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1 List of abbreviations
ACT: acceptance and commitment therapy
BARS-MH test: Body Awareness Rating Scale-Movement Harmony test
BBAT: basic body awareness therapy
BPI: Brief Pain Inventory
CBT: cognitive behavioural therapy
CTP: Competence Centre for Transcultural Psychiatry
EMDR: eye movement desensitisation and reprocessing
FIML: Full Information Maximum Likelihood
FMK: abbreviation in Danish for Fælles Medicinkort, an abbreviation in Danish for Shared Medication
Record. An online system for prescribing medication, where the primary and secondary health sector can
access and adjust patient’s medication.
GAF: Global Assessment of Functioning
HAM-A: Hamilton Anxiety scale
HAM-D: Hamilton Depression scale
HPA axis: hypothalamic-pituitary-adrenal axis
HSCL-25: Hopkins Symptom Checklist-25
HTQ: Harvard Trauma Questionnaire
MAIA: Multidimensional Assessment of Interoceptive Awareness
MCID: Minimal clinically important difference
MD: Medical doctor
MPA: mixed physical activity
MTV: Abbreviation for Medical Technology Assessments in Danish. Until 2012 this was the name of the
Danish health authorities’ official assessments of evidence for interventions used within the health sector.
PA: Physical activity
PTF: Abbreviation for Psychiatric Trauma research on Refugees in Danish. All randomised trials at CTP are
named PTF followed by the number of the trial. Consequently, the trial described in the present thesis is
called PTF4.
PTSD: Post-traumatic Stress Disorder
RCT: Randomised Controlled Trial
SD: Standard deviation
SCAN: Schedules for Clinical Assessment in Neuropsychiatry
SCL-90: Symptom Checklist-90
SDS: Sheehan Disability Scale
SFT: Senior Fitness Test
SSRI: Selective Serotonin Reuptake Inhibitor
TAU: treatment as usual
TF-CBT: trauma-focused cognitive behavioural therapy
TRIM: Treatment and Research Integrated Model
UNHCR: United Nations Refugee Agency
VAS: Visual Analogue Scale
WHO-5: The WHO-5 Well-Being Index
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2 Preface
The present thesis reflects the major part of the work that I have completed during my time as
PhD student at the Competence Centre for Transcultural Psychiatry (CTP) and the Faculty of Health
and Medical Sciences at Copenhagen University, from November 2013 to March 2019 (including
two times maternity leave).
The primary focus during my time as a PhD student has been to work on the randomised
controlled trial named PTF4 (PTF is an abbreviation for Psychiatric Trauma research on Refugees in
Danish, and the number refers to the study being number four in the row of randomised trials
conducted at CTP. Hence, the trial described in the present thesis is called PTF4). While the clinical
setup and the basic research setup was already in place before the commencement of PTF4 (with
students helping to monitor the trial and entering data, translated versions of the previously
applied outcomes), I was the main person responsible for designing, planning, and setting up the
trial. I was responsible for applying for approval from the Research Ethics Committee, the Danish
Data Protection Agency.
My responsibility also included the continuous training of staff working on PTF4, and together with
my main supervisor, Jessica Carlsson, assure enough qualified physiotherapists during the trial
period. Additionally, the monitoring of the trial and communication with the relevant authorities
were my responsibility. During the data-collection of the trial, I was working part-time as a medical
doctor (MD) and, in line with the rest of the MDs working at CTP, was responsible for the
treatment of patients at CTP in general and patients participating in PTF4.
For the two periods I was on maternity leave, my supervisor Jessica Carlsson took over the main
responsibility of the trial. After the completion of the trial I was the main person responsible for
the statistical analyses, which have been conducted in cooperation with co-supervisor Professor
Erik Lykke Mortensen. Finally, I wrote the present thesis, and I am the main author of the included
papers.
The papers in the thesis are all related to PTF4. Paper 1 is a protocol paper concerning the design
of the trial, while Paper 2, 3 and 4 presents results from the trial. Paper 2 has been submitted
October 2018, while Paper 3 and 4 have not yet been submitted.
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6 English summary
Introduction, aims and objectives:
With the increasing numbers of refugees worldwide, the high prevalence of post-traumatic stress
disorder (PTSD), comorbid depression and comorbid pain among trauma-affected refugees will be
reflected in treatment institutions where refugees seek help and will be relevant to all societies
where refugees seek protection.
The prevalent coexistence of chronic pain is further believed to maintain symptoms of PTSD and
increase the complexity of the condition. Despite this, limited evidence exists on how best to treat
PTSD and its comorbid conditions among trauma-affected refugees. Additionally, sparse
knowledge exists on what predicts treatment response. Studies suggest that physical activity can
have positive effects on symptoms of PTSD and pain. Accordingly, the first aim of this PhD was to
evaluate the effects of physical activity as an add-on treatment to psychiatric treatment as usual
(TAU) for trauma-affected refugees with PTSD in a randomised controlled trial (RCT). The second
aim of this PhD was to evaluate predictors of treatment response from the data of the RCT.
The thesis includes four papers based on the randomised controlled trial called PTF4: Paper 1 is
the research protocol, Paper 2 reports on the main results of the randomised trial, while Paper 3
and Paper 4 are two studies on predictors of treatment response based on the data from the PTF4
trial.
Below the aim, objectives and hypothesis of each papers are presented.
Paper 1: The aim of Paper 1 was to present the study protocol of the Randomised Controlled Trial
PTF4 with a presentation of background, methods and design and including measures of outcome.
Paper 2: The aim of Paper 2 was to investigate if adding either basic body awareness therapy
(BBAT) or mixed physical activity to the treatment as usual (TAU) for trauma-affected refugees
with PTSD would augment the treatment effect compared to TAU alone for mental health
symptoms (PTSD (primary outcome), depression, and anxiety), pain, quality of life as well as
functional capacity, and body awareness. The hypothesis was, that adding physical activity to TAU
would generally increase treatment effect on the applied outcomes.
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Paper 3: The aim of Paper 3 was to identify predictors of treatment response for trauma-affected
refugees measuring symptoms of PTSD and depression. The specific objectives were 1) to examine
the predictive value of the items included in the CTP Predictor Index and 2) to examine the
contribution of objective predictors and clinically assessed items included in the CTP Predictor
Index. Based on the previous studies on predictors of treatment response and acknowledging
that the objective predictors most likely would be easier to rate, the hypothesis was that the
objective predictors would be stronger predictors of treatment response than the clinically

assessed predictors.
Paper 4: The aim of Paper 4 was to study the impact of chronicity of PTSD and baseline comorbid
pain on treatment response in trauma-affected refugees. The specific objectives were: 1) To
analyse the association between chronicity of PTSD symptoms and treatment response on
symptoms of PTSD, depression and life quality, and 2) to analyse the association between baseline
pain score and treatment response on symptoms of PTSD, depression, and life quality. It was
hypothesised that a chronicity and high baseline pain score would be associated with poorer
treatment response.
Methods:
Paper 2: The PTF4 was a pragmatic randomised controlled trial with three arms. It was a parallel
group superiority study with an allocation ratio of 1:1:1. The trial was conducted at the
Competence Centre for Transcultural Psychiatry (CTP), between 13 September 2013 and 30
September 2015. The study included 318 adult (≥18 years) trauma-affected refugees with PTSD
who were allocated into three groups. All three groups received TAU. The control group (group C,
n= 110) received TAU only; group B participated in basic ody Awareness Therapy (BBAT) (n= 114),
and group M participated in mixed physical activity (MPA) (n= 114). TAU consisted of treatment by
medical doctor (MD), manual-based cognitive behavioural therapy (CBT) by a psychologist and
social counselling. The add-on treatment of BBAT and MPA consisted of individually based
physiotherapist sessions, one hour per week for 20 weeks. The average length of treatment course
was ten months. The primary outcome of the study was symptoms of PTSD measured on the selfadministered Harvard Trauma Questionnaire (HTQ). Secondary outcomes included: symptoms of
anxiety and depression measured on the self-administered Hopkins Symptom Check-List-25 (HSCL7

