depression (15 questions) was measured with Hopkins Symptom Check List (HSCL-25)23. Quality
of life was measured with WHO-524. Functional impairment was measured with Sheehan Disability
Scale (SDS)25.
Observer ratings: global functioning was assessed with Global Assessment of Functioning –
Symptoms (GAF-S) and Functioning (GAF-F)26 and the World Health Organization Disability
Assessment Schedule (WHODAS 2.0)27. Depression and anxiety was assessed with Hamilton
Depression and Anxiety scales (HAM-D and HAM-A)28. GAF and WHODAS were rated by the
responsible physician. HAM-A and HAM-D were carried out by trained medical students. The
physicians and medical students participated in regular training sessions to ensure high interrater
reliability.
The participants were asked about adverse events in each session with a physician and events
were registered in accordance with definitions and current legislation by the Danish Medicines
Agency29. In addition, all discomfort in connection with psychotherapy was registered.
Blinding

Blinding of participants and clinicians was not possible due to the different nature of the
treatment interventions. However, blinded assessors performed the HAM-D and HAM-A ratings
pre- and post-treatment.
Statistics
Power calculations and size of material

In previous studies, the Minimal Clinically Important Difference (MCID) on PSQI was
considered 2.5 scale points. This study aimed to detect a clinical important difference between TAU
and add-on treatment and not merely a statistically significant difference and hence MCID was set

113

to 2.5 scale points on the PSQI and the within-groups standard deviation was set to 3 scale points30.
With a power of 90% and alpha 0.05 we estimated a sample size for each group of 32 and a total of
128. Based on the completion rate in previous studies at CTP, 75-80% of the participants were
estimated to complete the treatment14,31. Due to the expected large dropout, a formula (k = 1/(100%dropout%)2) calculating the increased number of participants needed in each group was used. We
increased the number of participants included with a factor k=1/(100%-25%)2=1.78 x 128 and
consequently estimated a total required sample size of 228 participants.
Data analysis

Data was analyzed using STATA/SE 14.2 for windows. Chi-square test and one-way
ANOVA was used to analyze group difference in pre-treatment characteristics and descriptive data
on the content of the treatment.
The 2 (mianserin vs. non-mianserin) x2 (IRT vs. non-IRT) factorial design of the study makes
it possible to test the two-factor interaction between mianserin and IRT as well as the three-factor
interaction between mianserin, IRT and time. Mixed models analyzed the 2x2x2 combinations of
the two treatment factors and time (pre-treatment vs. post-treatment) in models including all twofactor and one three-factor interaction. The analyses showed no significant interactions between the
two treatment factors, and results will be presented for models including main effects of the two
treatment conditions and time as well as the interactions between each treatment factor and time.
These models estimate effects of IRT by comparing IRT treatment condition (group 3 and 4) to
non-IRT treatment condition (group 1 and 2), and effects of mianserin by comparing mianserin
treatment condition (group 2 and 4) to non-mianserin treatment condition (group 1 and 3). As no
pre-treatment group differences were expected, treatment effects are indicated by significant posttreatment treatment effects and treatment*time interactions.
Means for pre- and post-treatment ratings and the differences between pre-post treatment
ratings were estimated using Stata’s “margins” command. Stata’s “contrast” command was used to
test group differences in pre- and post-treatment mean scores and to test pre-post differences in
ratings and group differences in these differences, corresponding to the treatment by time
interactions. Effect size was calculated by dividing the mean difference between two treatment
conditions with the pooled pre-treatment standard deviation for the respective rating scale. Robust
standard errors were used for conducting the mixed model analyses. The main analyses were
performed on the intention-to-treat sample which for each outcome included all participants with
pre-treatment data.
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Per-protocol completers of IRT were defined as participants for whom IRT methods had been
used in a minimum of 4 sessions. Per-protocol completers of the pharmacological treatment with
mianserin were defined as participants who had a plasma level of mianserin above 0 post-treatment.
The mixed model analyses were repeated on a reduced per-protocol sample.
Results
In the period from March 2016 to April 2018, 1125 patients consecutively referred to
treatment at CTP were screened for the study and 240 patients were randomized. The most frequent
reasons for non-inclusion were not being eligible to treatment at CTP or not meeting inclusion
criteria, in particular that of refugee status. A total of 21 participants, equally distributed in the
intervention groups, were excluded from analysis due to withdrawal of informed consent, error in
eligibility assessment, or due to emergence of pregnancy or psychosis during the study. The
modified intention-to-treat sample hence consisted of 219 participants. No participants were recategorized but included as receiving planned treatment in the intention-to-treat analyses. See flow
of study illustrated in Figure 1.
Pre-treatment characteristics of participants

The participants were comparable regarding sociodemographic variables at baseline including
age, gender, trauma history, diagnosis or previous treatments, as illustrated in table 1.
The treatment

In the following, the actual content of treatment will be presented. A detailed description is
available in table S1. The mean treatment length was 11.28 months, with no significant difference
between groups (p=0.163).
IRT

A total of 110 participants were randomized to add-on treatment with IRT. There were 48
participants (44%) randomized to IRT, who did not receive IRT during the study due to early dropout in phase one, because of normalized sleep or because of ongoing social stress (for instance lack
of housing) or ongoing traumas (for instance family member imprisoned in Syria), participant in
crisis or suffering from severe depression or cognitive deficits.
A total of 43 participants (39%) participated in a minimum of 4 sessions of IRT and were
considered IRT completers. A total of 6 participants (5%) reported discomfort relating to treatment
with IRT.
No differences were found in pre-treatment characteristics, pre-treatment rating scores or
reasons for drop-out between IRT completers and non-completers.
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Mianserin

A total of 108 participants were randomized to mianserin add-on treatment. There were 7
participants (6%) randomized to mianserin who did not receive mianserin during the study due to
early drop-out, normalized sleep or not wanting to change current medicine to mianserin.
A total of 101 participants received mianserin during the study, with a mean dose of 13.49
(6.23). After phase one, 70 out of the 81 participants who were registered to receive mianserin had
levels of mianserin measured and a total of 37 participants (34%) randomized to treatment with
mianserin were adherent, i.e. had plasma level above 0.
At the end of the study (post-treatment), 46 participants out of the 51 participants who were
registered to receive mianserin had levels of mianserin measured. Based on blood samples a total of
22 participants (20 %) randomized to mianserin were adherent to mianserin.
A total of 62 participants (57%) reported adverse events or reactions in response to mianserin.
The most frequent reported adverse reaction to mianserin was daytime fatigue reported by 34
participants (31%). A detailed report of adverse events and reactions in response to mianserin is
available in table S3: Adverse events and reactions in response to mianserin.
No differences were found in pre-treatment characteristics, pre-treatment rating scores or
reasons for drop-out between adherent and non-adherent participants.
Due to a mistake made by the responsible physicians, 4 participants not randomized to
mianserin received mianserin during the study.
Adverse events

The number of SAEs did not differ between the four groups. No SAEs led to discontinuation.
No SARs or SUSARs were reported.
Outcomes

The mixed model analyses on the ITT-sample are illustrated in table 2, which shows
estimated means and differences in means between the add-on treatment condition and the no addon treatment condition and between the pre- and post-treatment difference scores. The p-values for
differences in change over time between the add-on treatment condition and the no add-on
condition correspond to the interaction of each treatment with time, and if significant these
differences may be interpreted to reflect significant effects of one of the two treatments. Because of
the randomization and lack of pre-treatment differences, significant post-treatment differences
between the add-on treatment and the no add-on treatment conditions may also reflect treatment
effects. Table S2 presents mixed model estimates of means and differences in means between the
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four interventions groups. The p-values are presented for differences in changes over time between
the four intervention groups.
Using the mixed model, the change over time measured as the difference between pre- and
post-treatment PSQI scores between treatment conditions was not statistically significant for IRT
vs. non-IRT (p=0.561) or for mianserin vs. non-mianserin (p=0.064). Thus, neither the IRT
treatment condition nor the mianserin treatment condition affected the subjective sleep quality of
the participants compared to non-IRT treatment condition or non-mianserin treatment condition.
The marginal significant difference for mianserin treatment condition reflected larger decrease in
PSQI scores for the non-mianserin condition. Correspondingly, the post-treatment difference
between mianserin treatment condition and non-mianserin treatment condition was significant at the
5 percent level.
Although there were no significant differences between the treatment conditions, we found a
statistically significant decrease in PSQI scores for all four treatment conditions between the preand post-treatment ratings. However, the changes between pre- and post-treatment ratings did not
reach the Minimal Clinically Important Difference (MCID) of 2.5 scale points on PSQI.
On the secondary outcome measures, the only significant pre- to post-treatment difference
between treatment conditions was between IRT and non-IRT on SDS scores (p= 0.040). For the
remaining secondary outcome measures there were no significant pre- to post-treatment differences
between treatment conditions. Several secondary outcome measures (HTQ, HSCL-25, WHO-5,
GAF-F and GAF-S) showed significant improvement in rating scores over time for the IRT
treatment condition and for the non-mianserin treatment condition, while the mianserin treatment
condition and non-IRT treatment condition only showed significant improvement on a limited
number of secondary outcome measures (WHO-5, GAF-S).
The results of the per-protocol completer analyses were consistent with the Intention-to-treat
analyses and showed no statistically significant difference between treatment conditions on the
primary or secondary outcome measures.
Discussion
This randomized controlled trial is the first large scale trial to study the effectiveness of addon psychotherapeutic and psychopharmacological treatment of sleep disturbances in traumaaffected refugees. Contrary to our hypothesis, we did not find add-on treatment with IRT or
mianserin to TAU to be superior to TAU alone on the primary or secondary outcome measures
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except for level of functioning, where add-on treatment with IRT showed to be superior. Adherence
rates were low for both IRT and mianserin.
We found no interaction between IRT and mianserin. The effectiveness of IRT and mianserin
will be discussed separately below, as will the limitations and strengths of the study and its clinical
implications.
Imagery Rehearsal Therapy

Add-on treatment with IRT had no significant effect on sleep quality (p= 0.561), severity of
nightmares, symptoms of PTSD and depression, or quality of life compared to non-IRT treatment
condition. Add-on treatment with IRT had a significant effect on level of functioning measured on
SDS compared to non-IRT treatment condition (p= 0.040). The IRT treatment condition had a
statistically non-significant numerical advantage over non-IRT treatment condition for most
outcomes (PSQI, HTQ, HSCL-25, WHO-5, DDNSI, HAM-A, HAM-D, GAF-F, GAF-S). When
looking at participants completing IRT per protocol the results were similar.
Several previous studies have reported large effect sizes for IRT. However, these studies
compared IRT to a waiting list control condition11,12, while the current study compared add-on IRT
with an active control condition. The results of the current study are in line with two previous
studies comparing IRT with an active psychotherapy control condition reporting a non-significant
change of sleep quality, nightmare frequency and PTSD symptoms32,33. The failure of the IRT
treatment condition to reach superiority over the non-IRT treatment condition in this study may thus
partly be attributable to an effect of TAU, where elements of sleep enhancing treatment are part of
treatment with the physician, psychologist and physiotherapist.
A total of 44 percent of participants randomized to IRT did not receive IRT during the study
and 39 percent of participants completed IRT, defined as a minimum of 4 sessions of IRT. Several
factors may impact the participants’ ability to participate in and profit from IRT. We found a high
baseline score for PSQI (16.25 SD 2.99), a high HTQ score and a high HSCL /HAMD score
reflecting severity of both sleep disturbances, symptoms of PTSD and depression. Furthermore, 56
percent of participants had been suffering from symptoms of PTSD for more than 10 years
reflecting chronicity of symptoms. Chronicity and severity of PTSD and comorbidity of other
disorders have been argued to limit treatment responsiveness of IRT33 and chronicity of PTSD has
been found to be a negative predictor for treatment outcome in a previous study on treatment of
PTSD in trauma-affected refugees34.
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Post-migration stressors such as difficult living conditions, unsecure visa status or ongoing
trauma may be barriers to participate in or profit from psychotherapy35, and post-migration stressors
may have impacted the ability to participant in and respond to IRT.
Patients for whom sleep disturbances cause distress and dysfunction may potentially be more
motivated to participate in treatment focusing on sleep-related PTSD symptoms than patients for
whom sleep disturbances are experienced less prominently36. Furthermore, it has been reported that
other factors associated with the multifaceted concept of motivation, for instance illness beliefs may
impact psychotherapy outcome37.
Chronicity and severity of symptoms, post-migration stressors and aspects related to
motivation for treatment may be factors behind the observed high non-initiation rate and low
completer rate, all possibly contributing to the modest effect of IRT in this study.
Mianserin

Add-on treatment with mianserin had no significant effect on sleep quality (p= 0.064),
severity of nightmares, symptoms of PTSD and depression, or quality of life and level of
functioning compared to non-mianserin. The non-mianserin treatment condition had a statistically
non-significant numerical advantage over the mianserin treatment condition for most outcomes
(PSQI, HTQ, HSCL-25, WHO-5, SDS, DDNSI, HAM-A, HAM-D, GAF-F, GAF-S, WHODAS).
The marginal significant difference on PSQI between mianserin treatment condition and nonmianserin treatment condition reflected a larger decrease in PSQI scores for the non-mianserin
treatment condition. However, the difference was no longer marginally significant when removing
the PSQI domain addressing treatment of sleep disturbances with medication, and the nonmianserin treatment condition was no longer superior. When looking at participants completing
mianserin per protocol the results were similar.
These findings are contrary to those of a previous study which indicated that mirtazapine,
which is similar to mianserin in receptor profile, plus sertraline showed a non-significant, although
numerical advantage over sertraline plus placebo on sleep disturbances and PTSD symptoms (effect
size -0.46)38.
A total of only 22 participants (20%) were adherent to treatment with mianserin at the end of
the study. The main explanation for the low adherence is most likely found in an unfavorable ratio
between perceived improvement of sleep and experienced side effects. Contrary to our expectations,
a total of 62 participants (57%) randomized to mianserin reported adverse reactions, and adverse
reactions were reported to have negatively influenced their adherence to the trial medication. While
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some barriers to adherence were eliminated in the study, factors related to motivation for
pharmacotherapy39, differences between participants and physicians regarding explanatory models
and understanding of mental disorders and psychopharmacological treatment may have contributed
to the low adherence rate40.
Strengths and limitations

The main strengths of this study are the randomized design with an active control condition,
the large sample size, as well as the pragmatic design and analysis of intention-to-treat sample
which prevent an overestimation of treatment response, which might be found if samples were
selected and analyses performed merely on a completer basis and compared to a non-active control
condition.
The pragmatic design contains some methodological challenges. Due to the pragmatic design
and the full integration of the study in a clinical setting the study design was not placebo-controlled
and neither patients nor clinicians were blinded for treatment intervention due to the noncomparable content of the two add-on interventions. The broad inclusion of participants reporting
any level of sleep disturbances and nightmares may have included patients for whom sleep
disturbances were just one of several symptoms and perhaps not the most prominent and of minor
important for the participant. This may have contributed to the low adherence rates.
The treatment non-initiation rate for the IRT treatment condition was high (44%) and the
treatment completer rate for the IRT treatment condition was low (39%) and factors related to
treatment non-initiation and treatment completion may have contributed to the non-significant
effect of IRT.
A total of only 22 participants (20%) were adherent to treatment with mianserin at the end of
the study and factors related to adherence may have contributed to the non-significant effect of
mianserin.
Despite the large original sample size of the study, the final relatively small completer sample
for both IRT and mianserin may potentially cause an underestimation of the effect of the two
treatment conditions.
Research implications