25), and the observer-rated Hamilton Depression and Anxiety Rating Scales (HAM D+A)
(performed by blinded raters). Level of functioning was assessed by the Sheehan Disability Scale
(SDS), while WHO-5 assessed the quality of life. Somatisation was assessed by the somatisation
items from the Symptom Check List-90 (SCL-90). Observer-rated Global Assessment of Function
and Symptoms (GAF-F &S) assessed the capacity of function and level of symptoms and the
observer-rated Health of the Nation Outcome Scales (HoNOS) assessed health and social
functioning. Pain severity and interference were assessed by the self-administered Brief Pain
Inventory (BPI), and body awareness was assessed by the Multi Assessment of Interoceptive
Awareness (MAIA). Furthermore, three objective physiotherapeutic instruments assessing
function were used: Dynamic Gait Index (DGI), evaluating the dynamic/functional balance; Senior
Fitness Test (SFT) assessing body strength and aerobic fitness; and De Morton Mobility Index
(DEMMI), assessing the mobility of patients with physical limitations.
The CTP Predictor Index, a tool of 20 single predictor items used to rate psychosocial predictors of
treatment response systematically, was rated at treatment start by the medical doctors,
psychologists, social counsellors and physiotherapists.
Paper 3: The sample analysed was the intention-to-treat-sample of PTF4 and outcomes were
symptoms of PTSD and depression measured on HTQ and HSCL-25-depression. The single items of
The CTP Predictor Index items were grouped into objective items and clinically assessed items. The
objective and clinically assessed items were analysed by bivariate correlations and multiple linear
regressions.
Paper 4: The sample analysed was the intention-to-treat-sample of PTF4. Outcomes were
symptoms of PTSD, depression and quality of life measured with HTQ, HSCL-25-depression and
WHO-5. Variables on the chronicity of PTSD and baseline pain score were analysed by multiple
linear regressions.
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Results:
Paper 2: In the study, 338 participants were included and 20 were excluded according to exclusion
criteria. Therefore, 318 participants (group C/B/M, n=104/105/109) were available for intentionto-treat analyses. The average attendance of the physiotherapy sessions was ten times. In the
intention-to-treat sample, we found small but statistically significant improvements on pre- to
post-treatment ratings for all three groups on the primary outcome as well as on several of the
secondary outcome measures. However, we found no statistically significant differences between
the randomisation groups on any outcome measures. Results of the per-protocol analyses
(conducted on the entire control group and participants from group B and M who had completed
at least ten physiotherapy sessions) showed consistent findings of small but statistically significant
improvements on the primary outcome and several of the secondary outcomes on the pre- to
post-treatment ratings but with no differences between the three groups.
Paper 3: The results of the multiple regressions showed the following items to be significant and
positively associated with treatment response for symptoms of PTSD: no previous psychiatric
treatment attempts and a good ability to reflect. For treatment response on depression, a
significant and positive association was found for a good ability to reflect and motivation for
participation in physiotherapy. Additionally, for both outcomes, age was significantly associated,
pointing to a larger treatment effect for the younger and the oldest age-groups. The items of the
CTP Predictor Index including age and gender explained 24 % and 28 % of the variance in
treatment response for PTSD and depression respectively. Age was a control variable and
explained 21 % for both outcomes, leaving 3 % and 7 % to the CTP Predictor Index variables. The
clinically assessed predictor items explained more variance relative to the objective predictor
items in the CTP Predictor Index. However, both the objective and the clinically assessed predictor
items add important value in predicting the treatment response.
Paper 4: Results of the multiple regressions showed long duration of functional impairment due to
PTSD and high baseline pain severity to be significant predictors of poor treatment response for
symptoms of PTSD. For depression, the duration of functional impairment predicted poor
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treatment response. Neither duration of functional impairment nor pain severity predicted
treatment response on the measure of quality of life.
Conclusions:
The PTF4 is the largest RCT conducted on a clinical population of trauma-affected refugees and
adds evidence to the scarce amount of studies regarding physical activity as an add-on treatment
for this population. The main results of the PTF4 (Paper 2) do not provide evidence that add-on
treatment of either BBAT or mixed physical activity bring significantly larger improvement on
symptoms of PTSD compared to TAU alone for adult, trauma-affected refugees. Future studies are
warranted to evaluate if certain sub groups benefit from physical activity. Based on the present
results, it is not suggested that extensive physical activity programs are implemented as part of
standard treatment in similar populations of trauma-affected refugees. The study of the CTP
Predictor Index in Paper 3 brought new knowledge regarding significant predictors of treatment
response. The paper points to the importance of previous treatment attempts, ability to reflect,
motivation and age in relation to treatment response. However, the analyses only explain a
limited part of the variance, hence further search for important predictors is needed. The study on
PTSD chronicity of PTSD in Paper 4 contributed to new insights on the importance of PTSD
chronicity and comorbid pain, pointing to the crucial role of these factors in relation to treatment
response for symptoms of PTSD and depression. Accordingly, refugees with a long-lasting
functional impairment due to PTSD and a high pain score are likely to improve less from
treatment. This stresses the need of early intervention treatment before functional impairment
occurs and underlines the need for targeting comorbid pain. Still more studies are needed to
understand better the associations of how duration and severity of PTSD influence treatment
response and on the mechanisms between PTSD and comorbid pain.
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7 Dansk resume
Introduktion, overordnet formål og målsætninger:
Der er i dag et stigende antal flygtninge i verden, og iblandt disse ses der en høj forekomst af
posttraumatisk stresslidelse (PTSD), komorbid depression og komorbide smertetilstande. Dette
afspejler sig på de behandlingsinstitutioner, hvor flygtninge søger behandling, og må forventes at
have betydning for alle de samfund, hvor flygtninge søger beskyttelse.
Kronisk smerte er en hyppig komorbid tilstand til PTSD og den antages yderligere at opretholde
symptomerne på PTSD og øge kompleksiteten af tilstanden. På trods af dette findes der begrænset
viden om, hvordan man bedst behandler PTSD og de komorbide tilstande til PTSD hos
traumatiserede flygtninge.
Derudover er der sparsom viden om, hvad der forudsiger behandlingsudbyttet. Undersøgelser
tyder på, at fysisk aktivitet kan have positive effekter på symptomer på PTSD og på smerter. Derfor
var det første formål med denne ph.d. at evaluere virkningerne af fysisk aktivitet som
tillægsbehandling til psykiatrisk standardbehandling (TAU) for traumatiserede flygtninge med
PTSD i en randomiseret kontrolleret forsøg (RCT). Det andet formål med denne ph.d. var at
undersøge prædiktorer for behandlingsudbyttet på data fra dette RCT.
Afhandlingen indeholder fire artikler baseret på det randomiserede kontrollerede forsøg kaldet
PTF4: Artikel 1 er en beskrivelse af forskningsprotokollen. Artikel 2 rapporterer resultaterne af det
randomiserede forsøg, mens Artikel 3 og Artikel 4 er to forskellige studier af prædiktorer for
behandlingsudbyttet baseret på data fra PTF4-forsøget.
I det følgende beskrives formål, målsætninger og hypoteser for hver enkelt artikel.
Artikel 1: Formålet med Artikel 1 var at præsentere forsøgsprotokollen for det randomiserede
kontrollerede forsøg PTF4, med en præsentation af forsøgets formål, hypoteser, baggrund,
metode, design og målemetoder.
Artikel 2: Formålet med Artikel 2 var at rapportere resultaterne fra RCT-studiet PTF4. Dermed var
formålet at undersøge, om tillæg til standardbehandling (TAU) af enten basic body awareness
therapy (BBAT) eller blandet fysisk aktivitet for traumatiserede flygtninge med PTSD ville øge
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behandlingseffekten sammenlignet med TAU alene for psykiske symptomer (PTSD (=primært
effektmål), depression og angst), smerte, livskvalitet samt funktionskapacitet og kropsbevidsthed.
Hypotesen var, at man, ved at tillægge fysisk aktivitet til TAU, generelt ville øge
behandlingseffekten på de anvendte effektmål.
Artikel 3: Formålet med Artikel 3 var at identificere prædiktorer for behandlingsudbyttet for
traumatiserede flygtninge i forhold til symptomer på PTSD og depression. De specifikke
målsætninger var: 1) at undersøge den prædiktive værdi af items i CTP Prædiktorindekset og 2) at
undersøge bidraget fra de objektive prædiktoritems og de klinisk vurderede prædiktoritems i CTP
Prædiktorindekset. Baseret på resultater fra tidligere studier over prædiktorer for
behandlingsudbyttet samt i erkendelsen af, at de objektive items sandsynligvis ville være lettere at
vurdere end de klinisk vurderede items, var hypotesen, at de objektive items ville udgøre stærkere
prædiktorer for behandlingsudbyttet, end de klinisk vurderede items.
Artikel 4: Formålet med Artikel 4 var at undersøge betydningen af dels kroniciteten af PTSD og
dels af sværhedsgraden af komorbid smerte ved behandlingsstart i forhold til behandlingsudbyttet
for traumatiserede flygtninge. De specifikke målsætninger var: 1) At analysere sammenhængen
mellem kroniciteten af PTSD-symptomer og behandlingsudbyttet i forhold til symptomer på PTSD,
depression og livskvalitet. Og 2) at analysere sammenhængen mellem sværhedsgraden af smerter
ved behandlingsstart og behandlingsudbyttet på symptomer på PTSD, depression og livskvalitet.
Hypotesen var, at en kronisk PTSD og en høj sværhedsgrad af smerter ved behandlingsstart ville
medføre et dårligere behandlingsudbytte.
Metoder:
Artikel 2: PTF4 var et pragmatisk, randomiseret, kontrolleret forsøg med tre behandlingsarme. Det
var et parallel-gruppe forsøg med en allokeringsratio på 1: 1: 1. Studiet foregik på
Kompetencecenter for Transkulturel Psykiatri (CTP), i perioden d. 13. september 2013 og til d. 30.
september 2015.
Studiet omfattede 318 voksne (≥18 år) traumatiserede flygtninge med PTSD, der blev
randomiseret til 3 grupper. Alle 3 grupper modtog TAU. Kontrolgruppen (gruppe C, n = 110)
modtog udelukkende TAU; gruppe B (n = 114) deltog i basic body awareness therapy (BBAT), og
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gruppe M (n = 114) deltog i blandet fysisk aktivitet (MPA). TAU bestod af behandling ved en læge
(MD), manuel-baseret kognitiv adfærdsterapi (CBT) ved en psykolog og samtaler ved en
socialrådgiver. Tillægsbehandlingen i form af BBAT eller MPA bestod af individuelt baserede
fysioterapibehandlinger, én time om ugen i 20 uger. Gennemsnitslængden af det samlede
behandlingsforløb på CTP var 10 måneder. Studiets primære effektmål var symptomer på PTSD
målt på det selvudfyldte Harvard Trauma Questionnaire (HTQ). Sekundære effektmål var:
symptomer på angst og depression målt på det selvudfyldte Hopkins Symptom Check-List-25
(HSCL-25) og de observatørudfyldte Hamilton Depression og Angst Rating Scales (HAM D + A)
(udført af blindede observatører). Funktionsniveau blev vurderet på det selvudfyldte Sheehan
Disability Scale (SDS), mens livskvaliteten blev målt på det selvudfyldte WHO-5. Somatisering blev
vurderet ved hjælp af somatiserings-items fra Symptom Check List-90 (SCL-90). På den observatørvurderede Global Assessment of Function and Symptoms (GAF-F & S) blev funktionsniveau og
sværhedsgrad af symptomer vurderet, og psykiske forhold samt sociale omstændigheder og
levevilkår blev vurderet på det observatør-vurderede Health of Nation Outcome Scales (HoNOS).
Sværhedsgrad af smerter og smerters indflydelse på dagligdagen blev vurderet på den
selvudfyldte Brief Pain Inventory (BPI), og kropsbevidstheden blev vurderet på den selvudfyldte
Multi Assessment of Interoceptive Awareness (MAIA). Desuden blev der anvendt tre objektive
fysioterapeutiske mål, der vurderede funktionen: Dynamic Gait Index (DGI), som evaluerer den
dynamiske/funktionelle balance; Senior Fitness Test (SFT), der vurderer kropsstyrken og aerob
fitness; og De Morton Mobility Index (DEMMI), der vurderer mobiliteten hos patienter med fysiske
begrænsninger.
CTP Prædiktorindekset er et værktøj med 20 enkle prædiktoritems, der bruges til systematisk at
vurdere psykosociale prædiktorer for behandlingsudbyttet. Det blev udfyldt ved behandlingsstart
af både læger, psykologer, socialrådgivere og fysioterapeuter.
Artikel 3: Dette studie analyserede intention-to-treat populationen fra PTF4-studiet og
effektmålene var symptomer på PTSD og depression målt på HTQ og HSCL-25-depression. De
enkelte items i CTP Prædiktorindekset blev grupperet som objektive items og klinisk vurderede
items. De objektive og klinisk vurderede items blev analyseret ved bivariate korrelationer og
multiple lineære regressioner.
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Artikel 4: Dette studie analyserede (ligesom artikel 3) intention-to-treat populationen fra PTF4studiet. Effektmål var symptomer på PTSD, depression og livskvalitet målt ved HTQ, HSCL-25depression og WHO-5. Variabler vedrørende kroniciteten af PTSD og sværhedsgraden af smerte
ved behandlingsstart blev analyseret ved multiple lineære regressioner.
Resultater:
Artikel 2: Studiet inkluderede 338 deltagere, og deraf blev 20 ekskluderet i henhold til
udtrækningskriterier. Dermed var der i alt 318 deltagere, som kunne indgå i intention-to-treat
analyserne (kontrolgruppe/gruppe B/gruppe M, n = 104/105/109). Den gennemsnitlige deltagelse
i fysioterapisessioner var 10 gange for gruppe B og gruppe M. For intention-to-treat populationen
fandt vi små, men statistisk signifikante forbedringer målt fra præ- til post-behandling på det
primære effektmål samt på flere sekundære effektmål for alle tre grupper. Derimod fandt vi ingen
statistisk signifikante forskelle mellem randomiseringsgrupperne på nogen af effektmålene. Perprotokol-analyserne (udført på hele kontrolgruppen samt deltagere fra gruppe B og gruppe M, der
havde gennemført mindst ti fysioterapi sessioner) viste konsistens i forhold til intention-to-treat
resultaterne i form af små, og statistisk signifikante forbedringer på det primære effektmål og flere
af de sekundære effektmål, men ingen signifikante forskelle mellem de tre grupper på det
primære effektmål.
Artikel 3: Resultaterne af de multiple regressioner viste følgende items som signifikante og positivt
associeret med behandlingsudbyttet for symptomer på PTSD: ingen tidligere psykiatriske
behandlingsforsøg og en god refleksionsevne. På behandlingsudbyttet for depression blev der
fundet en signifikant og positiv sammenhæng med en god refleksionsevne og med motivation for
deltagelse i fysioterapi. Derudover var der signifikant sammenhæng mellem alder og
behandlingsudbytte for begge effektmål, hvilket dermed pegede på et større behandlingsudbytte
for de yngre samt de ældste aldersgrupper. De testede items fra CTP Prædiktorindekset samt alder
og køn forklarede i alt henholdsvis 24 % og 28 % af variansen i behandlingsudbyttet for
henholdsvis PTSD og depression. Alder var en kontrolvariabel, men forklarede 21 % for begge
resultater, hvilket betyder, at kun 3 % og 7 % blev forklaret af CTP Prædiktorindeks-items. De
klinisk vurderede prædiktor-items forklarede mere varians sammenlignet med de objektive
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prædiktor-items i CTP Prædiktorindekset. Både de objektive prædiktorer og de klinisk vurderede
prædiktoritems tilføjede dog hver især vigtig information ved forsøg på prædiktion af
behandlingsudbyttet.
Artikel 4: Resultater af de multiple regressioner viste, at en lang varighed af funktionstab på
baggrund af PTSD og en høj sværhedsgrad af smerte ved behandlingsstart var signifikante
prædiktorer for et mindre behandlingsudbytte målt på symptomer på PTSD. For depression
forudsagde varigheden af funktionsstab også et ringere behandlingsudbytte. Derimod forudsagde
hverken varighed af funktionstab eller smertesværhedsgrad behandlingsudbyttet på måling af
livskvalitet.
Konklusion:
PTF4 er det største RCT, der er blevet udført på en klinisk population af traumatiserede flygtninge,
og tilføjer dermed evidens til den sparsomme mængde forskning på behandling af traumatiserede
flygtninge og tilføjer specifikt viden vedrørende fysisk aktivitet som tillægsbehandling for denne
population. Hovedresultaterne af PTF4, som beskrevet i Paper 2, giver ikke evidens for, at
tillægsbehandling i form af enten BBAT eller blandet fysisk aktivitet giver en signifikant større
forbedring på symptomer på PTSD sammenlignet med TAU alene for voksne, traumatiserede
flygtninge. Resultaterne fra fremtidige studier må dog undersøge yderligere, om det kan vise sig,
at visse undergrupper vil have mere gavn af fysisk aktivitet, end den samlede population vi har
undersøgt her.
På baggrund af de foreliggende resultater fra Artikel 2 anbefales det derfor ikke, at omfattende
behandling med fysisk aktivitet planlægges som en del af standardbehandlingen for lignende
populationer af traumatiserede flygtninge.
Studiet af CTP Prædiktorindekset i Artikel 3 bragte ny viden om signifikante prædiktorer af
behandlingsudbyttet. Resultaterne fra Artikel 3 peger på betydningen af tidligere
behandlingsforsøg, refleksionsevne, motivation og alder i forhold til behandlingsudbyttet.
Analyserne forklarer dog kun en begrænset del af variansen, og derfor er der behov for flere
studier prædiktorer. Studiet med fokus på betydningen af kronicitet af PTSD i Artikel 4 bidrog til ny
viden om betydningen af kronisk PTSD og komorbid smerte, og pegede på disse faktorers
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afgørende rolle i relation til behandlingsudbyttet for symptomer på PTSD og depression.
Flygtninge med langvarig funktionsnedsættelse som følge af PTSD og med en høj smertescore vil
dermed sandsynligvis få et ringere behandlingsudbytte. Dette understreger behovet for tidlig
behandlingsindsats inden et funktionstab sker, og det understreger behovet for at målrette
behandlingen til også at fokusere på komorbide smerter. Dog er stadig flere studier nødvendige
for bedre at forstå sammenhængene mellem, hvordan varighed og sværhedsgrad af PTSD påvirker
behandlingsudbyttet, og desuden anbefales det at lave studier over virkningsmekanismerne
mellem PTSD og comorbid smerte.
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8 Introduction
Armed conflicts and political suppression around the globe cause millions of people to flee and a
large part end up with traumas due to the experiences of violence, war and often imprisonment or
torture (1). The magnitude of people fleeing on-going conflicts are unprecedented (2), and has led
to record-high numbers of applicants for asylum. The UN Refugee Agency (UNHCR) estimated, that
in the world alone in 2016, refugees and asylum seekers constituted a total numer of 25.9 million
people (3). Despite a growing awareness of the vast consequences that traumas of armed conflicts
can have, still little evidence exists on best how to treat post-traumatic stress disorder (PTSD) in
trauma-affected refugees. The present thesis seeks to remedy this lack of evidence and lack of
knowledge on what predicts treatment response.
The growing numbers of trauma-affected refugees worldwide has over the last years led to an
increasing focus on determining the scope of consequences of traumatic experiences in refugees
(4,5). In the systematic review and meta-analysis by Steel and colleagues the prevalence rate for
both PTSD and depression among refugees was found to be 30% (4), and Fazel and colleagues
found refugees to be about 10 times more likely to have PTSD, compared with age-matched
general populations of the countries of resettlement (5). Refugees with PTSD often present a
complex clinical picture of several comorbid psychiatric symptoms or illnesses, especially
depression (4,6,7), but also other anxiety disorders and enduring personality change after a
catastrophic experience (6). Additionally, aspects of culturally bound ways of expressing distress
can also add to the complexity of the clinical picture of trauma-affected refugees (8). Although less
documented, psychotic symptoms are also frequently identified among trauma-affected refugees
(6,9,10). One study from the Competence Centre for Transcultural Psychiatry (CTP) on a clinical
sample of trauma-affected refugees (n=220), showed a prevalence of secondary psychotic
features of 41% (11).
The wide-ranging problems of both psychiatric and social domains of trauma-affected refugees
were investigated in the study by Palic and colleagues (12) on trauma-affected refugee
outpatients, showing overall higher levels of psychiatric disability even when compared to
psychiatric inpatients (12). PTSD can vary in severity; however, for many it becomes a disabling
and chronic condition (13). The symptoms of PTSD often do not merely affecti the single individual
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but can affect the families. In a large cohort study of trauma-affected refugee caregivers, PTSD
was found to influence parenting behaviour and cause adverse effects on their children's mental
health (14), underlining the societal importance of establishing effective treatment of PTSD.

8.1 PTSD and comorbid pain
Pain in highly prevalent in several different populations with PTSD (15). This includes, for example,
military veterans, fire fighters, and trauma-affected refugees (16,17).
Further, meta-analyses and reviews have found consistent evidence that chronic pain is associated
with PTSD (15,17–21).
In clinical studies of trauma-affected refugees, comorbid pain has been found to be as high as 65%
(22), 88% (23), 71-81% (24), and 80-100% (25).
The mechanisms behind the association between PTSD and pain are not clear. According to the
mutual maintenance theory, PTSD and chronic pain mutually maintain the symptoms of one
another (26), whereas following the shared vulnerability theory suggested by Asmundson (15), the
association lies in a (assumed genetical) predisposition to the onset of the two conditions and
their comorbidity (15,16,19). As noted by Brennstuhl (19), in these two explanations lies a
distinction between etiological vulnerability and maintenance factors (19). However, the
respective theories mentioned here are more based on theories than empirical evidence
(16,20,27,28). Also, the temporal relationship between PTSD and comorbid pain is still not clear
(15).
Seen from a neurobiological context, explanations of the link between PTSD and comorbid pain
are found in a range of studies showing evidence, that neurobiological factors may contribute to
the high coexistence and synergistic interactions of chronic pain and PTSD, such as a reduced
neuropeptide Y, allopregnanolone and pregnanolone (together termed ALLO) (29–32). According
to the mutual maintenance theory, avoidant coping (both in terms of behavioural avoidance of
physical activity and movements and cognitive avoidance) is associated with the maintenance of
symptoms and a physical deconditioning (21,26,33). Accordingly, to cut the vicious cycle of mutual
maintenance of pain and PTSD, treatment approaches that focus on increasing activity levels have
been suggested (21,26,33,34).
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Schwarts and colleagues (35) have found significantly higher use of analgesic medication among
patients with PTSD (non-refugees) in comparison with patients of other mental disorders (35) but
despite this, there has been little research on the use of medications in the population of traumaaffected refugees with chronic pain (17).
Consequently, treatment of comorbid pain should play a central role in improving the treatment
and well-being of patients with PTSD including both PTSD among the general population and
refugees.

8.2 Treatment of PTSD
In the following, first a brief description of the suggested treatment methods for PTSD in the
general population is given, hereafter follows a description of the evidence regarding treatment of
PTSD for trauma-affected refugees.

8.2.1 Treatment of PTSD in the general population
Regarding treatment of PTSD in the general population, treatment guidelines exists (36–39).
Psychological interventions are suggested as first-line treatment (36), for example cognitive
behavioural therapy (CBT) with a trauma focus, eye movement desensitisation and reprocessing
(EMDR), or stress management (36,38,40). According the most recent NICE guideline (36), use of
medication could be considered (either SSRI (Selective Serotonin Reuptake Inhibitor) or
venlafaxine); however, according to NICE recommendation, SSRIs have shown to be less effective
than any of the psychological interventions recommended (36).

8.2.2 Treatment of PTSD in trauma-affected refugees
Despite an increased recognition of the extensive range of complex consequences of PTSD for
trauma-affected refugees, still sparse evidence exists regarding most aspects of treatment for this
group (41–48,176).
Although, as described, guidelines exist for treatment of PTSD in the general population, the
treatment that is useful for other trauma-affected groups is not necessarily sufficiently covering
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the needs of trauma-affected refugees (41). Furthermore, although experienced clinicians have
published their recommendations for treatment (49–51), a consensus of evidence-based
recommendations for best practice treatment for trauma-affected refugees is highly needed
(41,43,47).
Some studies have gradually emerged on aspects of treatment such as psychotherapy for traumaaffected refugees (42,43,48,52). The review by Nosè et al. (41) found the best evidence among the
different psychosocial treatments to be the use of NET (narrative exposure therapy), a variant of
cognitive behavioural therapy with a trauma focus. The meta-analysis by Thompson (48) on
psychological interventions for PTSD in refugees and asylum seekers finds a generally limited
number of RCTs and calls for studies of direct comparisons between psychological interventions,
to help determine efficacy. On the existing basis of studies Thompson et al. found the best
evidence supporting trauma-focused therapies, and, following subgroup analysis, found
preliminary support of the evidence of eye movement desensitisation and reprocessing (EMDR)
and NET (48). The two recent systematic reviews of psychosocial interventions for adult refugees
and asylum seekers by Tribe et al. (45) and Nosè et al. (41), conclude that there is a lack of studies
on real-world multidisciplinary interventions and that the methodological quality is limited (41,45).
Therefore, robust intervention-studies are still lacking, not least studies with an integrated
treatment approach, targeting the complexity of the condition – including but not limited to the
treatment of PTSD (41,43,45).

8.3 Differences between trauma-affected refugees and other traumaaffected populations and consequences for treatment
As described above, for the treatment of PTSD among the general population, a growing body of
evidence on treatment exists (38,39). However, with numerous differences between traumaaffected refugees and other trauma-affected populations (53), this implies that transferring results
from other populations to the treatment of trauma-affected refugees must be done with great
cautiousness (41). Firstly, survivors of civilian trauma have often experienced a single traumatic
event whereas refugees typically have experienced multiple and often prolonged traumatisation
(54). Also, while non-refugee PTSD patients mostly stay in their own surroundings in a potentially
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safe-space, per definition refugees must flee their homes and leave everything familiar behind,
including their foundation regarding culture, language, status, and work identity. Furthermore,
besides traumas experienced during adulthood, exposure to traumas during childhood such as war
and conflict as well as domestic childhood adversities are shown to be common among refugees
(55,56). These incidents during childhood have been identified as a risk factor of developing adult
PTSD (57,58) and might help to explain chronicity of symptom and treatment challenges in adult
refugee populations (56). Consequently, refugees tend to present more complex conditions, than
what the PTSD diagnosis we know today captures (1).
As a consequence of these differences, it must be approached critically whether treatment
approaches developed for non-refugee populations of PTSD-patients, especially populations of
single incident PTSD, can be transferred to the treatment of trauma-affected refugees and hence
point to that there is a need for specific studies on trauma-affected refugees (175).

8.4 Physical activity and its role in treatment of psychiatric disorders and
pain
Regarding treatment across different populations with PTSD and its comorbidities, for example
comorbid pain, several clinicians and researchers have pointed to a general acknowledgement of
the potentially beneficial consequences of a multidisciplinary approach, aiming at increasing
activity levels (21,26,33,34). Consequently, physical activity (PA) is widely used in many forms in
the treatment of PTSD in different trauma-affected populations, among others for veterans (59–
61).
Furthermore, PA is used in the treatment of a range of psychiatric disorders (32), some of which
are comorbid to PTSD, including depression (62) and anxiety disorders (63).
Furthermore, PA is frequently used for chronic pain in general (64), another condition comorbid to
PTSD.
Against this background, in the following paragraph definitions, mechanisms of effects, and
evidence of PA as treatment for those mentioned comorbid disorders shall be discussed briefly,
including the rationale for the use of PA in the present study design of PTF4.
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Studies on refugee populations are scarce compared to the number of studies on non-refugee
populations and accordingly the level of evidence regarding PA as treatment for refugees is
generally lower. Because of this paucity of studies on refugee populations, if not specifically
mentioned, the following paragraphs concern studies on non-refugee populations.
Physical activity is, in this thesis, considered as ´any bodily movement produced by skeletal
muscles that results in energy expenditure´ (as defined by Caspersen, 1985 (65)).
PA can be divided into two categories: 1) PA in the form of structured exercise as ´a sub-category
of physical activity that is planned, structured, repetitive, and has as a final or an intermediate
objective the improvement or maintenance of physical fitness´ (as defined by Caspersen, 1985 (65))
such as cycling, jogging, fitness training or other cardiovascular training (66) and as 2) mind-body
interventions such as yoga, Tai Chi, qigong, and BBAT (67) which often include elements of deep
breathing, meditation, or mind-fullness and focus of body and self-awareness (68). Mind-body
interventions are for this thesis defined as: ´interventions with components of interaction among
the mind, body, and behaviour, with the intent to integrate these three components in the pursuit
of improved physical functioning, and mental and physical health´ (as defined by Kim et. al (67)).

8.4.1 Physical activity in the form of structured exercise and mind-body
interventions
The categories of PA as defined in this thesis – structured exercise and mind-body interventions –
have different content and methodology, and different theories of working mechanisms applies,
although overlaps exist between the two categories. Additionally, different levels of evidence
exist, with a much larger amount of high-quality studies evaluating the evidence of structured
exercise, whereas the evidence existing on mind-body interventions is much sparser. Accordingly,
in the following, structured exercise and mind-body interventions shall be described separately
regarding aspects of working mechanisms, content and evidence.

8.4.1.1 Structured exercise
The effects of PA on the body and mind are manifold, and the full range of working mechanisms of
PA on the above-mentioned conditions is not yet clear, nor regarding PA in the form of structured
exercise (32,63,69). Numerous plausible mechanisms are suggested to be in play, some of which
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are well supported by evidence. Here are some of those: psychological mechanisms: distraction,
self-esteem (70), the mastery hypothesis, and self-efficacy theory (69,71); neurobiological and
neurophysiological mechanisms: enhancing serotonergic and dopaminergic neurotransmission,
affecting and perhaps normalising the hypothalamic-pituitary-adrenal axis (HPA axis) and
stimulating neurogenesis (72–76).
Regarding the working mechanisms of PA in the form of structured exercise on pain, there are
suggested overlaps to the neurobiological working mechanisms just mentioned (77). Furthermore,
as exercise is believed to increase vagal parasympathetic and sympathetic activity and
neurotransmission, exercise is thus suggested potentially to suppress proinflammatory pathways
and in this way reduce pain (77). Additionally, strength training can improve the musculature,
hence increasing a person’s capacity to support bone and cartilage and further supporting
movement around a joint, with the potential of bringing pain relief (64,78).