The low level of adherence to IRT and mianserin indicates a need for further analysis of the
complex factors that impact the motivation and ability of trauma-affected refugees to participate in
and benefit from psychotherapy and psychopharmacological treatment and are crucial for
development of effective treatment interventions. Possible predictors of treatment initiation,

120

treatment drop-out and treatment outcome regarding IRT and mianserin need further examination,
as does the timing of sleep enhancing treatment in PTSD treatment interventions. We propose
further research regarding patient-centered care and flexible modular approach to treatment41, which
can be guided by thorough and continuous assessments of symptoms which the patient experiences
as relevant, and which will allow several different and differently sequenced validated interventions
in the course of a given patient’s treatment.
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Table 1: Pre-treatment characteristics
Pre-treatment characteristics

All (N= 219)

1: TAU
(N= 55)

2: TAU +
mianserin
(N= 54)

3: TAU +
IRT
(N=56)

4: TAU +
IRT +
mianserin
(N=54)

41.9 (10.1)
12.8 (9.7)

45.8 (10.9)
14.6 (9.8)

43.5 (10.2)
11.8 (9.3)

Mean (SD)
Age (219)*
Years since arrival in Denmark
(n= 211) *

44.4 (10.4)
13.3 (9.6)

46.3 (10.2)
14 (9.3)
N (%)

Male gender
Female gender
Country of origin (n=207)*
Afghanistan (n=26)
Iran (n=19)
Iraq (n=54)
Lebanon (n=15)
Syria (n=58)
Other (n=35)
Refugee camp before arrival in
DK (n=166)*
Danish Asylum Centre (n=142)*
Trauma history
War (n=210)*
Torture (n=189)*
Imprisonment (n= 195)*
Soldier (n=189)*
Sexual violence (n= 147))*
Violence from relatives
(n=164)*
Cranial trauma (n=166)*
> 10 years since trauma (n=172)*
Psychosocial status
Needing translator during
medical doctor sessions (n=
189)*
Affiliation to the labour market /
studying (n=183)*
Income from labour (n=196)*
Living alone all the time
(n=198)*
Having children of < 18 years of
age (n= 160)*
Education > 10 years from home
country (n=165)*
Work experience in Denmark
(n=197)*
Diagnoses (ICD-10) additional to
PTSD
Depression (n=219)

110 (51)
109 (49)

29 (53)
26 (47)

27 (49)
27 (50)

28 (50)
28 (50)

26 (48)
28 (52)

26 (13)
19 (9)
54 (26)
15 (7)
58 (28)
35 (17)
42 (25)

8 (16)
7 (14)
14 (28)
2 (4)
14 (28)
5 (10)
7 (18)

5 (10)
4 (8)
15 (29)
6 (12)
16 (31)
5 (10)
10 (24)

5 (9)
4 (7)
17 (31)
5 (9)
10 (19)
13 (24)
17 (40)

8 (15)
4 (8)
8 (15)
2 (4)
18 (35)
12 (23)
8 (19)

97 (68)

24 (62)

23 (72)

23 (62)

27 (79)

205 (98)
68 (36)
83 (42)
47 (25)
23 (16)
60 (37)

53 (98)
16 (36)
19 (41)
11 (23)
5 (14)
10 (24)

52 (100)
13 (27)
18 (36)
12 (26)
7 (18)
20 (48)

50 (98)
19 (37)
21 (40)
15 (31)
5 (13)
14 (33)

50 (94)
20 (43)
25 (52)
9 (20)
6 (19)
16 (42)

62 (37)
126 (73)

12 (29)
32 (76)

14 (33)
28 (65)

18 (41)
37 (77)

18 (46)
29 (74)

119 (63)

30 (61)

32 (68)

28 (57)

29 (66)

67 (36)

19 (42)

20 (43)

14 (29)

13 (31)

13 (7)
28 (14)

1 (2)
8 (16)

7 (14)
11 (21)

2 (4)
2 (4)

3 (6)
7 (15)

130 (80)

30 (77)

34 (89)

35 (81)

31 (78)

86 (52)

23 (58)

16 (36)

25 (57)

22 (59)

96 (48)

23 (47)

23 (4)

26 (51)

24 (50)

157 (72)

40 (73)

39 (72)

39 (70)

39 (72)
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Enduring personality change
after catastrophic experience
(F.62.0) (n=64)*
Other psychiatric disorder
(n=62) *
Psychiatric symptoms since ≥ 10
years (n= 179)*
Functional impairment since ≥ 10
years (n= 175)*
Previous treatment
Previously psychotherapy
(n=204)*
Previously
psychopharmacological
treatment (n=202)*
Previously admitted to
psychiatric hospital (n=190)*
Concurrent
psychopharmacological treatment
at baseline
Any psychopharmacological
treatment at baseline (219)
Antidepressants (219)
Antipsychotics (219)
Benzodiazepines or
nonbenzodiazepine hypnotics
(219)
Other (194)

9 (14)

3 (16)

4 (21)

1 (6)

1 (9)

6 (10)

1 (6)

1 (7)

2 (11)

2 (15)

100 (56)

29 (63)

23 (50)

24 (52)

24 (59)

24 (14)

8 (18)

10 (21)

4 (10)

2 (5)

94 (46)

26 (50)

23 (43)

26 (52)

19 (39)

138 (68)

33 (65)

35 (67)

34 (68)

36 (73)

23 (12)

6 (13)

5 (10)

6 (13)

6 (13)

96 (44)

26 (47)

20 (37)

31 (55)

19 (35)

76 (35)
23 (11)
16 (7)

15 (27)
9 (16)
6 (11)

15 (28)
2 (4)
3 (6)

29 (52)
5 (9)
4 (7)

17 (31)
7 (13)
3 (6)

8 (4)

4 (8)

1 (2)

1 (2)

2 (4)

SD Standard Deviation
TAU Treatment as usual
IRT Imagery Rehearsal Therapy
*Data not available for all randomized participants
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Table 2: Mixed model analyses intention-to-treat sample
Rating

Treatment
condition

PSQI

IRT
Non-IRT
Difference
Difference, pvalue
Mianserin
Non-mianserin
Difference
Difference, pvalue
IRT
Non-IRT
Difference
Difference, pvalue
Mianserin
Non-mianserin
Difference
Difference, pvalue
IRT
Non-IRT
Difference
Difference, pvalue
Mianserin
Non-mianserin
Difference
Difference, pvalue
IRT
Non-IRT
Difference
Difference, pvalue
Mianserin
Non-mianserin
Difference
Difference, pvalue
IRT
Non-IRT
Difference
Difference, pvalue

HTQ

HSCL-25

WHO-5

DDNSI

Mean pretreatment
score (SE)
16.50 (0.29)
16.01 (0.28)
0.49 (0.40)
0.220

Mean posttreatment score
(SE)
14.52 (0.49)
14.41 (0.46)
0.11 (0.66)
0.873

Difference
(SE)

P-value

-2.00 (0.49)
-1.60 (0.46)
-0.39 (0.67)
0.561

0.000**
0.001**

16.43 (0.29)
16.10 (0.28)
0.32 (0.40)
0.422

15.25 (0.45)
13.66 (0.51)
1.58 (0.67)
0.019*

-1.17 (0.40)
-2.43 (0.55)
1.26 (0.68)
0.064

0.003*
0.000**

3.12 (0.04)
3.11 (0.04)
0.01 (0.06)
0.865

2.87 (0.07)
3.00 (0.06)
-0.13 (0.09)
0.181

-0.24 (0.07)
-0.11 (0.06)
-0.14 (0.09)
0.137

0.000**
0.086

3.13 (0.04)
3.10 (0.04)
0.03 (0.06)
0.615

3.02 (0.06)
2.85 (0.07)
0.17 (0.10)
0.080

-0.11 (0.06)
-0.24 (0.07)
0.14 (0.09)
0.135

0.090
0.000*

3.02 (0.04)
2.95 (0.05)
0.07 (0.07)
0.297

2.77 (0.08)
2.86 (0.07)
-0.10 (0.10)
0.360

-0.25 (0.07)
-0.09 (0.07)
-0.17 (0.10)
0.091

0.000**
0.205

3.00 (0.05)
2.98 (0.05)
0.02 (0.07)
0.765

2.89 (0.07)
2.73 (0.08)
0.16 (0.11)
0.135

-0.10 (0.06)
-0.24 (0.08)
0.14 (0.10)
0.165

0.090
0.002**

16.09 (1.48)
18.58 (1.61)
-2.49 (2.18)
0.253

26.68 (2.69)
23.46 (2.37)
3.22 (3.58)
0.369

10.59 (2.44)
4.87 (2.47)
5.71 (3.46)
0.099

0.000**
0.048*

17.22 (1.62)
17.34 (1.45)
-0.12 (2.18)
0.956

25.29 (2.52)
24.98 (2.60)
0.31 (3.64)
0.932

7.95 (2.29)
7.51 (2.63)
0.43 (3.50)
0.902

0.001**
0.004*

17.13 (0.70)
16.14 (0.74)
0.99 (1.02)
0.329

16.30 (0.76)
16.76 (0.83)
-0.46 (1.12)
0.682

-0.83 (0.90)
0.63 (0.99)
-1.45 (1.33)
0.276

0.358
0.526
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Effect
size

0.13

0.42

0.33

0.33

0.36

0.28

0.36

0.03

0.21

SDS

HAM-D

HAM-A

GAF-F

GAF-S

Mianserin
Non-mianserin
Difference
Difference, pvalue
IRT
Non-IRT
Difference
Difference, pvalue
Mianserin
Non-mianserin
Difference
Difference, pvalue
IRT
Non-IRT
Difference
Difference, pvalue
Mianserin
Non-mianserin
Difference
Difference, pvalue
IRT
Non-IRT
Difference
Difference, pvalue
Mianserin
Non-mianserin
Difference
Difference, pvalue
IRT
Non-IRT
Difference
Difference, pvalue
Mianserin
Non-mianserin
Difference
Difference, pvalue
IRT
Non-IRT
Difference

16.22 (0.69)
17.08 (0.74)
-0.85 (1.01)
0.398

16.66 (0.73)
16.39 (0.85)
0.27 (1.12)
0.811

0.46 (0.97)
-0.66 (0.91)
1.13 (1.33)
0.397

0.634
0.469

22.87 (0.56)
21.04 (0.63)
-1.83 (0.84)
0.030*

20.95 (0.91)
21.79 (0.74)
-0.84 (1.18)
0.475

-1.93 (0.97)
0.74 (0.85)
-2.67 (1.30)
0.040*

0.046*
0.385

22.53 (0.61)
21.43 (0.58)
1.10 (0.84)
0.191

22.06 (0.83)
20.56 (0.86)
1.50 (1.21)
0.215

-0.40 (0.95)
-0.79 (0.88)
0.39 (1.31)
0.765

0.676
0.369

21.77 (0.55)
22.42 (0.55)
-0.65 (0.77)
0.401

21.06 (0.85)
22.47 (0.93)
-1.40 (1.26)
0.267

-0.71 (0.79)
0.04 (0.97)
-0.75 (1.25)
0.547

0.369
0.966

22.53 (0.59)
21.65 (0.51)
0.88 (0.77)
0.255

22.88 (0.85)
20.61 (0.93)
2.27 (1.26)
0.072

0.36 (0.83)
-1.03 (0.94)
1.39 (1.25)
0.264

0.663
0.272

26.35 (0.71)
26.06 (0.75)
0.29 (1.03)
0.781

26.59 (0.96)
26.62 (1.10)
-0.04 (1.46)
0.981

0.23 (0.93)
0.55 (1.18)
-0.32 (1.50)
0.830

0.801
0.640

26.62 (0.75)
25.79 (0.70)
0.84 (1.03)
0.417

27.81 (0.91)
25.38 (1.13)
2.43 (1.46)
0.095

1.19 (0.88)
-0.40 (1.22)
1.59 (1.50)
0.286

0.176
0.740

51.59 (0.80)
51.60 (0.74)
-0.01 (1.09)
0.994

55.37 (1.32)
53.66 (1.19)
1.71 (1.78)
0.338

3.79 (1.28)
2.07 (1.18)
1.72 (1.74)
0.326

0.003*
0.080

51.87 (0.76)
51.31 (0.78)
0.57 (1.08)
0.603

54.09 (1.29)
54.98 (1.23)
-0.89 (1.79)
0.619

2.20 (1.19)
3.66 (1.28)
-1.45 (1.75)
0.407

0.065
0.004*

50.58 (0.57)
51.43 (0.51)
-0.85 (0.77)

54.84 (1.15)
53.38 (1.07)
1.46 (1.57)

4.27 (1.13)
1.96 (1.06)
2.31 (1.54)

0.000**
0.065
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0.16

0.44

0.06

0.14

0.25

0.04

0.22

0.19

0.18

0.41

WHODAS

Difference, pvalue
Mianserin
Non-mianserin
Difference
Difference, pvalue
IRT

0.270

0.352

0.134

50.88 (0.52)
51.11 (0.57)
-0.24 (0.77)
0.749

53.93 (1.09)
54.33 (1.14)
-0.41 (1.59)
0.798

3.03 (1.01)
3.19 (1.19)
-0.16 (1.56)
0.918

0.003*
0.007*

25.68 (0.86)

25.18 (1.59)

-0.50 (1.47)

0.731

Non-IRT

26.17 (0.82)

24.21 (1.63)

-1.97 (1.81)

0.276

Difference

-0.50 (1.19)

0.96 (2.28)

1.46 (2.32)

Difference, pvalue
Mianserin

0.676

0.672

0.529

25.41 (0.85)

24.74 (1.55)

-0.70 (1.53)

0.648

Non-mianserin

26.43 (0.83)

24.69 (1.66)

-1.77 (1.75)

0.311

Difference

-1.02 (1.19)

0.05 (2.29)

1.07 (2.31)

Difference, pvalue

0.390

0.982

0.642

0.03

0.18

0.13

SE Standard Error
* p<= 0.05
** p<=0.001
PSQI: 1-21 (1 best score), HTQ 1-4: (1 best score), HSCL-25: 1-4 (1 best score), WHO-5: 0–100 (100 best score),
DDNSI: 1-37 (1 best score), SDS: 0-10 (0 best score), HAM-D: 0-52 (0 best score), HAM-A 0-56 (0 best score), GAFF = 0-100 (100 best score), WHODAS 1-48 (0 best score).
IRT Imagery Rehearsal Therapy
PSQI Pittsburgh Sleep Quality Index, HTQ Harvard Trauma Questionnaire, HSCL-25 Hopkins Symptom Checklist-25,
WHO-5 Well Being Index, DDNSI Disturbing Dreams and Nightmare Severity Index, SDS Sheehan Disability Scale,
HAM-D/-A Hamilton Depression and Anxiety scales GAF-F/-S Global assessment of Functioning (function/symptoms),
WHODAS The World Health Organization Disability Assessment Schedule
The table presents mixed model estimates of means, SE, p-values and effect size. The p-values are presented for
differences in pre-treatment and post-treatment scores and changes over time between the add-on treatment condition
and the no add-on condition corresponding to the interaction of each treatment with time.
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Figure S1: Schedule of assessments
TIMEPOINT
ASSESSMENTS:
Sociodemographic
characteristics, somatic and
psychiatric medical history
PSQI
DDNSI
HTQ
HSCL-25
WHO-5
SDS

Pre-treatment
(baseline)

After phase one (2-3
months)

Post-treatment (after
phase two (8-12
months)