8.4.1.2 Mind-body interventions
Particularly for PA in the form of mind-body interventions, studies point to the mechanism that
could partly lie in the shift towards dominance of the parasympathetic nervous system and effects
on the HPA axis (67,79–84). A meta-analysis by Gothe et al. (85), including fifteen RCTs and seven
counterbalanced exercise protocols to examine acute effects of yoga on cognition, showed yoga to
induce significant positive effects (of moderate to strong effect sizes) on aspects of cognition,
memory, attention, processing speed and executive functions (85). On this background, Gothe et
al. suggest it to be plausible, that changes in stress-related physiological systems may be one of
the mechanisms leading to the improved cognitive achievements that have been shown from yoga
interventions (85).
Several theorists on mind-body interventions consider body awareness to be a central aspect of
the treatment of PTSD as discussed by Mehling et al. and van der Kolk (84,151a). As a loss of body
awareness is suggested by van der Kolk to play a significant role in the pathology of PTSD, body
awareness (in terms of learning to notice, tolerate, and manage somatic experience) is hence also
suggested to be a crucial aspect of treatment of PTSD, specifically in relation to emotion regulation
(84). In mind-body interventions such as yoga and basic body awareness therapy (BBAT), body
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awareness is considered important in the treatment of PTSD. Accordingly, improved body
awareness is suggested to be a potential mechanism for the therapeutic effects of mindfulnessbased therapies such as basic body awareness therapy (86,151a).
A mechanism suggested to induce the effects on PTSD of improved body awareness is a link
between pain and body awareness (86). In support of this, an fMRI study on body awareness
suggests mindfulness meditation to facilitate a reduction of pain through an increase in sensory
processing (87).

8.4.1.2.1 Basic body awareness therapy (BBAT) – an introduction
Basic body awareness therapy (BBAT) was the mind-body intervention of the PTF4 trial. The
theoretical background and content of BBAT will, therefore, be explained in this section.
Furthermore, the rationale for choosing BBAT for this trial will be presented in the following. As a
part of the evidence supporting this method is not directly on populations of PTSD or otherwise
fitting into the framework of the introduction of this thesis, the following is a brief overview of the
theory behind and studies where BBAT was specifically evaluated. The study populations of the
mentioned studies hence encompass different populations (as specified).

8.4.1.2.1.1 Basic body awareness therapy (BBAT) – Theory and evaluation of its effect (different
populations)
Basic body awareness therapy (BBAT) is a body-oriented physiotherapeutic approach with roots in
the Eastern traditions. The method has been further developed in Scandinavia (88,89). BBAT is a
holistic physiotherapeutic treatment with a perspective on physiotherapy treatment directed
towards an awareness of how the body is used, in terms of body function, behaviour, and
interaction with the self and others (90). BBAT aims at normalising posture, balance, breathing,
and coordination. The exercises in BBAT are simple exercises of movements and stillness. At later
stages, integration of breathing and movements can be used and the voice (the sound of a
monotonic tone) can also be used. Aiming at a feeling of ownership of the body and tolerance for
different motor and sensory dimensions are central aspects of the BBAT treatment (89).
Several studies have shown BBAT to be useful partly in the treatment of different psychiatric
populations, for symptoms that are commonly experienced by trauma-affected refugees and in
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different populations with pain. Positive effects of BBAT have been found for somatic symptoms
and self-efficacy among psychiatric outpatients (91), for people diagnosed with personality
disorders (92), for depression (93), for chronic pain and nonspecific musculoskeletal disorders, and
fibromyalgia (94–96). Long-term effectiveness of BBAT was found in an RCT (n=77) for psychiatric
outpatients with mood, stress-related, and somatoform disorders showing improvements in body
awareness, self-efficacy, and significantly less use of psychiatric treatment other than psychiatrists
and a significant increase in the use of social services (91). Regarding the comparison of the effects
of BBAT with other types of PA, one study (n= 78) on non-specific musculoskeletal disorders
indicates larger effects of BBAT and Feldenkrais compared to conventional physiotherapy (95).

8.4.2 Physical activity for depression
Evidence regarding PA as treatment of depression is still somehow conflicting. Three resent
systematic reviews point to few methodologically robust trials and small or at best moderate
effect sizes and only on short term (97–99), whereas a more recent systematic review by Schuch
et al. controlling for publication bias, and including the newest studies, found large antidepressant
effects of exercise on depression when compared to non-active control conditions (100).
Additionally, the review by Ekkekakis (72) raised a detailed methodological critique of the
Cochrane review by Cooney et al. (101). On this background, the recent meta-review on severe
mental illness by Stubbs et al. from 2018 (102) concludes, that despite heterogeneity in outcomes,
exercise has a moderate to large effect on depression, pointing to PA being an effective treatment
of depression, with effects comparable to the effects of antidepressants and psychotherapy (102).
In the direction of mind-body interventions, one systematic review based on four RCTs on yoga,
finds support of a potential acute benefit for yoga in the treatment of depression; however, it
concludes that results are preliminary and recommends yoga only as adjunct treatment (103).
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8.4.3 Physical activity for anxiety
Several recent, systematic meta-analysis on RCTs (63,104) and a review (105) on anxiety found
exercise to reduce anxiety symptoms (32,63,104,105), pointing to PA as a promising additional
treatment option for people with anxiety disorders, also in the direction of mind-body
interventions such as yoga. However, the meta-analysis by Jayakody is points to exercise being less
effective than antidepressant medication (63).

8.4.4 Physical activity for PTSD
8.4.4.1 Physical activity for PTSD in the general population
Physical activity is widely used for PTSD, among others, in different forms in the treatment of PTSD
in veterans (61,106) both as structured exercise and mind-body interventions such as yoga.
Although still a limited number of high-quality studies exist on PA as a treatment for PTSD, there
has been an increasing focus on PA as part of the treatment in recent years (107). The first
Cochrane review on PA in the form of sports and games as a treatment for PTSD in non-refugee
populations by Lawrence et al., concluded that no studies fulfilled the inclusion criteria,
underlining the limitations of the existing studies (108). Since then, several RCTs have been
published, and a systematic review on PA for different, adult, non-refugee populations have been
published by Rosenbaum et al. (66). According to this review of studies on both exercise and mindbody interventions, PA interventions such as aerobic exercise and yoga is suggested to be
potentially beneficial (66). The authors conclude, that although there is still a lack of studies, the
existing evidence points to PA as significantly more effective compared to control conditions at
decreasing symptoms of PTSD and depression for people with PTSD and that PA may be a useful
adjunct to standard treatment in the general field of PTSD (66).
Among reviews of only studies on mind-body interventions, a systematic review looking on effects
of yoga for PTSD (and two other trauma-related disorders, depression and anxiety) was conducted
by Macy et al. (109). The review concludes that evidence is encouraging but preliminary and
recommend yoga only as an ancillary treatment of PTSD. Two other reviews on yoga for treatment
of PTSD conclude that evidence is unclear, especially when compared to other treatment
modalities (110,111).
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8.4.4.2 Physical activity for PTSD in refugee populations
Physical activity is widely used at many mental health clinics treating trauma-affected refugees
(112–114), among which BBAT is widely used as part of or constituting the PA treatment.
Furthermore, the Danish Health Technology Assessment on treatment of PTSD points to evidence
in this field as very sparse but that BBAT may exhibit positive effects in the treatment of traumaaffected refugees (115). However, existing evidence on PA for trauma-affected refugees is limited
to few and smaller studies
A small pilot study on BBAT on trauma-affected refugees (n=9) from CTP by Stade et al. (116)
tested and found high compliance, acceptability and treatment satisfaction of group-based BBAT.
Most participants showed improvements on symptoms of PTSD on the self-administered rating
scales and in the Body Awareness Rating Scale-Movement Harmony (BARS-MH) test. Also, a
qualitative interview study linked to the present RCT, of three patients who had participated in 1420 BBAT sessions indicated positive effects in terms of relieving pain and tension, bringing peace
of mind and body, and making it easier to sleep (117).

8.4.5 Physical activity for the treatment of pain comorbid to PTSD
The evidence concerning treatment of pain comorbid to PTSD is still sparse, both for comorbid
pain in general PTSD populations and for comorbid pain in refugee PTSD populations.
In the following, the focus is on studies of pain where pain is comorbid to PTSD.

8.4.5.1 Physical activity for the treatment of pain comorbid to PTSD in the general population
For general PTSD populations several reviews and papers discuss the link between PTSD and
comorbid pain, and hence the relevance of treatment of the cooccurrence of pain in relation to
PTSD (16,19,27,29). However, still limited evidence exists on effective treatment methods of pain
comorbid to PTSD. In a study by Bourn et al. (61) on 239 veterans, the potential role of physical
activity as a moderator of the pain and PTSD relationship was examined. The study found pain
severity and interference to be associated with more severe PTSD. Moreover, physical activity did
not have effects on PTSD severity. However, it was found to moderate the relationship between
PTSD and comorbid pain, implying that those who were physically active, despite severe levels of
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pain or severe levels of pain interference, were found to have fewer PTSD symptoms. Against this
background, the authors suggest it to be specifically beneficial to use physical activity for those
with high severity pain complaints (61).
One review by Kim et al. based on 16 (mainly smaller) studies of mind-body interventions such as
Tai Chi and Yoga for PTSD found several therapeutic effects on stress responses, including
improvements in pain-tolerance, and in symptoms of anxiety, depression, and anger (67). The
systematic review on PA for PTSD by Vancampfort et al. (118) based on five studies, suggests that
although mechanisms are unclear, improvements in physical fitness following exercise for people
with PTSD might be associated with reductions in pain sensitivity (118).

8.4.5.2 Physical activity for the treatment of pain comorbid to PTSD in refugees
The great paucity of studies on treatment of comorbid pain is especially the case for refugee
populations. Reviews all conclude that there is a great scarcity of evidence (17,41,43,119,120). The
Cochrane systematic review by Baird et al. (2017) on interventions for treating persistent pain and
associated problems in survivors of torture, include only two studies and conclude that there is
insufficient evidence to support nor refute the use of any intervention for persistent pain in
survivors of torture. One of these two studies, a smaller RCT (n=36) published by Liedl et al. (121),
existed at the time the present study of PTF4 was planned, showed preliminary positive effects of
PA. In the meantime, this study has been retracted for unknown reasons.

8.5 Reflections on the rationale behind the design of the PTF4 trial
At the time we designed PTF4, evidence on physical activity as treatment for trauma-affected
refugee was still in its infancy. Until today, this has not changed substantially. However, seeing the
different nascent tendencies of studies on various types of physical activities, in different trauma
populations – including refugee populations – which pointed to a several potential beneficial
effects of physical activity for PTSD and comorbid pain, this laid the fundament of the design of
PTF4: a study which at the same time would evaluate two different types of physical activity from
each end of the spectrum of physical activities – one type of structured exercise and one mind28

body intervention – in regard to symptoms of PTSD and other mental health symptoms, life
quality, functional capacity, pain, and body awareness. Both interventions had been tested on
refugees: mixed physical activity was tested by Liedl et al. (121) and BBAT was tested in a pilot
study conducted at CTP (116), and in several studies on populations with different mental health
illnesses. Additionally, at that time BBAT was one of the most widely used types of PA in the
treatment for trauma-affected refugees in Denmark. We believed this would be a benchmark that
could potentially lead to unprecedented insights about the hypothesised positive effects and
aspects of those respective types of physical activity.