X
X
X
X
X
X
X

X
X

X
X
X
X
X
X

WHODAS
X
X
GAF-F
X
X
X
GAF-S
X
X
X
SCAN
X
Diagnostic interview PTSD
X
Blinded HAM A + D
X
X
*Blood sample mianserin
X
X
concentration
* Only intervention groups receiving mianserin
PSQI Pittsburgh Sleep Quality Index, HTQ Harvard Trauma Questionnaire, HSCL-25 Hopkins Symptom Checklist-25,
WHO-5 WHO-5 Well Being Index, DDNSI Disturbing Dreams and Nightmare Severity Index, SDS Sheehan Disability
Scale, HAM-D/-A Hamilton Depression and Anxiety scales GAF-F/-S Global assessment of Functioning
(function/symptoms), WHODAS The World Health Organization Disability Assessment Schedule, SCAN Schedules for
Clinical Assessment in Neuropsychiatry
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Table S1: Description of treatment
Description of
treatment

Treatment length
No of sessions with
doctor
No of sessions with
psychologist
No of sessions with
physiotherapist
No of sessions with
social worker
IRT
No of patients used IRT
methods at some point
during trial
No of patients used IRT
method 1
No of patients used IRT
method 2
No of patients used IRT
method 3
No of participants >= 4
sessions

All (N=
219)

11.28
(5.07)
9.10
(3.25)
12.12
(6.80)
5.44
(2.09)
1.73
(1.21)

1: TAU
(N= 55)

2: TAU +
mianserin
(N= 54)

3: TAU +
IRT
(N=56)

4: TAU +
IRT +
mianserin
(N=54)

IRT
treatment
condition
(3+4)
(N=110)

Mianserin
treatment
condition
(2+4)
(N=108)

11.52
(4.52)
9.28
(3.55)
12.06
(6.86)
5.20
(2.22)
1.89
(1.46)

Mean (SD)
10.96
(5.14)
8.95
(3.48)
12.04
(7.19)
5.23
(2.25)
1.80
(1.13)

10.28
(5.55)
8.24
(2.97)
10.87
(6.76)
5.47
(2.18)
1.47
(1.10)

12.40
(4.92)
9.96
(2.77)
13.56
(6.27)
5.87
(1.65)
1.76
(1.08)

11.67
(5.09)
9.45
(3.18)
12.78
(6.77)
5.55
(1.99)
1.78
(1.10)

11.96
(4.72)
9.62
(3.19)
12.81
(6.58)
5.54
(1.97)
1.82
(1.29)

-

-

N (%)
29 (52)

33 (61)

62 (56)

-

-

-

28 (50)

33 (61)

61 (55)

-

-

-

22 (39)

27 (50)

49 (45)

-

-

-

13 (23)

15 (28)

28 (25)

-

20 (36)

23 (43)

43 (39)

-

3.19
(4.57)
6.17
(4.70)

3.61
(4.24)
5.91
(3.96)

3.4 (4.40)

-

6.03
(4.29)

-

3.82
(5.64)
7.38
(5.95)

4.48
(5.35)
7.33
(5.08)

4.15
(5.49)
7.35
(5.46)

-

Mean (SD)
Mean number of session
where IRT used
Mean number of session
where IRT used for
patients who participated
in IRT
Mean number of IRT
methods used
Mean number of IRT
methods used for
patients who participated
in IRT
Mianserin
No of patients receiving
mianserin at some point
during trial as registered
by physician
No of patients receiving
mianserin at end of trial
as registered by
physician

-

-

-

-

-

-

3 (5)

50 (93)

N (%)
1 (2)

51 (94)

-

101 (94)

7 (13)

21 (38)

4 (7)

30 (56)

-

49 (45)

Mean (SD)
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-

Mean dose of mianserin
for patients receiving
mianserin
Mean Mianserin dose at
end of trial
Mianserin adherence
blood sample 1 (n=70)*
Adherent of blood
sample (n=70)
Non-adherent of blood
sample (n=70)
Adherent of total
randomised (n=108)
Non- adherent of total
randomised (n=108)
Mianserin adherence
blood sample 2 (n=46)*
Adherent of blood
sample (n=46)
Non- adherent of blood
sample (n=46)
Adherent of total
randomised (n=108)
Non- adherent of total
randomised (n=108)
Psychopharmacological
treatment at end of
trial
Antidepressant
(excluding mianserin)
Antipsychotics
Benzodiazepine or
benzodiazepine like
Other
Diagnoses (ICD-10) at
end of treatment
No diagnosis
PTSD
Depression
Enduring personality
change after catastrophic
experience (F.62.0)
Other psychiatric
disorder
Adverse reactions
Adverse events or
reactions relating to
mianserin
Discomfort relating to
mianserin
Discomfort relating to
IRT

17.11
(19.93)

13.23
(5.94)

10

13.74
(6.56)

-

13.49
(6.23)

16 (8.94)

12 (4.41)

11.25
(2.5)
N (%)

14.22
(8.43)

-

13.32
(7.10)

1

14 (39)

-

23 (72)

-

37 (53)

-

22 (62)

1

9 (72)

-

31 (44)

-

14 (26)

-

23 (43)

-

37 (34)

-

40 (74)

-

31 (57)

-

71 (66)

-

9 (47)

-

13 (48)

-

22 (48)

-

10 (53)

-

14 (52)

-

24 (52)

-

9 (17)

-

13 (24)

-

22 (20)

-

45 (83)

-

41 (76)

-

86 (80)

103 (47)

25 (45)

15 (28)

32 (57)

31 (57)

63 (57)

46 (43)

14 (6)
2 (1)

5 (9)
0

0
0

6 (11)
1 (2)

3 (6)
1 (2)

9 (8)
2 (2)

3 (3)
1 (1)

6 (3)

1 (2)

2 (4)

2 (4)

1 (2)

3 (3)

3 (3)

7 (3)
212 (97)
160 (73)
10 (5)

2 (4)
53 (97)
40 (73)
5 (9)

0
54 (100)
39 (72)
3 (6)

3 (6)
53 (95)
41 (73)
0

2 (4)
52 (96)
40 (74)
2 (4)

5 (5)
106 (96)
81 (74)
2 (2)

2 (2)
106 (98)
79 (73)
5 (5)

7 (3)

2 (4)

0

3 (6)

2 (4)

5 (5)

2 (2)

3 (5)

32 (59)

3 (5)

30 (56)

-

62 (57)

-

17 (31)

-

15 (28)

-

32 (30)

-

-

4 (7)

2 (4)

6 (5)

-
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Serious Adverse events
14 (6)
4 (7)
(SAE)
Serious Adverse
0
reactions (SAR)
Serious Unexpected
0
Serious Reaction
(SUSAR)
SD Standard Deviation
TAU Treatment as usual
IRT Imagery Rehearsal Therapy
*Data not available for all randomized participants

2 (4)

2 (4)

5 (9)

-

-

-

-

-

-
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Table S2 Mixed model analyses intention-to-treat sample four intervention groups
Rating

Groups

Mean posttreatment
score (SE)
13.85 (0.65)
15.01 (0.64)
13.55 (0.76)
15.45 (0.62)
0.139

Difference
(SE)

P-value

1. TAU
2. Mianserin
3. IRT
4. Mianserin + TAU + IRT
Difference, p-value

Mean pretreatment
score (SE)
15.60 (0.41)
16.42 (0.38)
16.58 (0.39)
16.42 (0.42)
0.312

PSQI

-1.75 (0.69)
-1.41 (0.61)
-3.03 (0.84)
-0.97 (0.50)
0.204

0.011*
0.021*
0.000**
0.054

HTQ

1. TAU
2. Mianserin
3. IRT
4. Mianserin + TAU + IRT
Difference, p-value

3.02 (0.07)
3.19 (0.05)
3.17 (0.05)
3.06 (0.06)
0.100

2.84 (0.10)
3.15 (0.07)
2.86 (0.10)
2.89 (0.10)
0.017*

-0.18 (010)
-0.04 (0.08)
-0.31 (0.09)
-0.17 (0.10)
0.133

0.070
0.600
0.000**
0.084

HSCL-25

1. TAU
2. Mianserin
3. IRT
4. Mianserin + TAU + IRT
Difference, p-value

2.89 (0.07)
3.01 (0.07)
3.06 (0.06)
2.98 (0.07)
0.312

2.73 (0.12)
2.99 (0.08)
2.74 (0.11)
2.79 (0.10)
0.143

-0.16 (0.12)
-0.02 (0.08)
-0.32 (0.10)
-0.18 (0.09)
0.120

0.176
0.793
0.001**
0.046*

SDS

1. TAU
2. Mianserin
3. IRT
4. Mianserin + TAU + IRT
Difference, p-value

20.70 (0.88)
21.35 (0.90)
22.08 (0.77)
23.62 (0.82)
0.085

20.58 (1.17)
22.78 (0.94)
20.45 (1.21)
21.41 (1.33)
0.358

-0.12 (1.20)
1.43 (1.19)
-1.63 (1.25)
-2.20 (1.47)
0.179

0.923
0.230
0.190
0.133

DDNSI

1. TAU
2. Mianserin
3. IRT
4. Mianserin + TAU + IRT
Difference, p-value

15.80 (0.96)
16.52 (1.11)
18.26 (1.10)
15.90 (0.84)
0.310

16.37 (1.27)
17.21 (1.08)
16.45 (1.15)
16.21 (0.98)
0.913

0.57 (1.30)
0.69 (1.48)
-1.81 (1.28)
0.31 (1.25)
0.487

0.662
0.643
0.158
0.803

WHO-5

1. TAU
2. Mianserin
3. IRT
4. Mianserin + TAU + IRT
Difference, p-value

18.86 (2.17)
18.32 (2.37)
15.96 (1.95)
16.23 (2.22)
0.705

22.24 (3.77)
24.41 (3.00)
27.33 (3.58)
26.12 (3.97)
0.783

3.38 (4.04)
6.09 (2.94)
11.37 (3.41)
9.89 (3.46)
0.393

0.403
0.038*
0.001**
0.004*

HAM-D

1. TAU
2. Mianserin
3. IRT
4. Mianserin + TAU + IRT
Difference, p-value

22.06 (0.73)
22.77 (0.81)
21.25 (0.70)
22.29 (0.84)
0.534

21.48 (1.46)
23.45 (1.17)
19.78 (1.18)
22.34 (1.24)
0.159

-0.58 (1.48)
0.67 (1.27)
-1.47 (1.17)
0.04 (1.07)
0.633

0.694
0.596
0.211
0.967

HAM-A

1. TAU
2. Mianserin
3. IRT
4. Mianserin + TAU + IRT
Difference, p-value

25.55 (1.06)
26.57 (1.08)
26.02 (0.94)
26.67 (1.06)
0.864

24.93 (1.85)
28.26 (1.23)
25.77 (1.37)
27.39 (1.35)
0.365

-0.61 (1.98)
1.68 (1.34)
-0.25 (1.44)
0.72 (1.15)
0.708

0.757
0.207
0.865
0.529

GAF-F

1. TAU

51.44 (1.08)

53.92 (1.65)

2.48 (1.78)

0.163
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2. Mianserin
3. IRT
4. Mianserin + TAU + IRT
Difference, p-value

51.75 (1.00)
51.18 (1.11)
52.01 (1.14)
0.959

53.37 (1.71)
55.98 (1.91)
54.80 (1.91)
0.740

1.62 (1.56)
4.80 (1.82)
2.79 (1.79)
0.614

0.300
0.009*
0.120

GAF-S

1. TAU
2. Mianserin
3. IRT
4. Mianserin + TAU + IRT
Difference, p-value

51.66 (0.75)
51.19 (0.70)
50.59 (0.85)
50.57 (0.76)
0.708

53.75 (1.63)
53.03 (1.41)
54.90 (1.59)
54.78 (1.65)
0.793

2.09 (1.63)
1.84 (1.37)
4.31 (1.71)
4.21 (1.46)
0.516

0.199
0.181
0.012*
0.004*

WHODAS

1. TAU

26.67 (1.19)

23.30 (2.60)

-3.37 (2.80)

0.230

2. Mianserin

25.68 (1.12)

24.92 (1.96)

-0.75 (2.30)

0.745

3. IRT

26.20 (1.17)

25.95 (2.12)

-0.25 (2.16)

0.908

4. Mianserin + TAU + IRT

25.22 (1.27)

24.45 (2.42)

-0.77 (2.04)

0.705

Difference, p-value

0.849

0.885

0.836

SE Standard Error
* p<= 0.05
** p<=0.001
PSQI: 1-21 (1 best score), HTQ 1-4: (1 best score), HSCL-25: 1-4 (1 best score), WHO-5: 0–100 (100 best score),
DDNSI: 1-37 (1 best score), SDS: 0-10 (0 best score), HAM-D: 0-52 (0 best score), HAM-A 0-56 (0 best score), GAFF = 0-100 (100 best score), WHODAS 1-48 (0 best score).
IRT Imagery Rehearsal Therapy, TAU Treatment as usual
PSQI Pittsburgh Sleep Quality Index, HTQ Harvard Trauma Questionnaire, HSCL-25 Hopkins Symptom Checklist-25,
WHO-5 Well Being Index, DDNSI Disturbing Dreams and Nightmare Severity Index, SDS Sheehan Disability Scale,
HAM-D/-A Hamilton Depression and Anxiety scales GAF-F/-S Global assessment of Functioning (function/symptoms),
WHODAS The World Health Organization Disability Assessment Schedule
The table presents mixed model estimates of means, SE and p-values. The p-values are presented for differences in pretreatment scores, post-treatment scores and pre- to post-treatment differences between the four intervention groups.
The following pre- to post-treatment difference were significant between groups. PSQI: group 3 compared to 4
difference 2.07, p 0.035, ES 0.69, HTQ: group 2 compared to 3 difference -0.27, p 0.018, ES 0.63, HSCL-25: group 2
compared to 3 difference -0.30, p 0.018. ES 0.60, SDS: group 2 compared to 4 difference 3.63, p 0.054, ES 0.60.
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Table S3: Adverse events and reactions in response to mianserin
Adverse events and reactions in response to mianserin

Mianserin treatment condition (2+4) (N=108)
N (%)

Any side effects in response to mianserin
Increased appetite
Enhanced weight
Nausea
Daytime fatigue
Heavy body
Dizziness
Somnolence
Oedema
Headache
Decreased libido
Intensified nightmares
Forgetfulness
Dry mouth
Sound hyper sensible
Stomach pain
Constipation
Painful body

62 (57)
4 (4)
6 (6)
5 (5)
34 (31)
8 (7)
13 (12)
16 (15)
3 (3)
6 (6)
2 (2)
2 (2)
1 (1)
11 (10)
1 (1)
4 (4)
1 (1)
1 (1)
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Abstract
Study objectives:
To examine whether baseline sleep quality is associated with baseline symptoms of
posttraumatic stress disorder (PTSD) and level of functioning, and whether baseline sleep quality
and improvement of sleep quality are specific predictors of change in PTSD symptoms and level of
functioning.
Methods:
Data were derived from a four-armed randomised controlled superiority trial (N=219 traumaaffected refugees). All four groups received treatment as usual consisting of a 10-12 months biopsycho-social treatment programme with an additional differential treatment component added to
each arm. We performed bivariate correlation analyses and multiple linear regression analyses to
examine associations between baseline sleep quality, change in sleep quality and treatment response
for PTSD symptoms and level of functioning.
Results:
Baseline sleep quality correlated with symptoms of PTSD (r = .33) and level of functioning
(r=0.15). Baseline sleep quality, improvement of sleep quality and improvement of general wellbeing were predictors of treatment response for symptoms of PTSD and level of functioning when
controlling for age, gender, and baseline symptoms of PTSD and depression.
Conclusions:
We found that good sleep quality at baseline and improvement of sleep quality were
predictors of treatment response. However, treatment response was more closely associated with
improvement in general well-being. The results indicate that improvement of sleep quality may
partly be interpreted as a proxy of a more general improvement, but while well-being is challenging
to target, sleep quality is modifiable in interventions. Further research is needed to differentiate if a
selected subgroup of patients may profit from sleep enhancing treatment.
Keywords: sleep disturbances, insomnia, post-traumatic stress disorder, refugees
Trial registration: ClinicalTrials.gov, ID: NCT02761161.

Statement of significance
PTSD in trauma-affected refugees often takes on a chronic course, and identification of
modifiable predictors associated with a positive treatment outcome is of utmost importance. In the
current study, PTSD treatment response was closely related to improvement of general well-being
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and improvement of sleep quality both early and late in treatment. Improving sleep quality in
treatment was a modifiable predictor of treatment response. The results pose questions as to who
may profit from sleep enhancing treatment and to the optimal timing of sleep enhancing treatment.
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Introduction
Posttraumatic stress disorder (PTSD) may develop in the aftermath of severe trauma and is
characterized by symptoms of re-experiencing the traumatic event, avoidance, and hyperarousal1,2.
Refugees are a population at high risk of developing PTSD caused by multiple and interpersonal
traumas, such as imprisonment, torture, combat-experience, violent sexual assault and violent death
of relatives. In studies, 30% of refugees are estimated to suffer from PTSD, accounting for a
growing number of affected people considering recent years’ global increase in refugees3,4.
Sleep and PTSD

Nightmares and difficulties falling or staying asleep are part of the diagnostic criteria for
PTSD1. Studies indicate that prior to treatment approximately 70-90% of PTSD patients have
nightmares and insomnia symptoms including difficulties falling or staying asleep5–8. In a
population (N=752) of trauma-affected refugees diagnosed with PTSD9, 53% reported to be
extremely bothered by trouble sleeping (Harvard Trauma Questionnaire, item 8), and 99% reported
to be bothered to some degree. Trouble sleeping was the most prominent symptom at baseline.
It has been argued that disturbed sleep in PTSD is not merely a secondary symptom of PTSD,
but represents a bidirectional relationship between the two10–16. Disturbed sleep may have
downstream effect on PTSD symptoms and constitutes a specific mechanism involved in the
pathophysiology of PTSD10,12–14,16–19. In studies on PTSD, insomnia symptoms and nightmares
prior to the traumatic event have been shown to be risk factors for development of PTSD, and
insomnia symptoms in the time following a trauma may contribute to the development of PTSD
15,20,21

. Furthermore, insomnia may constitute a mediating symptom that exacerbates and maintains

PTSD symptom severity10,13,17,22.
One aspect of insomnia is poor sleep quality23. Several factors are assumed to contribute to
the role of diminished sleep quality in PTSD. In the aftermath of trauma, fear of going to sleep24,25,
fear of the dark26, fear of nightmares27,28, fear of waking up frightened by a nightmare, fear of
returning to sleep after being awake, and fear of the vulnerability29 of sleep may develop and result
in a conditioned anxiety related to sleep at night10,12,22,24,30–32. It has been hypothesized that the
continued replay in nightmares of the traumatic event or trauma-related emotion may activate
arousing memory fragments during sleep, evoking fear associated with the trauma10,12,30,33. Sleeprelated anxiety may cause maladaptive coping behaviors where the patient strives to avoid falling
asleep34, causing difficulties in initiating sleep10,12,19,22,31,32,35. Conditioned awakenings may develop
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in order to wake up and avoid nightmares27,36, causing difficulties maintaining sleep31,33. Difficulties
initiating and maintaining sleep contribute to poor sleep quality
Insomnia symptoms as reflected in poor sleep quality have been found to be associated with
cognitive impairment37, maladaptive coping mechanisms29,38 and may negatively impact memory
consolidation39,40, fear extinction41,42 and inhibition43 as well as healthy emotional
processing12,14,15,17–19,39,44,45. Hence, poor sleep quality may contribute to the development and
maintenance of PTSD symptoms, which may affect the efficacy of PTSD treatment and constitute a
risk factor for poor treatment response14,15,18,46,47.
Treatment focusing on enhancing sleep quality may alleviate non-sleep-related PTSD
symptoms10,14,16,19,45,48,49. Previous studies have suggested that early improvement of sleep quality
may increase the effect of interventions and potentially enhance the efficacy of general PTSD
treatment and accelerate recovery from PTSD10,19,48,50,51. Meta-analyses of studies examining sleepspecific cognitive-behaviour therapy for sleep disturbances, such as Imagery Rehearsal therapy
(IRT), cognitive-behaviour therapy for insomnia (CBT-I), and exposure, rescripting and relaxation
therapy (ERRT), found these sleep-specific treatments to enhance both sleep quality and PTSD
symptoms49,52,53.
The role of insomnia symptoms including poor sleep quality in relation to overall PTSD
treatment response needs further attention and has not previously been studied in trauma-affected
refugees diagnosed with PTSD9,13,19,54.
Sleep and level of functioning

Insomnia symptoms in patients suffering from PTSD have been shown to negatively impact
health, occupational and social functioning in trauma-affected populations17,18,55,56. In a population
of refugees, insomnia symptoms were associated with family dysfunction, interpersonal difficulties,
and social isolation57. Inversely, improved quality of sleep has been related to improved global
functioning48. These associations suggest that improving sleep quality may lead to increased
occupational and social functioning in patients with PTSD55. Due to limited research efforts there is
a need for further studies on the link between improved sleep quality, and PTSD symptoms and
level of functioning10,58.

Longitudinal studies on predictors of treatment response are of specific importance in the
population of trauma-affected refugees since previous studies have reported large variation in
treatment response59–64. Trauma-affected populations have been found to follow different
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trajectories often with a chronic course with symptom level remaining high across time65–69.
Identifying modifiable predictors associated with positive treatment outcome may provide valuable
knowledge in order to enhance treatment response70,71. Sleep quality may be such a modifiable
factor and interventions targeting sleep quality early in treatment has been suggested to enhance
PTSD treatment outcome11,47. However, it is to date unexamined whether improvement of sleep
quality is a specific predictor for treatment response or a proxy for a general improvement of wellbeing.
The aim of the current study was to examine whether subjective sleep quality was a specific
predictor of PTSD symptoms and level of functioning in a clinical trial sample of trauma-affected
refugees.
The following hypotheses were tested:
1. Baseline poor sleep quality is associated with PTSD symptom severity and lower level of
functioning.
2. Good baseline sleep quality as well as early, late, and overall improvement of sleep
quality are positive predictors of change in symptoms of PTSD and level of functioning.
3. Improvement in sleep is a specific predictor rather than a reflection of a general
improvement in mental state.
Methods
Data were derived from a randomised controlled superiority trial (RCT) (N=219) conducted at
the Competence Centre for Transcultural Psychiatry (CTP), a tertiary mental health outpatient
center in Denmark, in the period 2016-2019. For further details regarding the trial, please refer to
the trial protocol72, and for the main results of the trial, refer to Imagery Rehearsal Therapy and/or
mianserin in treatment of refugees diagnosed with PTSD: results from a randomized controlled
trial73.
Participants were adult refugees referred to CTP for treatment of PTSD and other traumarelated mental health problems. Inclusion criteria were PTSD diagnosis according to ICD-10
determined in a clinical interview, poor sleep quality measured as a score > 8 on the Pittsburgh
Sleep Quality Index, and nightmares measured as a score ≥ “a little” on the Harvard Trauma
Questionnaire nightmare item. Exclusion criteria were severe psychotic disorder, a current alcohol
or drug use disorder, a neurodegenerative disorder or an acute need of admission to a psychiatric inpatient facility. The participants were randomised to one of four intervention groups with an
allocation ratio of 1:1:1:1. While the current study examined the complete sample across
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interventions groups, the overall aim of the RCT was to estimate treatment effects between add-on
treatment focusing on sleep, Imagery Rehearsal Therapy (IRT) and/or mianserin (a sedative
antidepressant), compared to treatment as usual (TAU) in trauma-affected refugees diagnosed with
PTSD. All four groups received TAU delivered in the CTP treatment settings, consisting of a 10-12
months bio-psycho-social treatment programme including psychotherapy, physiotherapy,
psychopharmacotherapy, psychoeducation, and social counselling. TAU consisted of two phases of
treatment. During the first phase of treatment (approximately 2-3 months) all four groups received
psychoeducation on several topics including sleep and relaxation techniques and
psychopharmacotherapy was initiated. In the second phase of treatment (6-8 months)
psychopharmacotherapy was continued and manualised trauma-focused psychotherapy was
initiated. One group was randomised merely to TAU serving as a control group, another group
received add-on treatment with mianserin to TAU (mianserin was initiated in phase 1), a third group
received add-on treatment with IRT to TAU (IRT was initiated in phase 2), and a fourth group
received both mianserin and IRT as add-on treatment to TAU (mianserin was initiated in phase 1
and IRT initiated in phase 2).
Treatment response was evaluated using both self-administered rating scales and observer
ratings. Participants completed self-administered rating scales three times during the study: at
baseline (rating 1), after phase one of treatment (rating 2) and post-treatment (rating 3). Sleep
quality was measured on the Pittsburgh Sleep Quality Index (PSQI), consisting of seven
components: sleep quality, sleep latency, sleep duration, habitual sleep efficiency, sleep
disturbances, use of sleeping medications, and daytime dysfunction74,75. PTSD was measured by
self-report on the Harvard Trauma Questionnaire (HTQ), part IV consisting of 16 questions
evaluating severity of PTSD76,77. Symptoms of depression were measured by self-report on the
Hopkins Symptom Check List, sub score for depression (HSCL-dep), consisting of 15 questions
evaluating severity of depressive symptoms78. Level of functioning was measured on the World
Health Organization Disability Assessment Schedule (WHODAS 2.0), consisting of 12 questions
regarding domains of functioning: cognition, mobility, self-care, getting along, life activities and
participation79. General mental-state was measured by self-report on the WHO-5, consisting of five
questions evaluating subjective well-being80.
The randomised controlled trial was approved by the Danish Medicines Agency, Ethics
Committee of the Capital Region of Denmark and by the Danish Data Protection Agency. The study
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was registered at ClinicalTrials.gov, ID: NCT02761161 on 27 April 2016. The first patient was
enrolled on the 12th of May 2016.
Statistics

We tested our hypothesis 1 stating associations between sleep quality (PSQI) and baseline
symptoms of PTSD (HTQ) and level of functioning (WHODAS) by bivariate correlation analyses.
We tested our hypothesis 2 stating baseline and early, late and overall change in sleep quality
as predictors of treatment response for symptoms of PTSD (HTQ) and level of functioning
(WHODAS) by multiple linear regression analyses. Baseline to post-treatment score difference in
symptoms of PTSD (HTQ) and level of functioning (WHODAS) were included as dependent
variables. Model 1 included baseline sleep quality (PSQI rating 1) as well as early and late change
in sleep quality (change in PSQI between rating 1 and rating 2 and between rating 2 and rating 3) as
exposure variables. Model 2 included baseline sleep quality (PSQI rating 1) and overall change in
sleep quality (change in PSQI between rating 1 and rating 3) as exposure variables. Both models
were adjusted for baseline symptoms of PTSD (HTQ) and depression (HSCL-25-depression), age,
gender, intervention group in the randomised controlled trial, and baseline symptoms corresponding
to the dependent variable.
We tested our hypothesis 3 stating improvement in sleep quality during treatment as a specific
predictor of change in symptoms of PTSD and level of functioning, rather than a reflection of a
more general improvement in mental-state, by multiple linear regression analyses. Hence, Model 3
examined how much of the variance was specific for, respectively, sleep quality (change in PSQI
between rating 1 and rating 3) and general improvement in well-being (change in WHO-5 between
rating 1 and rating 3). Model 3 was adjusted for baseline symptoms of PTSD (HTQ) and depression
(HSCL-25-depression), age, gender, intervention group in the randomised controlled trial, and
baseline symptoms corresponding to the included dependent variables.
Initial supplementary analyses regarding the relation between PSQI and WHO-5 were
performed and the correlation between both baseline PSQI and WHO-5 and difference scores
(change between rating 1 and rating 3) for PSQI and WHO-5 were moderate. Multicollinearity was
tested for and no issue of high correlation or variance inflation was identified. Furthermore,
supplementary regression analyses were performed with the inclusion of the interaction terms,
baseline PSQI*WHO-5 and difference PSQI*WHO-5, both were non-significant in Model 3. On
these grounds interactions terms were not included in the presentation of Model 3.
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The bivariate correlations and multiple regression analyses were performed with a modified
HTQ score with the items “trouble sleeping” and “nightmares” removed and a modified PSQI score
with the subdomain daytime dysfunction removed in order to avoid shared variance between
overlapping items on the two scales.
To assess assumptions of linearity, a scatterplot of the included variable was plotted with
superimposed regression line. Visual inspection of these plots indicated a linear relationship
between the variables and no outliers of importance. A quadratic relation was tested and not found
significant. Independence of errors, homoscedasticity, and normality of residuals were met to a
reasonable degree.
All analyses were conducted using STATA 14. Mean rating scores were calculated after
phase one, post-treatment, and significant pre-post treatment difference were tested for with paired
t-test. Multiple linear regression analyses were performed using STATAs SEM procedure and Full
Information Maximum Likelihood analysis to include all available information, including data for
participants with missing post-treatment outcome scores.
Results
The study included 219 participants with a mean age of 44.4 years (SD 10.4). There were 110
(50%) female participants. A total of 157 (72%) participants had a co-morbid diagnosis of
depression and 66 (36%) either had an affiliation with the labour market (fulltime or part-time
employed, internship or voluntary work) or were students. Sociodemographic characteristics are
presented in table 1.
Mean scores at baseline, post-treatment and differences from baseline to post-treatment for
PSQI, HTQ, HSCL-25, WHO-5 and WHODAS are presented in table 2. We found a significant
change in scores on all outcome measures, except for WHODAS. However, the standard deviation
for change score for WHODAS is quite large with values spread out from the mean, exhibiting
large variation in treatment outcome. No significant difference in baseline scores on primary or
secondary outcome measures, sociodemographic variables or trauma exposure was found between
participants for whom post-treatment outcome measures were missing and participants with no
missing data post-treatment. The highest numerical change in mean score on PSQI was seen from
rating 1 to rating 2 for PSQI.
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Association between baseline symptoms

We found a positive correlation between baseline sleep quality (PSQI) and, respectively,
baseline PTSD symptoms (HTQ) (r = .33, p < 0.0000) and baseline level of functioning
(WHODAS) (r=0.15, p = 0.05).
Predictors of change in symptoms of PTSD

Table 3 presents the results of the multiple linear regression analyses as examined in model 1.
Good baseline sleep quality (PSQI) and both early and late improvement of sleep quality in
the treatment course added statistically significantly to the prediction of improvement in symptoms
of PTSD (HTQ). Furthermore, severity of baseline symptoms of PTSD (HTQ) added significantly
to the prediction of PTSD symptom improvement. The model accounted for 40% of the variance in
treatment response for PTSD symptoms. Baseline PSQI explained 5% of the variance and both
early and late change in PSQI explained 20% of the variance in PTSD treatment response.
Age, gender, intervention group and baseline symptoms of depression (HCSL-depression) did
not add significantly to the prediction of change in symptoms of PTSD (HTQ).
Predictors of change in level of functioning