8.6 Predictors of treatment response for PTSD and depression in traumaaffected refugees
Whereas several studies have been conducted on pre- and post-migration predictors of PTSD and
other trauma-related mental health disorders among refugees (122,123), predictors of treatment
outcome have received less attention. It could be hypothesised that some of the factors which
influence the onset and development of PTSD may also play a role in its maintenance; however, as
pointed out by Sonne (175), it appears unlikely that predictors of mental health status are
identical to predictors of treatment response.
In non-refugee populations, potential predictors of treatment response for PTSD have been
identified. A review by Solvason et al., of studies on predictors of treatment response on anxiety
disorders (including PTSD) points to high symptom severity and long duration of illness and
comorbidity with other anxiety or mood disorders as predictors of poor treatment response (124).
For depression, longer duration of depression and the use of medical services have been found to
predict poor treatment outcome for depression (125).
In refugee populations, the few existing studies on predictors of treatment response were mainly
on small samples (between 54-85 participants) (25,126–129). However, two larger studies have
been conducted in this field, one longitudinal study with pre- and post-treatment outcomes by
Drozdek (n =120) (130), and the other which was an RCT-based (n=195) by Sonne et al. (131)
conducted at CTP.
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From these studies, several predictors have been suggested: on demographic variables, female
gender has been suggested to be positively associated with treatment response (128,129),
whereas others did not replicate this finding (6,123,127,131). Also, younger age has been
identified as positively associated with treatment response for PTSD (130) and treatment response
for somatoform symptoms (126). Again, others did not replicate these findings (6,123). The
socioeconomic variable employment was found positively associated with PTSD symptom changes
(131), whereas public financial support was found negatively associated with improvement in
PTSD by Buhmann et al. (25). Some migration-related factors have been identified: Poor treatment
response for PTSD was found associated with needing an interpreter (132,133), and while secure
immigration status predicted a larger treatment response for PTSD in one study by Raghavan et al.
(134), these findings were not replicated by Haagen et al. (127). Related to comorbidity, the
presence and severity of depression was found to have a negative association with PTSD symptom
reduction (127), and related to pain as a predictor, two studies found improvement in depression
severity to be negatively associated with respectively chronic pain (131) and with pain in the arms
(25).
Effective treatment of trauma-affected refugees is challenged by a dearth of evidence on
treatment effects and by studies generally showing only modest results (41). Therefore, to
improve treatment response for this population, we urgently need to gain new knowledge on
factors that may distinguish treatment responders from non-responders and on this background
enable more individualised treatment.
On the background of existing findings and clinical experience, a clinical tool was developed at CTP
in 2010 by Sonne and colleagues (131), named the CTP Predictor Index. It is a psychosocial index of
predictors of treatment response developed to make it possible to evaluate if these selected
psychosocial variables could be used in predicting treatment response in trauma-affected
refugees. As the CTP Predictor Index was first constructed, it consisted of 15 items, which included
five items rated by medical doctors, five by psychologists and five by social workers. The first
results of the evaluation of the CTP Predictor Index found employment status to be significantly
associated with treatment response on HTQ. Low chronic pain scores, a shorter education, and a
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high degree of integration were found to be significantly associated with treatment response for
depression and anxiety (131).
At the pretreatment assessment, clinicians gather information to be better able to plan an
appropriate treatment course. The information gathered can be divided into the type of
information which is easily collected (which can be found by looking it up in the patient record or
by asking yes/no questions) and the type of information which require a longer assessment by an
experienced clinician, such as therapy eligibility and motivation. There is a great need to offer the
most effective treatment to as many patients as possible by using the least time and resources.
However, from a clinical perspective, it can be difficult to distinguish, which information is more
useful to predict treatment response. From the previously conducted studies, it could seem that
primarily the objective predictors are important in predicting treatment response.

9 Aims and objectives
The overall aims of this PhD thesis were to investigate the potential effects of adding physical
activity to treatment as usual of trauma-affected refugees on PTSD, depression and anxiety, pain,
quality of life, functional capacity and body awareness and further to gain knowledge on
predictors of treatment response for the same group.
Paper 1 and Paper 2 cover the first of the two overall aims of this PhD thesis, by presenting the
Study Protocol and results of the RCT evaluating effects of physical activity as an add-on treatment
for trauma-affected refugees. Paper 3 focuses on the second of the overall aims of this thesis, by
evaluating the value of systematically collected objective and clinically assessed predictors of
treatment response through the CTP Predictor Index, whereas Paper 4 likewise focuses on the
second of the overall aims of this thesis, by exploring predictors of treatment response focusing on
specific characteristics of the population that had caught attention during the work with this
population, namely chronicity of PTSD and pain.
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Paper 1
The objective was to present the Study Protocol of the clinical randomised controlled trial PTF4
including a presentation of the design, methods and outcome measures of the trial.
Paper 2
The objective was to investigate if adding either basic body awareness therapy (BBAT) or mixed
physical activity to the treatment as usual (TAU) for trauma-affected refugees with PTSD would
increase the treatment effect compared to TAU alone for PTSD, depression, and anxiety, pain,
quality of life, functional capacity, and body awareness. The hypothesis was that adding physical
activity to TAU would generally increase treatment effect on the applied outcomes.
Paper 3
The study aimed to identify predictors of treatment response for trauma-affected refugees
measuring symptoms of PTSD and depression. The specific objectives were 1) to examine the
predictive value of the items included in the CTP Predictor Index and 2) to examine the
contribution of objective predictors and clinically assessed items included in the CTP Predictor
Index. The hypothesis was that the objective predictors would be stronger predictors of
treatment response than the clinically assessed predictors.

Paper 4
The study aimed to investigate the impact of chronicity of PTSD and baseline comorbid pain on
treatment response in trauma-affected refugees. The specific objectives were: 1) to analyse the
association of the chronicity of PTSD symptoms and previous psychiatric treatment with treatment
response on symptoms of PTSD, depression, and life quality and 2) to analyse the association
between baseline pain score and treatment response on symptoms of PTSD, depression and life
quality. The hypothesis was that chronicity and a high baseline pain score would be associated
with a poorer treatment response.
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10 Methods
The following is a description of the setting, the methods applied, and the population in the RCT
PTF4. In the protocol paper of the study (Paper 1) the planned study design is comprehensively
described. The following sections regarding description of methods should, therefore, be seen as
supplementary to the description in Paper 1, that is to provide further descriptions of procedures
as well as provide additional information in the few cases where modifications from the original
design have occurred.
As all four papers (Papers 1-4) concern PTF4, the majority of the following description of methods
of the PTF4 trial is the fundament of Papers 1-4. Hereafter follows the descriptions of those parts
that were specific or unique for each of Paper 2, Paper 3, and Paper 4.

10.1 The PTF4 trial
10.1.1 Setting
The study was conducted at the Competence Centre for Transcultural Psychiatry (CTP), a specialist
outpatient clinic in the Capital Region of Denmark, treating trauma-affected refugees and migrants
with mental health illness.
CTP was established in 2008 (while at that time it was named Psychiatric Trauma Clinic for
Refugees). At the beginning, the patients referred to CTP were trauma-affected refugees only.
However, from 2013 and onwards the clinic also had an intake of other groups of migrants with
different psychiatric illness. Today, the target population at CTP still mainly comprises traumaaffected refugees (approximately 75%) while migrants with other psychiatric illnesses constitute
approximately 25%.
The research is an integrated and important part of CTP and has grown considerably the last years.
As described in the preface, PTF4 was the fourth randomised clinical trial conducted at CTP.
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10.1.2 Ethics
Like the other studies at CTP, PTF4 was conducted in accordance with the Helsinki Protocol and
patients were included only if written informed consent had been given. When a patient was
referred to the clinic, written information about the PTF4-study was sent to the patient. This
included at letter that provided practical information on the pretreatment interview to come.
Written information about the study was available in five languages: Arabic, Farsi, English,
Bosnian, and Danish. Patients were encouraged to bring a relative or a friend to the pretreatment
interview with the medical doctor if they could find it helpful. Patients who did not wish to take
part in research were offered treatment as usual (TAU) treatment programme, corresponding to
group C in PTF4.
All medical doctors, psychologists, and physiotherapists were asked to report to the investigator if
they became aware of any serious adverse events during the trial, regardless of whether related to
the intervention or not. All serious adverse events discovered (regardless of whether they were
related to the intervention or not) were registered and reported to The National Committee on
Health Research Ethics.

10.1.3 Study approval and monitoring
The study was registered with Clinicaltrials.gov (NCT01955538) and approved by the Ethics
Committee of the Capital Region of Denmark (H-3-2013-080). Furthermore, the study was
approved by the Danish Data Protection Agency (02481 RHP-2013-024). The trial was monitored
during the entire study period by the Good Clinical Practice (GCP) Unit at Copenhagen University
Hospital.
Trial registration: ClinicalTrials.gov, NCT01955538.

10.1.4 Randomisation
Randomisation was conducted by sequentially, numbered and sealed envelopes, stratified by
gender and severity of PTSD symptoms (a score of above or below 3.2 on the HTQ). This was
carried out by staff unconnected to patient treatment. The Department of Biostatistics at the
University of Copenhagen, which was not otherwise involved in the trial, produced a computer34

generated randomisation sequence and drew up a list to carry out anonymous randomisation. As
all treatment took place at CTP and a lot of coordination between the clinicians was needed to
make the treatment course as convenient as possible for the participants, blinding the clinicians
for the intervention was deemed impossible, and due to the nature of the physical activity
intervention, it was not possible to blind participants either. However, an assessor-blindedHamilton Depression and Anxiety (HAM A + D) interview was conducted before and after the
treatment course by a team of medical students, who were blinded to both intervention groups
and blinded to whether it was the pre- or post-treatment interview. These raters were trained at
CTP and took part in joint ratings every 6-8 weeks to ensure the high quality of the ratings and
high interrater reliability.

10.1.5 Participants
The PTF4 study included participants in the period between 13 September 2013, and 30
September 2015, except for a break in inclusion from 1 October 2014 – 31 December 2014.
Accordingly, all patients referred to CTP during this period were invited for a 1-3-hour
pretreatment interview with a medical doctor, where the medical doctor recorded the patient’s
history of mental health symptoms, trauma and social background, and evaluated the patient for
eligibility against the following criteria:
•

being 18 years old or above,

•

recognised as a refugee or family reunified with a refugee,

•

diagnosed with PTSD according to ICD-10 research criteria,

•

having experienced a psychological trauma in the past (e.g., imprisonment, torture,
political persecution, or war experiences)

•

being motivated for treatment.

Written informed consent was obtained from all participants.
The exclusion criteria of PTF4 were the following: having a psychotic disorder (defined as patients
with an ICD-10 diagnosis F2x and F30.1-F31.9), having a current abuse of drugs or alcohol (F1x.24F1x.26), being in need of admission to a psychiatric hospital, having a physical handicap that made
participation in the physical activity impossible, having a cardiac arrhythmia identified on the
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electrocardiogram taken before the start of the treatment, or symptoms of heart problems that
needed further examination.
On the background of the pretreatment interview with a medical doctor, PTSD, depression, and
personality change after a catastrophic event were diagnosed according to a clinical interview
followed by entering ICD-10 criteria for the diagnoses into a diagnostic algorithm. As we wanted to
exclude psychotic disorders, all patients were further interviewed with relevant chapters from the
Schedules for Clinical Assessment in Neuropsychiatry (SCAN interview) (scan ref). All medical
doctors at CTP were certified in using the SCAN interview.
All patients fulfilling the inclusion criteria and no exclusion criteria were invited to participate in
the PTF4. Those patients who did not wish to participate in this study were offered TAU at CTP.
The three randomisation groups were:
1) TAU alone (control group = group C)
2) TAU + basic body awareness therapy (group B)
3) TAU + mixed physical activity (group M)

10.1.6 The treatment courses
All clinicians followed profession-specific manuals developed for the target group in PTF4.

10.1.6.1 Treatment as usual (TAU):
All patients in PTF4 were offered treatment as usual (TAU). TAU consisted of approximately 6-7
months (planned) interdisciplinary treatment, in a framework of 10 sessions with a medical doctor
and, also, 16 sessions with a psychologist. TAU was divided into two phases, of which during the
first phase, the patient had weekly sessions with a medical doctor, while during the second phase,
the patient had monthly sessions with the medical doctor and additionally weekly sessions with a
psychologist. According to what was needed, mostly 1-2 counselling sessions on relevant social
issues+ with a social worker were offered.

10.1.6.2 Treatment by the medical doctor
During these sessions the main focus was on starting up any needed pharmacological treatment
and providing psychoeducation on a wide range of topics such as discussing with the patient what
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PTSD and depression are; how to improve sleep, and so forth. If pharmacological treatment was
initiated, it was done according to the algorithm of CTP, based on the present knowledge on
pharmacological treatment of trauma-affected refugees (47).

10.1.6.3 Sessions with a psychologist
These consisted of one-hour individual sessions of flexible cognitive behavioural therapy (CBT)
with elements of acceptance and commitment therapy, stress management and mindfulness. All
elements of the therapy were based on the psychotherapy manual developed by the psychologists
at CTP. This manual was developed by integrating the results and experience from the recent RCTs
at CTP (44,135,136). Accordingly, the manuals are revised and adapted after each of the trials at
CTP.
After completion of the treatment course, an end-of-treatment interview took place where the
participant, the medical doctor, and in most cases also the psychologist participated, aiming at
getting feedback from the participant regarding beneficial and less beneficial aspects of the
treatment course. This included questions regarding whether the participants found their overall
mental health had improved or exacerbated during the treatment course and whether a potential
change was assessed by the participant to be related to treatment. Also, based on open-ended
questions the participants own wording was written down regarding how they would describe
their overall condition after the treatment course, about disadvantages of elements of treatment,
and lastly the participants assessment of why they found treatment to be helpful for or
exacerbating problems.
All parts of the treatment course were assisted by a translator when needed. The same translator
was used for all treatment sessions all through the treatment course for that specific participant.
See also Nordbrandt et al. (137), for further description of TAU.

10.1.6.4 Social counselling
According to the needs of the individual participant, one to two sessions with the social worker
were offered. This included obtaining information regarding the social situation of the participant
and, according to what the individual needs were; it could include counselling regarding social
issues related to housing, social support, children and so forth.
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10.1.6.5 The physical activity interventions
Regardless of the assigned physical activity, the participants were scheduled to one weekly,
individual-based session for a total of 20 weeks. Each treatment session lasted approximately one
hour. Every participant was assigned one physiotherapist during the whole course of treatment.
All three intervention groups had a pre- and a post-treatment assessment with a physiotherapist,
who obtained details on physical difficulties and injuries and conducted the functional fitness
tests. Patients completed the self-administered questionnaires MAIA and BPI at these assessments
and further the three performance-based physiotherapeutic measures were conducted by the
physiotherapist at this session (further description of these tests will follow in paragraph 10.1.7).
To ensure consistency of the treatment, both physiotherapeutic interventions were manualised.
The manuals were developed in cooperation with a knowledgeable physiotherapist experienced in
working with the present target group. Both physiotherapeutic interventions had a method sheet
outlining the different topics/themes that was supposed to be covered in the session (i.e. strength,
endurance, balance, etc. for mixed physical activity, whereas examples for basic body awareness
therapy exercise topics were Body Scan, Rotation, The Wave etc.). For both interventions, there
were several specific exercises described in connection to every exercise topic. At each weekly
session the physiotherapist registered the attendance of the patient, as well as the exercises used
during each session. In addition, the patient’s degree of participation in each exercise was
described after the session.

10.1.6.5.1 Basic body awareness therapy (group B)
The intervention of basic body awareness therapy (BBAT) was conducted according to the
theoretical basis of BBAT, as described among other by, among others, Hedlund & Gyllensten (89).
Accordingly, the exercises aimed at normalising posture, balance, breathing, and coordination. The
exercises were simple exercises of movements and stillness. Special techniques of massage were
also occasionally used, that is, pressure on the back and shoulders of the patient. The BBAT
exercises were performed in lying, sitting, standing, or walking position, individually adapted to
the participant´s physical capability. At later stages, an integration of breathing and movements
were used and the voice (with the sound of a monotonic tone) was also eventually used. Exercises
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aimed at creating a feeling of ownership of the body and, furthermore, a tolerance for different
motor and sensory dimensions.
In the study, only physiotherapists certified with BBAT competences taught BBAT.

10.1.6.5.2 Mixed physical activity (Group M)
The mixed physical activity intervention included basic exercises aimed at improving strength,
endurance, balance and coordination. The exercises were performed by using simple, everydaylike tools such as water bottles, bicycle, resistance bands, grocery bags and so forth. This was done
to make it as easy as possible to transfer the exercises to the everyday-life of the patients between
the treatment sessions and after completion of the treatment course.

10.1.7 Outcomes of the study
10.1.7.1 The primary outcome
•

Harvard Trauma Questionnaire (HTQ) part IV (138), assessing severity of symptoms of
PTSD. The HTQ part IV consists of 16 questions, covering all PTSD symptoms in both DSMIV and ICD-10. The scale is self-administered and was developed to monitor PTSD
symptoms among others specifically for research on trauma-affected refugees. The HTQ
has been widely used in studies on populations of trauma-affected refugees
(25,135,139,140). Part IV used in the present study has been validated in several different
languages and several populations. The individual items on the HTQ are rated on a 1-4
Likert scale where 1 corresponds to the lowest level of symptom severity. The total score
comprises the mean of the scores of the individual items.

10.1.7.2 The secondary outcomes
The following secondary self-administered outcomes were used in PTF4:
•

Hopkins Symptom Check list (HSCL-25), a self-administered rating scale assessing the
severity of anxiety and depression symptoms, which was used in several studies of traumaaffected refugees and similar populations (141,142). It consists of 25 items; 10 items
covering anxiety symptoms and 15 items covering depression symptoms. Each symptom is
rated on a 1-4 Likert scale with 1 corresponding to the lowest level of symptom severity.
39

•

The Somatisation Scale of Symptom Checklist-90 (SCL-90) (143), monitoring somatic
complaints. Symptoms are rated on a 1-5 Likert scale, where 1 is corresponding to the
lowest level of symptom severity.

•

WHO-5 (144), measuring life quality and has been applied to different groups of psychiatric
patients (Krieger 2014, Henje Blom 2012). The scale consists of five items, and each item is
scored from 0-5, where 5 corresponds to the highest quality of life. The total score is
obtained by adding the scores of the single items and multiplying by 4. The total score
ranges between 0 and 100, with 100 corresponding to the highest quality of life.

•

The Sheehan Disability Scale (SDS) (145,146) evaluates the level of functioning. It consists
of three different VAS scales to measure the following areas of functioning: family life,
work, and social networks. The VAS scales range from 0-10, with 0 corresponding to the
lowest level of symptom severity. The total score is the accumulated score from the three
sub-scales, therefore ranging from 0-30.

•

Brief Pain Inventory (BPI) (147,148), assessing different aspects of pain. In PTF4, the scores
for pain severity and pain interference and the diagram for shading pain location were
used. The BPI severity score is the composite of the four items measuring pain intensity
within the last 24 hours at its worst, least, average and now. The BPI interference score is
the mean of the seven interference items. Both the BPI severity and the interference items
are measured on a Likert scale from 0-10, with 0 corresponding to the least degree of
severity/interference. The BPI (both the pain interference part and the specific format of
the BPI severity) are recommended by international consensus (IMMPACT statement) for
clinical trials evaluating physical functioning in chronic pain patients (149). BPI shaded is a
diagram of an A4 size page picturing the front and back silhouette of a body (female or
male, according to the gender of the participant). The participants shaded areas of the
body corresponding to the areas where the pain was felt. When scoring, a transparent
template of the drawing where the body had been divided into 45 compartments,
corresponding to weighted percentages, was placed on the shaded body-silhouette. The
shaded body-silhouette was then translated into a corresponding total percentage of the
body which was affected by pain. The BPI shaded score corresponds to a percentage (0100%) with 0% corresponding to no pain. The BPI severity and BPI interference scores have
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been validated in numerous studies on different types of pain (148). Only these two scores
contribute to the scoring according to the BPI scoring algorithm (150).
•

Visual Analogue Scale (VAS) on pain, used to assess pain in four different body areas (the
head, upper extremities, lower extremities and the neck/back). The participant marks the
symptom intensity on a 10-cm.-long line with 10 corresponding to the worst possible pain.
VAS scales have previously been used for assessing pain severity in trauma-affected
refugees (54).

•

Multidimensional Assessment of Interoceptive Awareness (MAIA)(151), assessing body
awareness was on the self-administered rating scale. It consists of 32 statements, which
the participant must consider, how often each statement applies to the participant
generally in daily life. Each statement is rated on a Likert scale from 0-5, with 0
corresponding to never and 5 corresponding to always. According to a scoring algorithm,
the different scores are converted into eight sub-scores, one for each of the 8 domains. It
has been applied in different studies on populations of, among others, chronic pain (86)
and eating disorders (152).

The following secondary observer-rated ratings were used:
•

Global Assessment of Functioning for Symptoms and Functioning (GAF-S and -F) (153),
assessing in part symptoms and in part functioning. It consists of two numerical observer
rating scales used to evaluate overall severity of symptoms and level of functioning. In
clinical settings, it has been used to monitor treatment effect in different groups of
psychiatric populations, including also in populations of trauma-affected refugees (58). On
each of the two scales, the scores range between 0-100, with 100 corresponding to best
score.

•

Hamilton Depression and Anxiety Scales (HAM-D and HAM-A) (154), monitoring
progression in symptoms of depression and anxiety and are rating scales based on a semistructured interview. They have been used in different areas of psychiatry. HAM D consists
of 17 items and HAM A consists of 14 items. Each item is scored either from 0-2 or 0-4,
with 2/4 corresponding to the highest level of symptoms. HAM-D and HAM-A were
conducted by blinded assessors in PTF4.
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•

Health of Nation Outcome Scales (HoNOS) (155), assessing health and social functioning. It
consists of 12 items; each item is scored on a scale from 0–4, with 4 corresponding to more
severe levels of impairment. Scores on the HoNOS items can be summed up to a total
score, reflecting the overall level of psychiatric disability. Scores of ≥ 2 within specific areas
indicate levels of impairment that require clinical attention. The HoNOS has been applied
and validated across a variety of psychiatric populations including refugees in different
Western countries (12,156).

Functional Fitness was assessed by three performance-based physiotherapeutic measures
conducted by the physiotherapist:
•

Dynamic Gait Index (DGI) (157), designed to assess the likelihood of falling in older adults
by a test of eight facets of gait. Measured on a four-point ordinal scale, ranging from 0-3,
where 3 corresponds to the highest level of function.

•

Senior Fitness Test (158,159), designed to assess physical function in healthy elderly
people. It comprises six functional tests of strength, endurance, balance, agility and
flexibility. Each test is scored separately on different scales according to the manual (159).
The scores are not converted into an overall score.

•

De Morton Mobility Index (DEMMI) (160), designed to measure and monitor mobility levels
of older patients across the spectrum from bed bound to functional levels of independent
mobility. By using the DEMMI conversion Table, the raw score is converted to a total
DEMMI SCORE of 1-100, where 100 corresponds to the highest level of mobility.

This row of outcomes was used to enable comparison of our results to the previous studies at CTP
and to evaluate aspects specifically related to PA and pain.
We asked participants to complete most self-administered outcomes at three times during the
treatment course: at the pretreatment interview, shortly before initiating phase two, and at the
last treatment session. However, the results presented in this thesis includes only data on pre- and
post-treatment measurements. HAM-A and -D were conducted only at pre- and post-treatment.
Concomitant medicine was registered at the start of treatment.
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A follow-up was carried out six months after ending the treatment programme. These results will
be reported elsewhere.

10.1.7.3 Translation of treatment outcomes
All self-administered rating scales were translated and available in the five most common
languages among the patients at CTP (Danish, Arabic, English, Bosnian/Serbo-Croatian and Farsi),
covering the mother tongue of more than 80% of the patients referred to CTP. If a version of a
rating scale was not available in the mother tongue of a patient, and the patient did not speak
Danish, an interpreter would give a verbal translation from the language that the translator was
most familiar with.
As mentioned in the preface, most of the ratings used in PTF4 had been used in the previous trials
at the clinic (44,135,136). Therefore, the majority of the work of identifying validated translations
of self-rating scales had already been conducted before the PTF4 trial was conducted. The selfadministered ratings added for the PTF4 were the BPI, which were included to apply a clinically
recommended pain measure, and the MAIA, to include a measure of body-awareness for this
population. If no translation was available in the needed language, the English version of the rating
was translated using standard translation and back-translation procedures. Two bilingual
interpreters translated the English version of the rating to the new language, and after comparing
their translations, they produced a new version. This new version of the translated rating was
back-translated into English by a third interpreter, and after this, it was compared to the original
English version. If issues of mismatches would occurr, the third interpreter would discuss these
issues with one of the interpreters producing the original version, until they would agree on a final
version (175).

10.1.8 Statistical analyses
All statistical analyses were conducted in STATA/SE 14.2 for Windows. The scores of the rating
scales and the CTP Predictor Index were recorded as missing if more than half of the items of a
single scale were not completed. Data were entered in the database via double data entry.
We analysed pretreatment characteristics and descriptive data on the treatment for group
differences by conducting a Chi-square test with Fisher´s exact test and one-way ANOVA.
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We analysed all pre- and post-treatment ratings in a mixed model which included intervention
group and rating time (pretreatment vs post-treatment) as well as the interaction between time
and intervention group. We used Stata’s commands margins and contrast, which made it possible
to estimate the means of each of the three treatment groups for pre- and post-treatment ratings
and also to test pre- to post-treatment differences in ratings within groups and between-groups
differences in pre-post-treatment differences in ratings (corresponding to tests of the interaction
between the intervention group and rating time). We conducted this analysis both as intention-totreat analyses of all participants who completed pretreatment ratings, and also on a reduced
sample (per-protocol analyses). We defined the per-protocol population as all participants in the
control group plus all participants from group B and group M who participated in ≥10
physiotherapy sessions.
Robust standard errors were used for conducting the mixed model analyses.