Good baseline sleep quality (PSQI) and both early and late improvement of sleep quality in
the treatment course added statistically significantly to the prediction of improvement in level of
functioning (WHODAS). Furthermore, low level of functioning (WHODAS) added significantly to
the prediction of improvement. The model accounted for 49% of the variance in treatment response
for level of functioning (WHODAS). Baseline PSQI explained 2% of the variance, early change in
PSQI explained 20% of the variance and late change in PSQI explained 17% of the variance in
treatment response for level of functioning (WHODAS).
Age, gender, intervention group and baseline symptoms of depression (HCSL-depression) did
not add significantly to the prediction of change level of functioning (WHODAS).
Sleep as a specific or general predictor

Table 4 presents the results of the multiple linear regression analyses as examined in model 2.
Overall improvement of sleep quality during the treatment course added statistically significantly to
the prediction of improvement in symptoms of PTSD (HTQ) and level of functioning (WHODAS)
and explained respectively 29% (HTQ) and 27% (WHODAS) of the variance in treatment response.
Table 5 presents the results of the multiple linear regression analyses as examined in model 3.
When baseline well-being (WHO-5) and overall change in well-being (WHO-5) were added
in model 3, the model accounted for 57% of the variance in treatment response for PTSD symptoms
(HTQ). Baseline symptoms of PTSD (HTQ) accounted for 12%. baseline sleep quality (PSQI)
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accounted for 2% and overall change in sleep quality accounted for 5%, while baseline well-being
(WHO-5) accounted for 1% and change in well-being (WHO-5) accounted for 15% of the variance
in change in PTSD symptoms (HTQ).
When baseline well-being (WHO-5) and overall change in well-being (WHO-5) were added
in model 3, the model accounted for 60% of the variance in treatment response for level of
functioning (WHODAS). Baseline level of functioning (WHODAS) accounted for 21%, baseline
sleep quality (PSQI) accounted for 3% and overall change in sleep quality accounted for 5%, while
baseline well-being (WHO-5) accounted for 2% and change in well-being (WHO-5) accounted for
12% of the variance in change in level of functioning (WHODAS).
Discussion
The main findings of this study were that poor baseline sleep quality was associated with
severity of baseline symptoms of PTSD and poor level of functioning. Furthermore, we found that
good baseline sleep quality and both early and late improvement of sleep quality were predictors of
enhanced treatment response for symptoms of PTSD and level of functioning. However, the results
indicate that sleep quality is not a strong specific predictor of treatment response, which seems to be
more closely associated with improvement in general well-being.
The link between baseline sleep quality and PTSD symptoms

Our hypothesis of an association of poor sleep quality with severe PTSD symptoms prior to
treatment was confirmed as well as our hypothesis of poor baseline sleep quality serving as a risk
factor for suboptimal outcome of PTSD treatment regardless of severity of PTSD and depressive
symptoms at baseline.
Our findings are consistent with some studies on other trauma-affected populations showing
poor sleep quality prior to treatment to be associated with severity of PTSD symptoms11,46,47 and in
line with a recent study finding poor baseline sleep quality to be a predictor of worse treatment
outcome81. However, studies on baseline sleep quality as a predictor of PTSD treatment response
have presented inconsistent results with a number of studies not finding baseline sleep quality to be
a predictor of treatment response11,46,47,82.
The link between improvement of sleep quality and PTSD symptom response

Results from the multiple linear regression showed that improvement of sleep quality both
early, late and overall in treatment added statistically significantly to the prediction of alleviation of
PTSD symptoms. The results suggest that improvement of sleep quality across the treatment period
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was most marked during the early phase of treatment. Furthermore, the results suggest that lack of
improvement of sleep quality may be a risk factor for lack of improvement of symptoms of PTSD.
This finding is consistent with other studies emphasising an association between change in
sleep quality and change in PTSD symptoms during treatment11,82,83.
The link between sleep quality and level of functioning

The analyses confirmed our hypothesis of a significant correlation between baseline sleep
quality and baseline level of functioning in this populations of trauma-affected refugees similar to
that found in other trauma-affected populations48,55.
Results from the multiple linear regression analyses confirmed that poor baseline sleep quality
was associated with less improvement in level of functioning. Both early, late and overall
improvement in sleep quality added statistically significantly to the prediction of improvement in
level of functioning. These findings are novel and suggest a strong association between sleep and
level of functioning and a potential of enhancing level of functioning by improving sleep.
Improvement of sleep quality as specific predictor of treatment response – or marker for a
general improvement of well-being?

We examined whether improvement in sleep quality was a specific predictor of treatment
response or reflected a more general improvement in well-being. When adding subjective wellbeing (WHO-5) to the regression analyses in model 3, only a small, but significant part of the
variance in treatment response remained attributable to change in sleep quality and change in
subjective well-being came out as a stronger predictor for both improvement of PTSD symptoms
and level of functioning. Subjective well-being represents an underlying general mental health
state84 which may explain the strong association with treatment response in this study. This is
further supported by the fact that high baseline levels of well-being were associated with better
treatment response.
In a previous study of trauma-affected refugees, age and number of years a refugee had spent
in a host country were theorized to be a marker of chronicity of PTSD and were found to be
predictors of PTSD treatment response85. Likewise, in another study of trauma-affected refugees,
chronicity measured as duration of functional impairment was identified as a negative predictor of
PTSD treatment response63. Furthermore, short time since trauma has been found associated with
improved effect of treatment in another trauma-affected population86. Based on results in the current
study, it may be propositioned that the potential for early improvement in sleep quality found in
some participants may to some extent be a marker of a more general mental health improvement
and may represent a non-chronic PTSD, while the lack of improvement of sleep quality may reflect
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a chronic PTSD course with symptom level remaining high across time despite treatment
intervention69. Nonetheless, improvement of sleep quality was also found to be a minor but specific
predictor of PTSD treatment response. Chronicity per se is neither easily measurable nor easy
targetable during treatment and some of the underlying factors behind ‘chronicity’ include factors
that are not malleable for the individual in the treatment course, such as duration of functional
impairment and more general mental health state. Therefore, the individualised treatment planning
needs to explore factors that are modifiable. Targeting the somewhat complex concept of well-being
is challenging. Therefore, even though well-being might be more effectful to modify, among the
measured variables, quality of sleep is the most readily accessible for intervention and thus serves
as a modifiable factor that may impact positively on treatment outcome.
Clinical implications and further research regarding sleep and PTSD

The association between both early and late improvement of sleep quality and treatment
response suggests a potential benefit of focusing on sleep quality as a modifiable factor in treatment
of trauma-affected refugees. These findings may pose insights relevant to treatment planning.
Currently, no consensus exists regarding the sequencing or combination of different methods and
interventions targeting symptoms of PTSD and sleep quality33,46,87. A meta-analysis recommends a
combination of Cognitive Behavioural Therapy for Insomnia (CBT-I) and Imagery Rehearsal
Therapy (IRT) for the treatment of nightmares and insomnia symptoms in PTSD88.
Psychotherapeutic sleep treatment as a preparatory intervention prior to trauma-focused therapy has
been proposed10,33,83,87. It is theorised in studies with other trauma-affected populations that
decreasing sleep fragmentation and enhancing healthy restorative sleep early in psychotherapeutic
treatment for PTSD may increase efficient emotional memory and learning processes, fear
extinction and inhibition, safety learning and increase cognitive coping mechanism and thus
enhance the capability to participate in and profit from trauma-focused treatment45,83,87. However,
concerns have been raised regarding the risk for early drop-out before initiating PTSD treatment
focusing on the full spectrum of symptoms in PTSD46. Although improving sleep quality early in
treatment was found to be a modifiable predictor in the current study, the results at the same time
show that treatment response is more closely associated with improvement in general well-being.
Rather than supporting a focus on sleep early in treatment for all patients, the results pose questions
as to who may profit from sleep enhancing treatment. It has been suggested that insomnia
symptoms and nightmares may be part of the pathophysiology of PTSD for some, but not all
individuals82.
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Results from the current study in addition to previous studies encourage further research
regarding the timing of sleep enhancing treatment in PTSD treatment interventions; studies
combining sleep treatment methods sequentially and/or concomitantly, studies exploring sleep
enhancing treatment as part of stepped care, flexible modular, integrated approaches and patientcentred care10,16,22,33,50,54,87,89,90. We advocate for interventional studies aiming at improving sleep in
PTSD to include thorough assessment of sleep and sleep disorders to delineate the nature of
disturbances in sleep and sleep related behaviours and cognitions in the individual patient prior to
treatment in order to delineate who may profit from sleep enhancing treatment.
Some limitations should be considered. Despite the longitudinal design of the study the causal
direction of associations needs to be interpreted with caution. An improvement in symptoms of
PTSD or level of functioning may likewise serve as predictors of improvement of sleep quality
during treatment and other unstudied factors may explain the associations such as chronicity or
other shared risk factors. Another limitation is the lack of objective measures of sleep quality and
the use of self-report which may lead to overreporting of sleep-related problems.
The use of clinician rated level of functioning (WHODAS) as an outcome measure and the
confirmation of the diagnosis of PTSD in a diagnostic interview are important strengths of the
study. With the limitations in mind, the broad inclusion criteria, large sample size and the equal
distribution of gender increase the significance and transferability of the finding of sleep quality as
a potentially modifiable predictor of effect of treatment interventions for trauma-affected
populations. However, the findings also emphasize the importance of studying other factors related
to treatment response.
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Table 1: Sociodemographic characteristics (N = 219)
Mean (SD)
Age

44.4 (10.40)
N (%)

Female gender
Male gender
Country of origin (n=207)*
Afghanistan
Iran
Iraq
Lebanon
Syria
Other
Trauma history
War (n=210)*
Torture (n=189)*
Imprisonment (n= 195)*
Soldier (n=189)*
Sexual violence (n= 147))*
Violence from relatives (n=164)*
Cranial trauma (n=166)*

110 (50)
109 (50)
26 (13)
19 (9)
54 (26)
15 (7)
58 (28)
35 (17)
205 (98)
68 (36)
83 (42)
47 (25)
23 (16)
60 (37)
62 (37)

SD Standard Deviation
*Data not available for all participants
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Table 2: Mean score at baseline and post-treatment for PSQI, HTQ, HSCL-25,
WHO-5, and WHODAS
Rating

Mean baseline
score
rating 1 (SD)

Mean score
after phase one
rating 2 (SD)

Mean
difference
rating 1-2 (SD)

Mean posttreatment
score rating 3
(SD)

Mean
difference
rating 1-3 (SD)

PSQI without items
on well-being

14.02 (2.30)

12.58 (3.42)

-1.29 (3.30)**

12.46 (3.68)

-1.56 (3.66)**

HTQ without
overlapping items

3.10 (0.43)

-

-

2.95 (0.61)

-0.16 (0.59)**

HSCL-dep

3.01 (0.51)

-

-

2.82 (0.70)

-0.19 (0.68)**

WHO-5

17.25 (16.39)

-

-

25.18 (23.06)

7.94 (21.68)**

WHODAS

26.10 (8.21)

-

-

24.74 (12.44)

-1.36 (12.45)

Mean rating scores after phase one (only available for PSQI) and post-treatment. Difference scores and significance
according to paired t-test.
SD Standard Deviation
PSQI without overlapping items (1 best score), HTQ without overlapping items (1 best score), HSCL-depression (1 best
score), WHO-5 (100 best score), WHODAS (1 best score)
PSQI Pittsburgh Sleep Quality Index HTQ Harvard Trauma Questionnaire, HSCL-depression Hopkins Symptom
Checklist-depression, WHO-5 Well Being Index, WHODAS The World Health Organization Disability Assessment
Schedule
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Table 3: Multiple regression results model 1
Model 1:
HTQ change rating 1-3

B

95% CI for B
LL

Age
Gender
Intervention group
Baseline score HTQ
Baseline score HSCL-depression
Baseline score PSQI
Early change in PSQI rating 1-2
Late change in PSQI rating 2-3

0.00
0.00
0.04
0.62**
0.01
-0.08**
0.10**
0.10**

-0.01
-0.14
-0.03
0.38
-0.19
-0.11
0.06
0.07

Model 1:
WHODAS change rating 1-3

B

95% CI
for B
LL

Age
Gender
Intervention group
Baseline score WHODAS
Baseline score HTQ
Baseline score HSCL-depression
Baseline score PSQI
Early change in PSQI rating 1-2
Late change in PSQI rating 2-3

-0.05
-1.07
0.36
0.81**
-2.04
-0.28
-1.31*
2.19**
1.96**

-0.29
-5.00
-1.37
0.56
-8.44
-5.59
-2.17
1.46
1.10

β

p-value
for β

R2

UL
0.01
0.15
0.11
0.87
0.21
-0.04
0.13
0.13

0.03
-0.00
0.08
0.48**
0.01
-0.33**
0.55**
0.49**

0.640
0.953
0.270
0.000
0.928
0.000
0.000
0.000

β

p-value
for β

0.40
0
0
0
0.12
0
0.05
0.20
0.20
R2

UL
0.19
2.87
2.09
1.05
4.36
5.03
-0.45
2.92
2.82

-0.04
-0.04
0.03
0.54**
-0.07
-0.01
-0.27*
0.62**
0.49**

0.686
0.595
0.685
0.000
0.534
0.918
0.003
0.000
0.000

0.49
0.01
0
0
0.18
0
0
0.02
0.20
0.17

Note. B = unstandardized regression coefficient; CI = confidence intervals; LL = lower limit; UL= upper limit; SE
B = standard error of the coefficient; β = standardized coefficient; R2= Adjusted R-square for full model and for
each variable
Bold and * p<0.05 (significant)
Bold and ** p< 0.001 (highly significant)
PSQI without overlapping items (1 best score), HTQ without overlapping items (1 best score), HSCL-depression (1
best score), WHODAS (1 best score)
Change rating 1-2 calculated as difference between mean score rating 1 minus mean score rating 2
Change rating 2-3 calculated as difference between mean score rating 2 minus mean score rating 3
PSQI Pittsburgh Sleep Quality Index HTQ Harvard Trauma Questionnaire, HSCL-depression Hopkins Symptom
Checklist-depression, WHODAS The World Health Organization Disability Assessment Schedule 2.0
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Table 4: Multiple regression results model 2
Model 2:
HTQ change rating 1-3

B

95% CI for B
LL

UL
0.01
0.17
0.11
0.82
0.22
-0.05
0.12

Age
Gender
Intervention group
Baseline score HTQ
Baseline score HSCL-depression
Baseline score PSQI
Change PSQI rating 1-3

0.00
0.03
0.04
0.59**
0.04
-0.08**
0.10**

-0.00
-0.10
-0.03
0.37
-0.14
-0.12
0.07

Model 2:
WHODAS change rating 1-3

B

95% CI for B

Age
Gender
Intervention group
Baseline score WHODAS
Baseline score HTQ
Baseline score HSCL-depression
Baseline score PSQI
Change PSQI rating 1-3

-0.02
-0.14
0.51
0.79**
-2.70
-0.29
-1.49*
2.14**

LL

UL

-0.245
-3.57
-1.15
0.59
-8.55
-5.07
-2.32
1.52

0.22
3.29
2.17
1.00
3.49
4.49
-0.65
2.77

β

p-value
for β

R2
0.41

0.03
0.03
0.08
0.45**
0.03
-0.36**
0.61**

0.606
0.638
0.227
0.000
0.700
0.000
0.000

0
0
0
0.10
0
0.07
0.29

β

p-value
for β

R2

-0.01
-0.01
0.05
0.53**
-0.10
-0.01
-0.31*
0.67**

0.897
0.935
0.547
0.000
0.366
0.905
0.001
0.001

0.48
0
0
0
0.19
0
0
0.05
0.27

Note. B = unstandardized regression coefficient; CI = confidence intervals; LL = lower limit; UL= upper limit;
SE B = standard error of the coefficient; β = standardized coefficient; R2= Adjusted R-square for full model
and for each variable
Bold and * p<0.05 (significant)
Bold and ** p< 0.001 (highly significant)
PSQI (1 best score), HTQ (1 best score), HSCL-depression = (1 best score)
Change rating 1-3 calculated as difference between mean score rating 1 minus mean score rating 3,
PSQI Pittsburgh Sleep Quality Index HTQ Harvard Trauma Questionnaire, HSCL-depression Hopkins
Symptom Checklist-depression
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Table 5: Multiple regression results model 3
Model 3:
HTQ change rating 1-3

B

β

95% CI for B
LL

UL
0.01
0.11
0.07
0.87
0.19
-0.02
0.07
0.01
-0.01

Age
Gender
Intervention group
Baseline score HTQ
Baseline score HSCL-depression
Baseline score PSQI
Change PSQI rating 1-3
Baseline score WHO-5
Change WHO-5 rating 1-3

0.00
-0.01
0.01
0.63**
0.02
-0.05**
0.05**
0.01
-0.01**

-0.00
-0.13
-0.06
0.39
-0.15
-0.08
0.02
-0.00
-0.02

Model 3:
WHODAS change rating 1-3

B

95% CI for
B
LL

UL

-0.16
-5.03
-2.39
0.63
-6.41
-4.82
-1.79
0.61
0.01
-0.37

0.22
1.63
0.80
1.02
2.94
5.70
0.15
1.67
0.31
-0.17

Age
Gender
Intervention group
Baseline score WHODAS
Baseline score HTQ
Baseline score HSCL-depression
Baseline score PSQI
Change PSQI rating 1-3
Baseline score WHO-5
Change WHO-5 rating 1-3

0.03
-1.70
-0.79
0.82**
-1.74
-0.44
-0.97
1.14**
0.16*
-0.27**

p-value
for β

R2
0.57

0.05
-0.01
0.01
0.48**
0.02
-0.23*
0.30**
0.18*
-0.52**

0.342
0.842
0.837
0.000
0.824
0.001
0.000
0.037
0.000

0
0
0
0.12
0
0.02
0.05
0.01
0.15

β

p-value
for β

R2
0.60

0.03
-0.07
-0.07
0.55**
-0.06
0.02
-0.20*
0.36**
0.20*
-0.49**

0.741
0.321
0.327
0.000
0.466
0.869
0.020
0.000
0.048
0.000

0
0
0
0.21
0
0
0.03
0.05
0.02
0.12

Note. B = unstandardized regression coefficient; CI = confidence intervals; LL = lower limit; UL= upper limit; SE
B = standard error of the coefficient; β = standardized coefficient; R2= Adjusted R-square for full model and for
each variable
Bold and * p<0.05 (significant)
Bold and ** p< 0.001 (highly significant)
PSQI (1 best score), HTQ (1 best score), HSCL-depression (1 best score), WHO-5 (100 best score), WHODAS (1
best score)
Change rating 1-3 calculated as difference between mean score rating 1 minus mean score rating 3
PSQI Pittsburgh Sleep Quality Index HTQ Harvard Trauma Questionnaire, HSCL-depression Hopkins Symptom
Checklist-depression, WHO-5 Well Being Index WHODAS The World Health Organization Disability
Assessment Schedule 2.0
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Abstract
Aspects of rest-activity patterns, i.e., social zeitgebers—work and social contacts—physical
activity and circadian rhythm, have not previously been studied in relation to severity of PTSD and
depressive symptoms and may hold valuable insight regarding possible targets for treatment. The
aim of this study was to explore these relations in trauma-affected refugees. In a population of 219
treatment-seeking trauma-affected refugees diagnosed with PTSD who were seeking treatment, data
regarding social zeitgebers, such as affiliation to the labor market and social contacts, and
symptoms of PTSD and depression were collected. Further, level of physical activity and circadian
rest-activity parameters were calculated using actigraphy data. Bivariate correlation analyses and
multiple linear regression analyses were performed to examine various aspects of rest-activity
regarding relation to severity of PTSD and depressive symptoms. Several social zeitgebers were
associated with severity of PTSD and depressive symptoms. Level of physical activity was
unrelated to symptom severity, whereas a rest-activity pattern, with early onset of the most active
10 hours, was associated with severity of PTSD, and a circadian rhythm, with a large difference
between periods of rest and activity, was associated with severity of depression. Social zeitgebers,
level of physical activity and circadian rhythm parameters were all associated with each other.
Social zeitgebers and circadian rhythm parameters showed a significant relation to severity of
PTSD and depressive symptoms—a relationship indicating that interventions targeting regularity of
daily routines have a potential role in treating PTSD and depression in trauma-affected refugees.
Trial registration: ClinicalTrials.gov, ID: NCT02761161, April 27, 2016.

Keywords: Circadian rhythm, social zeitgebers, physical activity, sleep, employment, social
relationships
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Introduction
By the end of 2019, the number of refugees globally reached an unprecedented high of 26
million1. Trauma before or during migration and stressors in the post-migration environment have
been associated with development of mental disorders2–4. The prevalence of post-traumatic stress
disorder (PTSD) in refugees is estimated at approximately 30%5. Trauma and migration can cause
disruption of family life and social network and may lead to social isolation and loss of capacity to
pursue employment 2,6. Notably, social isolation and unemployment have been linked to higher
rates of mental disorders in refugees and are risk factors for adverse mental health outcomes3,6–10.
Rates of unemployment are generally high in refugee populations7. Looking specifically at refugees
diagnosed with PTSD and seeking treatment, a series of studies performed at the Competence
Centre for Transcultural Psychiatry (Denmark) documented an unemployment rate of
approximately 90%11–14.
Employment and social engagement fulfill many needs, probably explaining their positive
influence on health status. One such need is that of zeitgebers (“time givers”). Zeitgebers are
external time cues that synchronize the internal circadian rhythm and establish a stable 24-hour
rhythm15,16. Light is the strongest zeitgeber; weaker ones are physical activity, food intake and
social zeitgebers. Social zeitgebers are behaviors such as work routine and social contacts, which
contribute to the regularity of daily routines and stability of social rhythms. Social zeitgebers
moderate daylight exposure, thereby contributing to the entrainment of the circadian rhythm15–19.
Disruption of circadian rhythm has been reported in mental health disorders such as
depression, bipolar disorder and schizophrenia20–22. The social rhythm hypothesis of depressive
disorder suggests that disruption of daily routines and zeitgebers due to stressful life events causes
circadian rhythm disturbances and promotes the development of depression15,17,19,23–25. Recent
studies suggest that the relationship is more complex but maintain that disturbances in circadian
rhythm and sleep are important in the pathophysiology of depressive disorder15,16,25,26.
PTSD is defined as a response to a stressful event of an exceptionally threatening or
catastrophic nature27. Given the well-documented relationship between zeitgebers and depression, it
seems plausible that a lack of social zeitgebers also plays a role in PTSD. Moreover, given the
prevalence of social isolation and unemployment, trauma-affected refugees may be particularly
susceptible to any such relationship. However, the roles of circadian rhythm disturbances, physical
activity and social zeitgebers in the pathophysiology of PTSD currently remain unstudied19,28–30.
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Improved understanding of the role of different aspects of rest-activity patterns, i.e., social
zeitgebers, physical activity and circadian rhythm, in relation to severity of PTSD and depressive
symptoms may yield valuable insights regarding modifiable predictors as targets for treatment
interventions15,16,19,25,26,31,32.
Objective estimates of 24-hour rest-activity patterns can be obtained through the method of
actigraphy. This enables recording over several days in the participants’ home environment and has
a low-participant burden33,34. Obtaining several days of consecutive recordings facilitates the study
of rest-activity patterns, particularly in populations shown to have a high night-to-night variability,
such as seen in PTSD33,35. Non-parametric circadian rhythm parameters, i.e., measures reflecting
the degree of variability versus stability in activity patterns within and between days and nights,
have been used in several studies with other populations with mental disorders as a standard method
to examine rest-activity circadian rhythm20–22,36,37. However, to our knowledge, no studies have
documented objective actigraphy measures of rest-activity patterns, including circadian rhythm
parameters, in populations with PTSD29,30. Further, no previous studies have been identified on the
relationship between rest-activity and depression in trauma-affected refugees. Most previous
research into activity patterns in PTSD has revolved around disturbances of sleep, and several
studies have measured sleep patterns in diverse populations with PTSD with both polysomnography
and actigraphy32,35,38–40. A recent review and meta-analysis found no differences in actigraphy
algorithm-derived measures of sleep pattern such as total sleep time, sleep latency, wake after sleep
onset, and sleep efficiency between individuals with and without PTSD. However, a study
examining variability in sleep pattern as an alternative to the algorithm-derived measures of sleep
pattern found variability to be greater in veterans with PTSD than in individuals without PTSD 35,
and it is possible that the actigraphy algorithm-derived measures of sleep pattern fail to capture the
specific disturbances of rest-activity in PTSD41.
Accordingly, the overall aim of the current study was to explore if and, if so, how various
aspects of rest-activity disturbances—social zeitgebers, physical activity, circadian rhythm
parameters—were associated with severity of PTSD and depressive symptoms in trauma-affected
refugees.
Methods
Study design and participants

In the current study, baseline data were analyzed from a randomized controlled trial with
trauma-affected refugees. A total of 219 refugees affected by trauma and diagnosed with PTSD who
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were seeking treatment gave informed consent and were enrolled in the trial during March 2016–
April 2018. For details see the trial protocol42.
Measures

Sociodemographic information, including age, gender, social zeitgebers—affiliation to the
labor market, studying or social contacts—and medical and psychiatric history, was collected in an
initial assessment interview. Symptoms of PTSD were assessed with the self-reported Harvard
Trauma Questionnaire (HTQ)43. Symptoms of depression were assessed with the clinician-rated
interview Hamilton Depression Rating Scale (HAM-D)44.
Actigraphic assessment

To evaluate rest-activity patterns, the participants wore an Actiwatch Spectrum (Philips
Respironics) on their non-dominant hand for 24 hours a day for 14 consecutive days. An actigraph
measures wrist movement and can be used to evaluate activity and circadian rhythm
parameters33,34,37.
Activity counts were logged at 30-second epochs and stored within the Actiware software
(version 6.0.0, Respironics, Murrysville, PA, USA). During the analyses, data were processed to
calculate activity per minute, per hour and per 24 hours.
Actigraphy data were used to calculate the following circadian rest-activity
parameters33,34,36,37:
•

Interdaily stability (IS). IS indicates the degree of consistency of the 24-hour restactivity pattern from day to day. A higher IS indicates a more stable rhythm.

•

Intradaily variability (IV). IV indicates the degree of fragmentation of the 24-hour
rest-activity rhythm by assessing the frequency and extent of transitions between rest
and activity. A high IV indicates a more fragmented rhythm.

•

M10 and M10 onset time. M10 is the mean activity score per hour of the most active
10-hour period and represents the level of physical activity during daytime. M10 onset
time marks the beginning of this period. A high M10 indicates a more active wake
period. Time of onset of M10 indicates whether the participant rises early or late
during the day.

•

Relative amplitude (RA). RA indicates the ratio between the most active 10 hours and
the least active 5 hours in an average 24-hour period. A high RA indicates a large
difference between periods of activity and rest, reflecting high activity during the day
and low activity during the night.
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Statistical analysis

The total sample consisted of 219 trauma-affected refugees. To describe the sample
characteristics, means and standard deviations were calculated for continuous variables, and
percentages were calculated for categorical variables.
Actigraphy measures were available for 118 participants with a minimum of seven days’
measurements, each day with a minimum of 10 hours of recording during wake time and a
maximum of one-hour non-recording during sleep time for any of the recorded seven days. All
actograms were visually screened for sufficient wear time before being submitted for analysis.
Participants with fewer than seven days’ recording were excluded to heighten the reliability of the
actigraphy measures45.
Activity counts were used to calculate IS, IV, RA, M10 and M10 onset time.
Bivariate correlation analyses were performed to provide an overview of potential relations
between social zeitgebers, physical activity, circadian rhythm parameters, and symptoms of PTSD
(HTQ) and depression (HAM-D).
To test how various aspects of rest-activity were associated with severity of PTSD and
depressive symptoms, we examined the influence of social zeitgebers, physical activity, and
circadian rhythm parameters in four multiple linear regression models with symptoms of PTSD
(HTQ) and symptoms of depression (HAM-D) as dependent variables. Age and gender were
included as confounder variables in Model 4. We performed multiple linear regression analyses
using STATAs SEM procedure and Full Information Maximum Likelihood analysis to handle
missing data.
The included exposure variables were:
•

Model 1: Social zeitgebers (affiliation with the labor market/studying, leaving the
house daily, social contacts, living with someone).

•

Model 2: Physical activity for the most active 10 hours (M10).

•

Model 3: Circadian rhythm variables (IS, IV, RA, M10 onset time).

•

Model 4: Age, gender, and significant variables in Models 1–3.