10.2 Paper 3: Participants, outcomes and statistics
10.2.1 The participants
The study population of Paper 3 comprised the intention-to treat-sample of PTF4 (n= 318).
Therefore, for a further description of the study population for Paper 3, please see the paragraph
about the participants of PTF4 (paragraph 10.1.5)

10.2.2 The outcomes
The outcomes used in the study in Paper 3 were the Harvard Trauma Questionnaire (HTQ) part IV
and the Hopkins Symptom Checklist-25 (HSCL-25)-depression. For a detailed description of the
outcome measures, please see the description of PTF4 (paragraph 10.1.7)

10.2.3 Predictive measures
For analysing predictors of treatment response in Paper 3, we used the clinical tool which was
developed at Competence Centre for Transcultural Psychiatry in 2010 (Sonne, 2016), named the
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CTP Predictor Index. The index is a tool to examine possible psychosocial predictors of treatment
response among trauma-affected refugees at the pretreatment assessment by all the different
clinicians involved in the treatment. When the CTP Predictor Index was first applied in the study by
Sonne et al. (2016), it consisted of 15 items; five items rated by medical doctors, five by
psychologists and five by social workers. To be applied in PTF4, five additional items were
developed to be rated by physiotherapists. In line with how the other items were developed, the
five additional items were developed based on clinical experience, research on predictors of
treatment response and in cooperation with experienced physiotherapists.
As one objective of Paper 3 was to examine the contribution of objective predictors and clinically
assessed predictors included in the CTP Predictor Index, we examined the items and grouped
every item into the categories of objective items and clinically assessed items. This classification
was based on the possible categories of the Predictor Index instruction sheet (see Appendix D).
The objective predictor items concerned relatively objective issues regarding external background
factors that required little judgment by the rater. The fitting rating category could primarily be
found by asking the participant closed-ended questions. In contrast to the objective items, the
clinically assessed items required more clinical evaluation and judgement to rate, and concerned
aspects such as the participants motivation, ability to reflect, and the participants acceptability of
therapy.

10.2.4 Statistical analyses
Except for the bivariate analyses, all analyses of Paper 3 were conducted using STATA’s structural
equation modelling (SEM) procedure and full-information maximum likelihood analysis (FIML).
This entails that the FIML analyses are based on all the participants with a pretreatment score on
HTQ (n=318). We calculated bivariate correlations between score differences on HTQ and HSCLdepression and the predictor items to get a picture of the associations of the single items of the
CTP Predictor Index and treatment response on HTQ and HSCL-depression when unadjusted for
age, gender and influence from the other predictor items.
The primary analyses of Paper 3 were multiple regression analyses conducted with HTQ and HSCLdepression pre- to post treatment score differences as the dependent variable and including the
predictor items as independent variables. We included age and gender as control variables in all
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regression models (model 1-3). We also tested age and gender separately in model 1 (see Paper 3;
Table 4).
We tested the influence of all predictors by conducting preliminary FIML multiple regression
analyses of treatment response on HTQ and HSCL-depression respectively. In one model we
included age, gender and all the objective predictors, while in another model in addition to age
and gender we included all the clinically assessed predictors. As these preliminary analyses
showed the relationship between age and treatment response to be nonlinear, thus both linear
and quadratic terms were included for age.
From the preliminary analyses, we selected all objective and clinically assessed predictors with a pvalue of <0.10 and included the items in hierarchical regression analyses (see Table 4 in Paper 3).
Model 1 included age and gender only while model 2 included age and gender and the significant
objective predictors. Model 3 included age and gender, the significant objective predictors and the
significant clinically assessed predictors. Thus, as a result of these hierarchical analyses, we could
conclude on how much explained variance the objective predictors added to age and gender and
how much explained variance the clinically assessed predictors further added to the variance
predicted by the objective variables.
For all predictor items we tested the linearity of the relationship between the predictor item and
the HTQ and HSCL-depression outcome difference scores. Additionally, the risk of multicollinearity
was evaluated by the variance inflation factor (VIF), which was never found to be above 4.
A check of nonlinearity of the variable age showed significance for nonlinearity, and hence age
was included as a quadratic term in the regression analyses.
All statistical analyses of Paper 3 were conducted in STATA 14.

10.3 Paper 4: Participants, outcomes and statistics
10.3.1 Participants
The study population in Paper 4 was – like the one in Paper 3 – the intention-to treat-sample of
PTF4 (n=318). Hence, for a description of the study population, please see the paragraph about
the participants of PTF4 (paragraph 10.1.5).
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10.3.2 Outcomes
The outcomes of the study in Paper 4 were HTQ, the HSCL-25-depression, and WHO-5. For a
detailed description of the outcome measures, please see the description of PTF4 (paragraph
10.1.7)

10.3.3 Predictive measures: chronicity of PTSD and baseline pain score
In Paper 4, chronicity of PTSD was defined by aspects of the duration of PTSD and previous
psychiatric treatment attempts. Duration of PTSD was assessed by the following variables: time
since symptom debut, time since arrival in Denmark, and duration of severe functional
impairment. Time since arrival was measured in years, while the other two variables had the
following three categories: ≤5 years, 6-10 years, and >10 years. Previous treatment attempts were
assessed by the following variables: previous psychiatric treatment (treatment for any psychiatric
diagnosis (yes/no)), and previous psychiatric hospitalisation (treatment for any psychiatric
diagnosis (yes/no)).

10.3.4 Statistical analyses
The analyses of Paper 4 were based on the pre-and post-treatment scores of HTQ, HSCLdepression, and WHO-5. To examine correlations between the treatment outcome variables and
the predictor variables, we performed analyses of bivariate correlations. Before the multiple
regression analyses, we analysed the variance inflation factor among the variables of the models
described above and this did not give rise to further analyses. To test the influence of the exposure
variables as predictors of treatment outcome measures, we conducted analyses of multiple linear
regression in the following models 1-3. Model 1 included: age and gender and variables on time
and duration (= symptom debut, time since arrival and the duration of severe disability). Model 2
included: model 1 + previous treatment variables (=previous psychiatric treatment and previous
psychiatric hospitalisation) and baseline pain score (=BPI-severity). Model 3 included: models 1+2
and baseline score of each respective outcome measure.

47

All the statistical analyses of Paper 4 were conducted in STATA 14. To be able to include
participants with missing data, we conducted regression analyses by using STATA’s SEM procedure
and full-information likelihood analysis (FIML).

11 Results of Paper 2, Paper 3 & Paper 4.
11.1 Characteristics of the study participants of PTF4: Paper 2, Paper 3 &
Paper 4
A total of 338 participants were included in the study. Of these, data on 318 (94%) were available
for intention-to-treat analyses.
The per-protocol sample was defined as those patients from group B and M who had completed a
minimum of ten physiotherapy sessions in accordance with the group to which they were
randomised, and the whole control group. Hence a total of 228 patients (72%) were analysed as
the per-protocol sample (n= 104 in group C, n = 63 in group B, n = 61 in group M).
Patient inclusion and exclusion is displayed in Paper 2; figure 1.
Most of the baseline characteristics of the study population including the distribution between the
three treatment groups are presented in Table 1 in Paper 2 and Table 1 in Paper 3.
When information was not available for the whole sample of n = 318, it is noted with a star in
brackets (*n=).
The population of this study consisted of trauma-affected refugees (68%) and family members
reunited with a refugee (32%) seeking treatment for PTSD. Participants originated from a range of
countries. However, the clear majority were from Middle Eastern countries (77%), with Iraq as the
single biggest contributor (31% of the total population). The gender distribution was 53% women
and 47% men. The age of the participants ranged from 19 to 71 years (mean 44.6). The time since
arrival in Denmark ranged from less than one year and up to 43 years, the mean time in Denmark
was 15.2 years.
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11.1.1 Trauma history
A little less than half of the population (41%) had been exposed to torture one or more times, with
men constituting a larger part (75%) of the tortured group. A little less than half (44%) of the total
population had been imprisoned, 23% had lived in a refugee camp before arrival in Denmark, and
26 % had served as a soldier (*n=314). Head injuries were reported by 42 % (*n= 254). Traumas
regarding sexual assaults or abuse (in childhood or any point later) were reported by 15%, with
women constituting the vast majority (79%). Domestic violence was reported by 33 % (*n=255),
also with women accounting for the largest part (72%).

11.1.2 Psychiatric illness
Apart from PTSD, 97% of participant qualified for a diagnosis of depression, 24% fulfilled criteria of
the ICD-10 diagnosis of enduring personality change after catastrophic experience (F.62.0), while
9% had other psychiatric diagnoses, mostly anxiety disorders.

11.1.3 Comorbid pain
Comorbid pain was reported frequently by the participants in the study. This was reflected in a
mean score of BPI severity of 6.36 (SD 1.96), and 83% of participants (*n=290) rated 5 or more on
the BPI severity (on a scale from 0-10, with 10 being worst score).

11.1.4 Sociodemographic characteristics
Roughly one-fourth of the participants (24%) (*n=307) reported living alone all the time, and 57%
(*n=305) of the patients had children under the age of 18. The participants had a range of social
problems. Only 9% (*n=305) were working or studying although half (51%) (*n=290) had more
than ten years of education from their home country. One in four participants (25%) (*n=310)
reported communicating with people outside their own household once a month or less
frequently, while 6% reported never communicating with people outside their household,
indicating a poor integration and interaction with the surrounding society. Language proficiency
was a challenge as 62% (*n=296) needed a translator during the medical doctor sessions.
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11.1.5 Concurrent psychotropics and analgesic treatment
In Appendix B, Concurrent psychotropics and analgesic treatment at pretreatment are described
for the present population. As the use of psychotropics could influence the outcomes of PTF4, the
use of psychotropics in the three intervention groups was evaluated at baseline.
The population of the present study presented with frequent complaints of pain (see Paper 4;
Table 1 on the baseline characteristics that includes pain characteristics). In order not to oversee a
significant difference in the use of medication that could potentially bias the results of the RCT
(e.g. by one group having a significantly higher use of analgesics), we found it relevant to report on
this. As some types of psychotropics can be used as analgesics too (primarily tricyclic
antidepressants), this stresses the relevance of reporting this. Thee data on concurrent
psychotropics are, however, supplementary and are not part of any of the included papers in this
thesis.
Data were registered from the prescription chart FMK (Fælles Medicinkort, an abbreviation in
Danish for Shared Medication Record, which is a digital system for prescribing medication where
both the primary and secondary health sector can prescribe and adjust patient’s medication). Data
were registered at the beginning of treatment, after adjustment according to the patient’s
information on his/her current medication. Only data on medication at baseline were registered.
There was no significant difference in the use of concurrent psychopharmacology or analgesic
treatment between the randomisation groups.

11.2 The course of treatment
Participants received a mean number of nine medical doctor sessions, eleven psychologist
sessions, two social counsellor sessions, and group B and M received a mean of ten physiotherapy
sessions. Mean treatment length was ten months.
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11.3 Attrition and side effects to treatment
Twenty participants were withdrawn from the study (C/B/M =6/9/5): one withdrew informed
consent, six got a psychosis diagnosis (2/3/1), four did not have a pretreatment ECG taken (1/1/2),
two were not refugees/not family reunified (0/2/0), three did not sign an informed consent
(2/0/1), while three were excluded due to heart problems (2/0/1), and one excluded due to
admission to a psychiatric hospital (0/1/0).
Lost to post-treatment rating were 77 participants (C/B/M=23/22/32). Of these, sixteen
participants (C/B/M=2/6/8) dropped out of treatment within two months after the start of
treatment. Reasons for drop-out reported among the 77 were: four experienced no effect of
treatment or did not have the energy to complete treatment (C/B/M=0/1/3), two found treatment
unacceptable (C/B/M=1/0/1), eleven had too high transport charges or had other obligations or
found treatment inconvenient (C/B/M=3/5/3), two left Denmark (C/B/M=0/0/2), one did not feel
respected (C/B/M=0/1/0), one was feeling better (C/B/M=0/0/1), three reported other reasons
(C/B/M=1/2/0) and 53 did not report a reason (C/B/M=18/15/20).
Taking the constitution of average trauma-affected refugees into consideration, the trial design
was expected to be relatively demanding for the target group, both in terms of physical capacity of
engaging in physical activity and the extent of the treatment course with one to two treatment
sessions per week. However, no significant difference in drop-out rate between the three groups
was found.
See also Paper 2; Figure 1, the Consort Flow Chart.

11.4 Paper 2: Treatment outcome from pre- to post-treatment on the
intention-to-treat-sample
We analysed differences between pre- and post-treatment ratings for all patients in the intentionto-treat-sample in a mixed model. The primary outcome measure HTQ was completed at
pretreatment by all 318 and at post-treatment by 241 participants. For the additional ratings, the
number of patients who had completed the rating at both pre- and post-treatment ranged
between 211 (BPI interference) and 250 (HONOS), while the functional fitness test generally had a
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lower number of completed pre- and post-treatment scores between 112 (DEMMI) and 218 (SFT6).
Overall, on the intention-to-treat population, we found small but significant improvements in both
the control group, group B and group M for the primary outcome as well as on several of
secondary outcomes. The decline was similar in all three groups. Accordingly, there were no
significant group differences in change over time (p = 0.8573, Table 2).
For the secondary outcome measures (Paper 2; Table 2 and Table 2b), we found similar results.
Accordingly, we found no significant pre- or post-treatment group differences, and although a
large part of the outcomes showed significant improvement in rating scores over time, we found
no significant group differences in changes from pre- to post-treatment scores.
For the DEMMI measure only, we found group differences that were approaching significance (p =
0.0837); however, this reflected deterioration in all three groups (see Paper 2, Table 2b).
This overall conclusion from the intention-to-treat population was consistent with the results of
the per-protocol analyses, which showed no differences between groups on the primary outcome
of HTQ, showed the same tendency of general improvement for all three groups; and showed no
significant differences between groups, except on the BPI shaded score and the DEMMI score.
Changes from pre- to post-treatment for the intention-to-treat population are displayed in Table 2
and Table 2b in Paper 2. Changes from pre- to post-treatment for the per-protocol population are
displayed in Table 3 in Paper 2.
As the results of the intention-to-treat population and the per-protocol analyses were so similar,
the following presentation of the different items regards only the intention-to-treat results.