To assess assumptions of linearity, a scatterplot of the included variables was plotted with a
superimposed regression line. Visual inspection of these plots indicated a linear relationship
between the continuous variables. No issues of outliers were identified. Homoscedasticity was
tested with Cameron-Trivedi decomposition, and normality of residuals was tested with ShapiroWilk’s test and met to a reasonable degree.
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Results
Table 1 presents the sociodemographic characteristics. The sample consisted of an equal
distribution of men and women, with a mean age of 44.4 years. For social zeitgebers, 36% of
participants were either affiliated with the labor market (9% with income-generating employment)
or studying, 61% left the house daily, 86% were living with someone, and 41% maintained social
relationships outside the family household. Of the participants, 35% were treated with
antidepressants, 11% with antipsychotics and 7% with benzodiazepines.
Table 2 presents mean scores for self-report PTSD symptoms and clinician-rated symptoms of
depression. Mean scores for physical activity (M10) and circadian rhythm parameters (IS, IV, RA,
M10 onset time) are also presented.
Associations between social zeitgebers, physical activity, circadian rhythm parameters, and
symptoms of PTSD and depression

Table 3 presents a correlation matrix between the included variables to provide an overview
of associations between social zeitgebers, physical activity, circadian rhythm parameters, and
symptoms of PTSD and depression. Figure 1 provides a visual illustration of the significant
correlations.
Current affiliation with the labour market or studying was correlated with less severe PTSD
and depressive symptoms. Moreover, current affiliation with the labor market or studying was
correlated with younger age and with a higher level of physical activity (high M10), an early onset
time of the most active 10 hours (low M10 onset time) and a less fragmented rhythm (low IV).
Leaving the house daily was correlated with less severe PTSD and depressive symptoms, and early
onset time of the most active 10 hours (low M10 onset time). Contact with social relationships
outside the family household was correlated with less severe PTSD and depressive symptoms.
In addition to the aforementioned correlations with social zeitgebers, a higher level of
physical activity (high M10) was correlated with a more stable (high IS) and less fragmented (low
IV) circadian rhythm and a larger difference between periods of activity and rest (high RA).
A circadian rhythm with a large difference between periods of activity and rest (high RA) was
correlated with less severe depressive symptoms, while early onset of the most active 10 hours was
correlated with less severe PTSD symptoms. In addition to the correlations with social zeitgebers
and physical activity, the circadian rhythm variables were internally correlated, as expected.
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Influence of social zeitgebers, physical activity and circadian rhythm on symptoms of PTSD
and depression

Table 4 presents the results of the multiple linear regression analyses examining social
zeitgebers, physical activity and circadian rhythm parameters in relation to severity of PTSD and
depressive symptoms.
Severity of PTSD symptoms

Model 1 showed affiliation to the labor market or studying and contact with social
relationships outside the family household to be significantly associated with less severe PTSD
symptoms. The model accounted for 11% of the variance in PTSD symptoms.
Model 2 did not show physical activity (M10) to be significantly associated with PTSD
symptoms. The model accounted for 2% of the variance in PTSD symptoms.
Model 3 showed early onset of the most active 10 hours (M10 onset time) to be significantly
associated with less severe PTSD symptoms. The model accounted for 8% of the variance in PTSD
symptoms.
In Model 4 the significant variables from Models 1–3 were tested—affiliation to the labor
market or studying, contact with social relationships outside the family household, and onset of the
most active 10 hours (M10 onset time). The analyses showed that all three variables continued to be
significantly associated with less severe PTSD symptoms after adjusting for age and gender. The
model accounted for 15% of the variance in PTSD symptoms.
Severity of depressive symptoms

Model 1 showed affiliation to the labor market, leaving the house daily and contact with
social relationships outside the family household to be significantly associated with less severe
depressive symptoms. The model accounted for 12% of the variance in depressive symptoms.
Model 2 did not show physical activity (M10) to be significantly associated with depressive
symptoms. The model accounted for 1% of the variance in depressive symptoms.
Model 3 showed a large difference between periods of activity and rest (high RA) to be
significantly associated with less severe depressive symptoms. The model accounted for 8% of the
variance in depressive symptoms.
In Model 4, the significant variables from Models 1–3 were tested—affiliation to the labor
market or studying, leaving the house daily, contact with social relationships outside the family
household, and difference between periods of activity and rest (high RA). The analyses showed that
leaving the house daily, contact with social relationships outside the family household, and a large
difference between periods of activity and rest (high RA) continued to be significantly associated
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with less severe depressive symptoms after adjustment for age and gender, while affiliation to the
labor market was no longer significantly correlated with severity of depressive symptoms. The
model accounted for 18% of the variance in depressive symptoms.
Across the models, no confounding influence of psychopharmacological treatment
(antidepressants, antipsychotics or benzodiazepines) was found (data not shown).
Discussion
This study was devised to explore the relationship between rest-activity pattern, PTSD and
depressive symptoms in a sample of trauma-affected refugees. In summary, we found social
zeitgebers and circadian rhythm to be associated with severity of PTSD and depressive symptoms,
while this was not the case for level of physical activity.
The role of social zeitgebers

The results of the regression analyses showed affiliation with the labor market or studying to
be associated with less severe PTSD symptoms, while leaving the house daily was associated with
less severe depressive symptoms, after controlling for circadian rhythm, age and gender.
The role of employment has previously been studied in relation to PTSD symptom severity in
refugees, documenting that employment may diminish financial concerns, provide economic
stability, support access to secure housing and reduce psychological distress regarding these
aspects3,6–10.
In the current study, the financial aspect of employment was not studied, but affiliation with
the labor market or studying was associated with leaving the house daily, early onset of the most
active 10 hours (M10 onset time), high physical activity during the most active 10 hours (M10) and
a less fragmented circadian rhythm (IV). As previous proposed, the results of the current study
indicate that daily routines established by employment prompt early onset of activity and enhance
activities outside the house during the day—increasing physical activity and exposure to daylight—
and contribute to the entrainment of the circadian rhythm18,37. Furthermore, daily activity can
strengthen sleep pressure and impact the sleep process: regular daily activities can reduce sleepdisruptive behaviors, such as late rise time and napping, that interfere with the sleep process18.
Leaving the house daily was also associated with an early onset of the most active 10 hours
(M10 onset time). In the absence of employment, leaving the house daily could play a similar role
in relation to level, regularity and stability of activity and social rhythm.
The influence of social zeitgebers was also evident for contact with social relationships
outside the family household, which was correlated with severity of PTSD and depressive
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symptoms. This was not the case for living with someone. Social isolation has previously been
studied in trauma-affected refugees; social isolation in the host country can arise from separation
from family members during forced displacement, and separation may lead to concerns about the
safety of family members and consequently to psychological distress6,7. Social isolation in the host
country can lead to loneliness and a lack of social activities6. In the current study, contact with
social relationships outside the family household was associated with leaving the house, but it was
not associated with level of activity or circadian rhythm parameters.
The role of physical activity

The level of physical activity found in this sample (M10 = 263.92, SD = 85.52) was
substantially lower than the level of physical activity reported elsewhere for a diverse population of
adults (n = 501, M10 = 1260, SD = 368.9)46. This indicates that trauma-affected refugees have a
markedly reduced level of physical activity during daytime. Despite this observation, level of
physical activity was not associated with severity of PTSD or depressive symptoms. A previous
study found an association between subjectively rated sedentary behavior and PTSD symptom
severity in patients admitted to an inpatient ward31. However, inpatient settings are likely to
enhance sedentary behavior and modify the effect of regular daily activities such as working,
limiting the comparability with the current study of outpatient refugees with PTSD.
Level of activity during the most active 10 hours (M10) was correlated with less circadian
rhythm disturbance, based on IS, IV, and RA measures. This indicates that promoting physical
activity during the day could facilitate a stable and non-fragmented circadian rhythm.
The role of circadian rhythm

To the best of our knowledge, this is the first study to report on circadian rhythm parameters
in a sample with PTSD.
The mean IS score of 0.47 in this study is below the mean of 0.6 stated for healthy adults34.
This indicates a slightly destabilized rest-activity rhythm between days in trauma-affected refugees
compared with healthy adults. We found no clear indication of a destabilized rest-activity rhythm
within days with an IV of 0.79, which is within the range of studies on other populations with and
without mental disorders (IV between 0.67-0.86)20,21,46–50. Compared with a major sample of adults
(N = 91.105, RA = 0.87, SD = 0.06)22, the RA of 0.83 found in this study does not clearly indicate a
more disrupted circadian rhythm in this population of trauma-affected refugees. However, the
variation between individuals in our sample was considerable and comparisons between studies
must be made with caution.
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Results of the regression analyses showed that a rest-activity pattern with early onset of the
most active 10 hours (M10 onset time) was associated with less severe PTSD symptoms when
controlled for social zeitgebers, age and gender. Contrary to expectations, no indication was found
that variation in rest-activity rhythm between days (IS) or within days (IV) was associated with
PTSD or depressive symptoms. A reduced difference between day and night activity levels (low
RA) was not associated with severity of PTSD symptoms; however, it was associated with severity
of depressive symptoms when controlled for social zeitgebers, age and gender.
In summary, the current study indicates that affiliation with the labor market, studying or
leaving the house daily promotes a more regular social rhythm, a more stable circadian rhythm and
a clearer contrast between rest and activity, and that these features are inversely related with
symptom severity. Accordingly, it seems plausible to conclude from the current results that
modifiable social zeitgebers play a central role in the bidirectional relationship between rest-activity
disturbances and symptom severity, and that by contrast, the internal circadian rhythm drivers of
rest-activity patterns have less influence.
Implications for research and treatment interventions

The associations between social zeitgebers, circadian rhythm parameters, and severity of
PTSD and depressive symptoms indicate that social rhythm regularity plays a role in the
entrainment of the circadian rhythm in trauma-affected refugees, possibly by increasing physical
activity, exposure to daylight and by strengthening sleep pressure, which in turn may impact PTSD
and depressive symptoms. This would lend support to the suggestion of targeting unemployment
and social isolation in psychosocial multidisciplinary treatment interventions as a way of enhancing
PTSD treatment response6–8,10,12,51. Further, the findings suggest that treatment interventions
targeting daily routines and regularity can bring about changes in circadian rhythm and severity of
PTSD and depression18,19.
Studies on social rhythm therapies supporting regularity of daily rest-activity are few in PTSD
populations. An open-label study and a pilot study have shown promising results for cognitive
behavioral social rhythm group therapy aiming to stabilize social rhythm and regulate sleep-wake
cycle in veterans with PTSD52,53. In contrast to the few studies with PTSD populations, social
rhythm therapy has been more extensively studied in populations with depression54. Interpersonal
and social rhythm therapy is a manualized treatment focusing on interpersonal problems and
disrupted social rhythm and including exposure to light54; and circadian reinforcement therapy is a
new treatment intervention timing zeitgeber stimuli, including light and social contact, to regulate
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the sleep-wake cycle55. Given the high rate of co-morbidity with depressive disorder found in
trauma-affected populations, such intervention studies may yield results of interest for further
research in trauma-affected populations with PTSD. In addition, interventions such as cognitive
behavioral therapy for insomnia (CBT-I) with sleep-wake schedule, including stimulus control
strategies and regularity of rise- and bedtime to stabilize sleep, may not merely enhance rest-activity
but may also alleviate PTSD and depressive symptoms18,19,26,54,56–58. However, CBT-I has not been
studied in the specific population of trauma-affected refugees.
Despite the level of physical activity in the current population appearing lower than in healthy
populations, the study did not find an association between level of physical activity and severity of
PTSD and depressive symptoms, although a high level of physical activity during the day was
related to less circadian rhythm disturbance. The results do not indicate direct benefits of
interventions focused primarily on enhancing physical activity to alleviate PTSD and depressive
symptoms, as has been suggested by a previous review on physical activity in PTSD59. However,
promoting physical activity during the day may facilitate a stable and non-fragmented circadian
rhythm, possibly yielding an indirect effect on severity of symptoms.
Studies are needed that examine the impact of interventions manipulating zeitgebers—light,
physical activity and social zeitgebers—on severity of PTSD and depressive symptoms and
circadian rhythm disturbances in trauma-affected refugees. Additional studies are called for on the
use of circadian rhythm parameters in PTSD populations to delineate how specific interventions,
e.g., light therapy, can affect the complex interaction between rest-activity disturbances and
symptom severity. This should ideally be supplemented with studies on the relationship between
algorithm-derived measures of sleep pattern, circadian parameters and subjective reports of sleep
quality.
A key strength of the current study is the relatively large sample size with an equal number of
men and women. Another strength is the novel approach to studying circadian rhythm parameters.
A recent meta-analysis of actigraphy studies in PTSD suggests that actigraphy may not accurately
establish sleep patterns, such as awakenings and sleep onset latency, and theorizes that within these
confines, actigraphy algorithm-derived measures may not capture the specific disturbed sleep
patterns in PTSD 41. As a further strength, the seven-day length of actigraphy recordings allows
study of rest-activity patterns across several days in the participants’ home environment41.
However, as seen in other studies on patients with PTSD, compliance with wearing the actigraph
was low60, and the exclusion of actigraphy data for a high number of participants with fewer than
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seven days of recording is a limitation. To account for the possibility that the actigraphy data were
not missing at random, differences were tested, and no significant differences were found in
symptom level or sociodemographic characteristics between participants with and without
actigraphy measures. Other limitations are the lack of a clinician-rated PTSD symptom scale and
the lack of information on other factors with an influence on circadian rhythm, such as timing of
meals and exposure to light. Lastly, the cross-sectional design prohibits causal analyses. The study
does not address the potential importance of disrupted social zeitgebers caused by trauma and
migration in the development of PTSD and circadian rhythm disturbances in the specific population
of trauma-affected refugees. The relation between social zeitgebers and PTSD may be
bidirectional7, i.e., severity of PTSD may very well cause disruption of social zeitgebers, such as
unemployment and social isolation, and, conversely, disrupted social zeitgebers may worsen PTSD.
These limitations notwithstanding, this study is the first to assess circadian rhythm parameters
in a population with PTSD and to establish a relation between social zeitgebers, circadian rhythm
parameters, and severity of PTSD and depressive symptoms—a relation with important implications
for treatment planning in trauma-affected refugees.
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Table 1: Sociodemographic characteristics
All (N = 219)
Mean (SD)
44.44 (10.40)
13.33 (9.55)

Age
Years since arrival in Denmark (n = 211) *

N (%)
Female gender
Male gender
Country of origin (n=207)*
Afghanistan
Iran
Iraq
Lebanon
Syria
Other
Psychosocial status
Affiliation to the labour market / studying (n = 183)*
Living with someone (n = 198)*
Leaves the house daily (198)*
Contact with social relationships outside the family household (186)*
Diagnoses (ICD-10)
PTSD (n = 219)
Depression (n = 219)
Concurrent psychopharmacological treatment at baseline
Antidepressants (n = 219)
Antipsychotics (n = 219)
Benzodiazepine (n = 219)
SD Standard Deviation
*Data not available for all randomized participants
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110 (50)
109 (50)
26 (13)
19 (9)
54 (26)
15 (7)
58 (28)
35 (17)
66 (36)
86 (170)
121 (61)
77 (41)
219 (100)
157 (72)
76 (34)
23 (10)
16 (7)

Table 2: Mean scores for self-report PTSD symptoms (HTQ), clinician-rated
depressive symptoms (HAM-D) and actigraphy derived activity count and circadian
rhythm parameters
Rating (n = 219)

Mean score (SD)

HTQ
HAM-D

3.11 (0.43)
22.11 (5.51)

Physical activity (n = 118)
Hours of observation
M10

310.12 (38.78)
263.92 (85.52)

Circadian rhythm parameters (n = 118)
IS
IV
M10 onset time, decimal hours
RA

0.47 (0.12)
0.79 (0.20)
10.25 (1.97)
0.83 (0.11)

SD Standard Deviation
HTQ Harvard Trauma Questionnaire, HAM-D Hamilton Depression scales, M10 mean activity score of the most active 10-hour
period, measured in counts/hour, IS Interdaily stability, IV Intradaily variability, M10 onset time marks the beginning of M10, RA
Relative amplitude
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Table 3: Correlations between social zeitgebers, physical activity, circadian rhythm parameters and symptoms of
PTSD and depression
1
2
3
4
5
6
7
8
9
10
11

HTQ (c)
HAM-D (c)
Affiliation to the labor market / studying) (b)
Leaves the house daily (b)
Contact with social relationships outside the
family household (b)
Living with someone (b)
M10 (c)
IS (c)
IV (c)
M10 onset time (c)
RA (c)

1

2

3

4

5

0.32**
0.25**
0.20*
0.17*

0.23*
0.26**
0.19*

0.29**
-0.03

0.21*

-

0.01
-0.13
-0.06
0.10
0.24*
-0.09

0.11
-0.08
-0.08
0.05
0.15
-0.23*

0.00
-0.29*
-0.06
0.38**
0.20*
-0.16

0.07
0.02
0.03
0.04
0.29*
0.00

0.08
0.18
0.10
-0.13
0.08
0.05

6

7

8

9

10

0.10
-0.09
-0.16
0.12
-0.15

0.46**
-0.52**
-0.11
0.47**

-0.24*
-0.20*
0.72**

-0.11
-0.20*

-0.30*

HTQ Harvard Trauma Questionnaire, HAM-D Hamilton Depression scales, M10 mean activity score of the most active 10-hour period, IS Interdaily stability, IV Intradaily variability,
M10 onset time marks the beginning of M10, RA Relative amplitude
(b) = Binary variable, binary variables are coded yes=1, no=2. Gender: male is coded 1 and female is coded 2.
(c) = Continuous variable
Bold and * p<0.05 (significant)
Bold and ** p< 0.001 (highly significant)
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Figure 1. Correlations between social zeitgebers, physical activity, circadian rhythm
parameters and symptoms of PTSD and depression

Black lines illustrate significant correlations with symptoms of PTSD and depression. Dashed lines illustrate significant
correlations between social zeitgebers, physical activity and circadian rhythm parameters
PTSD: HTQ Harvard Trauma Questionnaire
Depression: HAM-D Hamilton Depression scales
Social zeitgebers: Living with someone (b), Affiliation to the labor market / studying) (b), Leaves the house daily (b),
Contact with social relationships outside the family household (b)
Physical activity: M10 (c) mean activity score of the most active 10-hour period (c)
Circadian rhythm parameters: IS Interdaily stability (c), IV Intradaily variability (c), M10 onset time (c) Marks the
beginning of M10, RA (c) Relative amplitude
(b) = Binary variable, binary variables are coded yes=1, no=2
(c) = Continuous variable
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Table 4: Multiple regression analyses of relation between social zeitgebers, physical activity, circadian rhythm
parameters and severity of PTSD and depressive symptoms
HTQ

HAM-D

β

p-value for β

Model 1 Social zeitgebers
Affiliation to the labor market / studying) (b)
Leaving the house daily (b)
Contact with social relationships outside the family household (b)
Living with someone (b)

0.23
0.12
0.14
-0.01

0.002
0.125
0.040
0.866

-0.14

p-value for β
0.023
0.020
0.042
0.148

0.01
-0.08

0.360

0.08
0.07
0.14
0.04
0.24
-0.04

0.602
0.120
0.751
0.049
0.749

0.08
0.17
0.02
0.07
0.07
-0.30

0.093
0.792
0.569
0.532
0.006

0.15
0.14
0.07
0.20
0.15
0.22
-

0.057
0.229
0.007
0.034
0.024
-

R2
0.12

0.18
0.17
0.15
0.09

0.204

Model 4 Significant variables from model 1-3 + age and gender
Age (c)
Gender (b)
Affiliation to the labor market / studying) (b)
Leaving the house daily (b)
Contact with social relationships outside the family household (b)
M10 onset time (c)
RA (c)

β

0.02

Model 3 Circadian rhythm parameters
IS (c)
IV (c)
L5 onset time (c)
M10 onset time (c)
RA (c)

R

0.11

Model 2 Physical activity
M10 (c)

2

0.18
0.01
0.13
0.14
0.17
0.16
-0.25

0.923
0.066
0.066
0.016
0.030
0.006

HTQ Harvard Trauma Questionnaire, HAM-D Hamilton Depression scales, M10 mean activity score of the most active 10-hour period, IS Interdaily stability, IV Intradaily variability,
M10 onset time marks the beginning of M10, RA Relative amplitude
β = Standardised regression coefficient
R2= Adjusted R-square
(b) = Binary variable, binary variables are coded yes=1, no=2. Gender: male is coded 1 and female is coded 2.
(c) = Continuous variable
Bold significant
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16 Appendix A
Self-administered rating scales used in the RCT.
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Harvard Trauma Questionnaire (HTQ)
Dato:_____________ Ratingnr.:______ Label:

HARVARD TRAUMA QUESTIONNAIRE
The following are symptoms that people sometimes have after experiencing hurtful or terrifying
events in their lives. Please read each one carefully and decide how much the symptoms bothered
you in the past week.

Not at all

A little

Quite a
bit

Extremely

1

2

3

4

1. Recurrent thoughts or memories of the most

hurtful or terrifying events
2. Feeling as though the event is happening again
3. Recurrent nightmares
4. Feeling detached or withdrawn from people
5. Unable to feel emotions
6. Feeling jumpy, easily startled
7. Difficulty concentrating
8. Trouble sleeping
9. Feeling on guard
10. Feeling irritable or having outbursts of anger
11. Avoiding activities that remind you of the

traumatic or hurtful event
12. Inability to remember parts of the most hurtful or

traumatic events
13. Less interest in daily activities
14. Feeling as if you don’t have a future
15. Avoiding thoughts or feelings associated with the

traumatic or hurtful events
16. Sudden emotional or physical reaction when

reminded of the most hurtful or traumatic events

Version 2 - ENGELSK
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Hopkins Symptom Check List (HSCL-25)
Dato:_____________ Ratingnr.:______ Label:

HOPKINS SYMPTOM CHECKLIST-25
Instructions
Listed below are symptoms or problems that people sometimes have. Please read each one carefully and
describe how much the symptoms bothered you or distressed you in the last week, including today.
Place a check in the appropriate column.

Part 1 – Anxiety symptoms
1.

Suddenly scared for no reason

2.

Feeling fearful

3.

Faintness, dizziness or weakness

4.

Nervousness or shakiness inside

5.

Heart pounding or racing

6.

Trembling

7.

Feeling tense or keyed up

8.

Headaches

9.

Spell of terror or panic

Not at all

A little

Quite a
bit

Extremely

1

2

3

4

1

2

3

4

10. Feeling restless or can’t sit still
Part 2 – Depression symptoms
11. Feeling low in energy, slowed down
12. Blaming yourself for things
13. Crying easily
14. Loss of sexual interest or pleasure
15. Poor appetite
16. Difficulty falling asleep, staying asleep
17. Feeling hopeless about future
18. Feeling blue
19. Feeling lonely
20. Thought of ending your life
21. Feeling of being trapped or caught
22. Worry to much about things
23. Feeling no interest in things
24. Feeling everything is an effort
25. Feeling of worthlessness
Version 2 - ENGELSK
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WHO-5
Dato:_____________ Ratingnr.:______ Label:

WHO (Five) Well-Being Index (1998 version)
Please indicate for each of the five statements which is closest to how you have been feeling over the last two
weeks. Notice that higher numbers mean better well-being.
Example: If you have felt cheerful and in good spirits more than half of the time during the last two weeks, put
a tick in the box with the number 3 in the upper right corner.

All of the time

Most of the
time

More than
half of the
time

Less than
half of the
time

Some of
the time

At no time

1. … I have felt cheerful
and in good spirits

5

4

3

2

1

0

2. … I have felt calm
and relaxed

5

4

3

2

1

0

3. … I have felt active
and vigorous

5

4

3

2

1

0

4. … I woke up feeling
fresh and rested

5

4

3

2

1

0

5. … My daily life has
been filled with
things that interest
me

5

4

3

2

1

0

Over the last two
weeks …

Scoring:
The raw score is calculated by totalling the figures of the five answers. The raw score ranges from 0 to 25, 0
represent- ing worst possible and 25 representing best possible quality of life.
To obtain a percentage score ranging from 0 to 100, the raw score is multiplied by 4.
A percentage score of 0 represents worst possible, whereas a score of 100 represents best possible quality of
life.

© Psychiatric Research Unit, WHO Collaborating Center for Mental Health, Frederiksborg General Hospital, DK-3400 Hillerød
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Sheehan Disability Scale (SDS)
Dato:_____________ Ratingnr.:______ Label:

SHEEHAN DISABILITY SCALE (SDS)
A brief, patient rated, measure of disability and impairment
Please mark ONE circle for each scale.
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Pittsburgh Sleep Quality Index (PSQI)
Dato:_____________ Ratingnr.:______ Label:

PITTSBURGH SLEEP QUALITY QUESTIONNAIRE
(UK English version of the Pittsburgh Sleep Quality Index - PSQI)

INSTRUCTIONS:
The following questions relate to your usual sleep habits during the past month (last 30 days) only. Your
answers should indicate the most accurate reply for the majority of days and nights in the past month.
Please answer all questions.

1.

During the past month, what time have you usually gone to bed at night?
BED TIME ___________

2.

During the past month, how long (in minutes) has it usually taken you to fall asleep each night?
NUMBER OF MINUTES ___________

3.

During the past month, what time have you usually got up in the morning?
GETTING UP TIME ___________

4.

During the past month, how many hours of actual sleep have you got at night? (This may be different
from the number of hours you spent in bed.)
HOURS OF SLEEP PER NIGHT ___________

For each of the remaining questions, tick the one best response. Please answer all questions.
5.

During the past month, how often have you had trouble sleeping because you . . .

a)

Could not get to sleep within 30 minutes
Not during the
Less than
Once or twice
past month (0)_____ once a week (1)_____ a week (2)_____

b)

Woke up in the middle of the night or early morning
Not during the
Less than
Once or twice
past month (0)_____ once a week (1)_____ a week (2 _____

c)

Three or more
times a week (3)_____

Three or more
times a week (3)_____

Had to get up to use the toilet
Not during the
Less than
Once or twice
past month (0)_____ once a week (1)_____ a week (2)_____
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Three or more
times a week (3)_____

PTF5

Pittsburgh Sleep Quality Index (PSQI)
Dato:_____________ Ratingnr.:______ Label:

d)

Could not breathe easily
Not during the
Less than
Once or twice
past month(0)_____ once a week (1)_____ a week (2)_____

e)

Coughed or snored loudly
Not during the
Less than
Once or twice
past month (0)_____ once a week (1)_____ a week (2)_____

f)

Three or more
times a week (3)_____

Had pain
Not during the
Less than
Once or twice
past month (0)_____ once a week (1)_____ a week (2)_____

j)

Three or more
times a week (3)_____

Had bad dreams
Not during the
Less than
Once or twice
past month (0)_____ once a week (1)_____ a week (2)_____

i)

Three or more
times a week (3)_____

Felt too hot
Not during the
Less than
Once or twice
past month (0)_____ once a week (1)_____ a week (2)_____

h)

Three or more
times a week (3)_____

Felt too cold
Not during the
Less than
Once or twice
past month(0)_____ once a week (1)_____ a week (2)_____

g)

Three or more
times a week (3)_____

Three or more
times a week (3)_____

Other reason(s), please describe__________________________________________
__________________________________________________________________________
How often during the past month have you had trouble sleeping because of this?
Not during the
Less than
Once or twice
past month (0)_____ once a week (1)_____ a week (2)_____

6.

Three or more
times a week (3)_____

During the past month, how would you rate your sleep quality in general?
Very good (0) ____________
Fairly good (1) ____________
Fairly bad (2) ____________
Very bad (3) ____________
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Dato:_____________ Ratingnr.:______ Label:

7.

During the past month, how often have you taken medicine to help you sleep (prescribed or
"over the counter")?
Not during the
Less than
Once or twice
past month (0)_____ once a week (1)_____ a week (2)_____

8.

During the past month, how often have you had trouble staying awake while driving, eating
meals, or taking part in social activities?
Not during the
Less than
Once or twice
past month (0)_____ once a week (1)_____ a week (2)_____

9.

Three or more
times a week (3)_____

Three or more
times a week (3)_____

During the past month, how much of a problem has it been for you to keep up enough
enthusiasm to get things done?
No problem at all (0)

__________

Only a very slight problem (1)

__________

Quite a problem (2)

__________

A very big problem (3)

__________

10. Do you share your bed or accommodation with someone?
I do not share my bed or accommodation with someone

__________

Someone in other room

__________

Someone in same room, but not same bed

__________

Someone in same bed

__________

If you share your bed or accommodation with someone, ask him/her how often in the past month you
have had . . .
a)

Periods of loud snoring
Not during the
Less than
Once or twice
past month (0)_____ once a week (1)_____ a week (2)_____

b)

Three or more
times a week (3)_____

Long pauses between breaths while asleep
Not during the
Less than
Once or twice
past month (0)_____ once a week (1)_____ a week (2)_____

Version 2 - ENGELSK

01-02-2016

Three or more
times a week (3)_____

PTF5

Pittsburgh Sleep Quality Index (PSQI)
Dato:_____________ Ratingnr.:______ Label:

c)

Legs twitching or jerking while asleep
Not during the
Less than
Once or twice
past month (0)_____ once a week (1)_____ a week (2)_____

d)

Three or more
times a week (3)_____

Periods of disorientation or confusion when waking up at night
Not during the
Less than
Once or twice
past month (0)_____ once a week (1)_____ a week (2)_____

Three or more
times a week (3)_____

e) Other types of restlessness while asleep, please describe _________________________
___________________________________________________________________________
Not during the
Less than
Once or twice
past month(0)_____ once a week (1)_____ a week (2)_____

Three or more
times a week (3)_____

© 1989, University of Pittsburgh. All rights reserved. Translated in 2005, by Mapi Linguistic Validation under license and distributed by Mapi
Research Trust under license.
Developed by Buysse,D.J., Reynolds,C.F., Monk,T.H., Berman,S.R., and Kupfer,D.J. of the University of Pittsburgh using National Institute of
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Disturbing dreams and Nightmare Severity Index (DDNSI)
Dato:_____________ Ratingnr.:______ Label:

DISTURBING DREAM AND NIGHTMARE SEVERITY INDEX
1. How often do you have disturbing dreams and/or nightmares: (Circle one, then follow the arrow)
Never
Yearly
Monthly
Weekly

STOP HERE: NO OTHER QUESTIONS NEED TO BE ANSWERED

How many NIGHTS in a
week do you have disturbing
dreams and/or nightmares?
1

2

3

4

5

6

How many NIGHTS in a
month do you have disturbing
dreams and/or nightmares?

7

1

How many disturbing dreams
and/or nightmares do you
have in a week?

2

How many NIGHTS in a year
do you have disturbing dreams
and/or nightmares?
1 2 3 4 5 6 7 8 9 10 11

3

How many disturbing dreams
and/or nightmares do you
have in a month?

How many disturbing dreams
and/or nightmares do you have
in a year?

GO TO QUESTION #2

STOP HERE

2. Please estimate the NUMBER of months or years you have had disturbing dreams and/or nightmares:
_____months _____years
3. On average, do your nightmares wake you up? (Circle answer)
Never/Rarely

Occasionally

Sometimes

Frequently

Always

4. How would you rate the SEVERITY of your disturbing dreams and/or nightmare problem? (Circle answer)
No
Minimal
Problem Problem

Mild
Problem

Moderate
Problem

Severe
Problem

Very Severe
Problem

Extremely Severe
Problem

5. How would you rate the INTENSITY of your disturbing dreams and/or nightmares? (Circle answer)
Not
Minimal
Intense Intensity

Version 2 - ENGELSK

Mild
Intensity

Moderate
Intensity

01-02-2016

Severe
Intensity

Very Severe
Intensity

Extremely Severe
Intensity

PTF5

Disturbing dreams and Nightmare Severity Index (DDNSI)
Dato:_____________ Ratingnr.:______ Label:

DISTURBING DREAM AND NIGHTMARE SEVERITY INDEX (CONT.)
Not at
All

Slightly

Moderately

Very
Much

A Great
Deal

6. My disturbing dreams or nightmares
cause me to lose sleep:
7. My disturbing dreams or nightmares
make it difficult to fall asleep:
8. My disturbing dreams or nightmares
interfere with the quality of my sleep:
9. My disturbing dreams or nightmares
interfere with my mood:
10. My disturbing dreams or nightmares
make it difficult to sleep through the
night:
11. My disturbing dreams or nightmares
interfere with my mental health:
12. My disturbing dreams or nightmares
interfere with my physical health:
13. My disturbing dreams or nightmares
interfere with social or recreational
activities:
14. My disturbing dreams or nightmares
interfere with my school or work
performance:
15. My disturbing dreams or nightmares
interfere with my relationships:
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