11.5 Primary outcome: symptoms of PTSD
On the HTQ, we found a small but significant improvement from pre- and post-treatment ratings
for all three groups; however, there was no group difference between the three groups.
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11.6 Secondary outcomes
11.6.1 Depression & Anxiety
On HSCL-25, we found a significant improvement for group C, while for the other two groups, only
an insignificant effect was found. On the blinded Hamilton ratings, we found a significant
improvement on the HAM-D for all three groups. On the HAM-A, the control group and group B
showed significant improvements, whereas group M showed an insignificant deterioration.

11.6.2 Quality of life, social functioning, functional impairments and overall
symptoms
For the WHO-5, we found significant improvement for all three groups. On the SDS, we found
significant improvement for group M and an insignificant improvement for the control group and
group B. For the GAF, significant improvements were found on GAF-F for the control group and
group B, while insignificant improvement was seen for group M. On GAF-S, all three groups
displayed significant improvements. For HONOS, we found significant improvement for all three
groups.

11.6.3 Somatisation
On the SCL-90 somatisation scale, non-significant improvements were found for all the three
groups.

11.6.4 Pain scores and body awareness
On the BPI severity, an insignificant deterioration was seen for all three groups, whereas on the
BPI interference, an insignificant improvement was seen for all three groups.
On VAS, an insignificant deterioration was seen for the control group, and an insignificant
improvement was seen for group B and group M.
On the MAIA scale, results of the eight sub-scales showed the following: the sub-scale noticing
showed an insignificant deterioration for all three groups; the sub-scale not-distracting showed
improvements for all three groups, significant for group M only; the sub-scale not-worrying
showed significant improvements for all three groups; the sub-scale attention-regulation showed
an significant improvement for the control group and a deterioration for group B and group M
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(significant for group M only); the sub-scale emotional awareness showed an insignificant
improvement for the control group and an insignificant deterioration for group B and group M; the
sub-scale self-regulation showed improvements for all three groups, however, significant only for
group B and group M; the sub-scale body listening showed non-significant improvement for the
control group and non-significant deterioration for group B and group M; while, finally, the subscale trusting showed non-significant deterioration for all three groups.

11.6.5 Functional fitness tests
Overall, none of the three functional fitness tests showed any significant changes (positive or
negative) on any of the sub-scores from pre-to post-treatment for any group, except for on one
score, the DEMMI score, reflected in a significant deterioration of the control group and an
insignificant deterioration in the group B and group M.
The six SFT scores displayed the following results: the SFT 1 score showed non-significant
deterioration for the control group and the group M, and an insignificant improvement of group B;
the SFT 2 score showed non-significant improvement for the control group and group B and nonsignificant deterioration for group M; the SFT 3 score showed non-significant improvement in all
three groups; both the SFT 4 and the SFT 5 scores showed non-significant improvements of the
control group and group M and an insignificant deterioration for group B; and finally the SFT 6
score displayed non-significant deteriorations for all three groups.
On the DGI score, we found an insignificant deterioration of the control group and an insignificant
improvement for group B and group M.

11.7 Paper 3: Results of the objective predictors versus clinically rated
predictors of treatment response for trauma-affected refugees
11.7.1 The bivariate analyses
The result of the bivariate correlations between treatment response (pre- to post-treatment score
differences) and the predictor items are displayed in Table 3 (Paper 3; Table 3). Overall,
correlations were higher and more significant for the clinically assessed predictor items. However,
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all correlations were small to moderate. The highest correlation was found between treatment
response on HSCL-depression and ability to reflect, showing a Pearson’s r = 0.31 (p<0.000).
The results of Table 3 show a relatively large overlap between the single predictor items found to
correlate significantly with treatment response for HTQ and HSCL-depression.

11.7.2 The multiple regression analyses
The main results of Paper 3 are presented in Table 4 (see Paper 3; Table 4), which are analyses of
multiple linear regression of the treatment response of HTQ and HSCL-depression and the single
items of the CTP Predictor Index.
The results of Table 4 illustrate that model 1 (which included age and gender alone) explained 21%
of the variance in treatment response on HTQ and HSCL-depression respectively. Gender was
found to be insignificant, and thus age alone contributed substantially to the size of R.2 For both
HTQ and HSCL-depression, we found the association with age to be significantly nonlinear, and the
association between age and treatment response showed a nonlinear and U-shaped relation with
the outcomes, which indicates more improvement for the relatively young and the older
participants.
When we added the objective items in model 2, it resulted in almost no increase in R2 for HTQ,
whereas an increase from 21% to 23% was observed for HSCL-depression. Adding the clinically
assessed items in model 3, we found an increase in R2 from 21% to 24% for the HTQ and an
increase in R2 from 23% to 28% for the HSCL-depression. This indicates that the Predictor Index
variables only contributed 3 – 7% to the explained variance. For both the HTQ and the HSCL
outcomes, the clinically assessed predictors explained more variance than the objective predictors
in the Predictor Index.
In conclusion, we found that on the HTQ, significant predictors of treatment response on HTQ
were a previous psychiatric treatment (showing a negative association) and high ability to reflect
(which was positively associated with treatment response on HTQ). Furthermore, for treatment
response on HSCL-depression, we found the significant predictors to be high ability to reflect and
high motivation for active participation in physiotherapy, both reflecting a positive association
with treatment response. Both the objective and the clinically assessed predictors were found to
add value in predicting treatment response.
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11.8 Paper 4: Chronicity of PTSD and pain as predictor of treatment
response
11.8.1 The bivariate analyses
The bivariate analyses of Paper 4 showed that baseline scores of symptoms of PTSD and
depression were significant and highly correlated (Pearson's r= 0.66, p < 0.000). Additionally, the
corresponding correlation of treatment response on these outcomes was also highly correlated
(Pearson's r= 0.77, p < 0.000).
We found all three variables regarding duration of PTSD to be internally significantly correlated
(time since symptom debut and time since arrival: Pearson's r= 0.43, p < 0.000, time since
symptom debut and functional impairment: Pearson's r= 0.42, p < 0.000, and functional
impairment and time since arrival: Pearson's r= 0.26, p < 0.000)
Additionally, all three variables regarding duration of PTSD were found to be significantly
correlated with baseline pain severity score (time since symptom debut (Pearson's r= 0.15, p =
0.012), time since arrival (r=0.31, p < 0.000), duration of functional impairment (r=0.14, p= 0.022)).
Regarding the correlation between the severity of PTSD and pain, we found the correlation
between baseline HTQ score and baseline pain score to be highly significant (r= 0.36, p < 0.000).
Also, the correlation between HTQ treatment response and baseline pain score was found to be
significant and negative (r = -0.22, p = 0.001).

11.8.2 The multiple regression analyses
The main results include the analyses of multiple regression on treatment outcome of HTQ, HSCLdepression and WHO-5. These results are presented in Tables 2-4 (see Paper 4; Table 2-5).
In all three models, we included age and gender as control variables. In all three models and for all
three outcomes, age was found to be significantly associated with treatment response (p<0.01),
whereas gender was insignificant in all models, and for all three outcomes. For HTQ, HSCLdepression and WHO-5, we found age and gender alone to account for respectively 20.5%, 21.3%
and 13.7% of the variance in treatment response.
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The results of the regression analyses on the treatment response of symptoms of PTSD are
presented in Table 2 (see Paper 4; Table 2). Model 1 tested the association between treatment
outcome of symptoms of PTSD (measured on HTQ) and the three variables on the duration of
PTSD symptoms. We found, that the variable duration of functional impairment was the only
variable among the included time variables that significantly predicted treatment response on
HTQ in the model. Furthermore, the mean treatment response scores of both the mediumduration group (6-10 years, p<0.000) and the long-duration group (> 10 years, p = 0.002) differed
significantly from the mean treatment response of the short-duration group (< 5 years).
In model 2, we added the variables regarding previous psychiatric treatment and hospitalisation as
well as baseline pain score (BPI baseline score). From this model, the duration of functional
impairment was the only variable on the duration of PTSD that reached significance. The tested
variables in model 2 accounted for 27% of the variance in treatment response. However, when we
adjusted for HTQ baseline score in model 3, the results showed that both groups of medium and
long duration of functional impairment differed significantly from the short-duration group (p
=0.002 and p=0.009). Also, we found the treatment response of HTQ to be significantly associated
with HTQ baseline score (p <0.000) and BPI-severity baseline score (p=0.009). In total, we found
the tested variables to account for 35% of the variance of difference in treatment response
measured on HTQ.
The results of the analyses on symptoms of depression (HSCL-depression) are presented in Table 3
(see Paper 4; Table 3). Similar to the results for HTQ, among the time variables we found only the
duration of functional impairment to reach a significant association with treatment response in
model 1. However, only the group with long duration of functional impairment was found to differ
significantly from the short-duration group (p=0.008). The results of model 2 and 3 were similar to
the results of HTQ: none of the variables on previous treatment or baseline pain score reached
significance in model 2, while when adjusting for baseline HSCL-depression score in model 3, long
duration of functional impairment was still found to be significant (p =0.028) and BPI-severity
baseline to be marginally significant (p=0.072). In total, we found the tested variables to account
for 34% of the variance of difference in treatment response on HSCL-depression.
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The analyses of quality of life on WHO-5 are presented in Table 4 (see Paper 4; Table 4). In model
1, we found the duration of functional impairment to show a significant association with
treatment response on quality of life, while significance was reached for functional impairment of
a long duration only (p=0.030). Similar to HTQ and HSCL-depression, none of the variables
regarding previous treatment and baseline pain score reached significance in model 2. However,
when we adjusted for WHO-5 baseline score in model 3, neither the variable duration of
functional impairment (p =0.067) nor baseline pain score was shown to be significant. In total, we
found 21% of the variance of difference in treatment response on WHO-5 to be explained by the
tested variables.
In Figure 1, we illustrated the difference in predicted treatment response on HTQ in relation to the
three categories of duration of functional impairment (see Paper 4; Figure 1)
In Figure 2, we illustrated the difference in predicted treatment response on HTQ in relation to
baseline pain severity (BPI-severity) (see Paper 4; Figure 2).
In conclusion, based on the findings of Paper 4, trauma-affected refugees with a long duration of
functional impairment and a high pain score are likely to have a poorer treatment response.

12 Discussion
This discussion will focus on points of importance from across the four papers included in this
thesis. First, I will present a brief resumé of the main findings; where after these findings will be
discussed in relation to other research conducted in the field. Subsequently, limitations and
methodological considerations are discussed, followed by reflections on PA for trauma-affected
refugees from the participants’ perspective. Finally, clinical implications and recommendations for
future research are presented.
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The five main findings of this thesis were:
•

Physical activity as an add-on treatment to TAU did not provide evidence of additional
effects on the primary outcome of PTSD symptoms as compared to TAU alone for the
treatment of PTSD in trauma-affected refugees.

•

Physical activity as an add-on treatment to TAU did not provide evidence of an augmented
effect compared to TAU alone on comorbid pain or any other of the secondary outcomes
tested as compared to TAU alone for the treatment of PTSD in trauma-affected refugees.

•

Both objective predictors and clinically assessed predictors predicted treatment response
for trauma-affected refugees.

•

Significant predictors of treatment response were identified from the analyses of the CTP
Predictor Index. Predictors significantly associated with treatment response for both
symptoms of PTSD and depression were ability to reflect and age. Predictors significantly
associated with treatment response for symptoms of PTSD was previous treatment
attempts, while as a predictor of treatment response on symptoms of depression, we
found motivation for physiotherapy.

•

Chronicity of PTSD in terms of duration of functional impairment was found to be a
predictor significantly associated with treatment response of both symptoms of PTSD and
depression. Additionally, baseline pain score significantly predicted treatment response on
symptoms of PTSD.
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12.1 Discussion of the findings from the RCT (Paper 2)
12.1.1 General findings on treatment effects of PA as add-on treatment to TAU
In the following paragraph the overall results of Paper 2 will be discussed. Due to the importance
of comorbid pain, the findings on the effects of PA regarding the measures of pain will be
discussed separately in paragraph 12.1.2.
Results of Paper 2 demonstrated that in this clinical population of trauma-affected refugees, the
two types of PA as add-on treatment to TAU did not improve treatment response for symptoms of
PTSD or improve treatment response on any of the other secondary outcomes applied in the RCT.
Contrary to our hypothesis, that adding physical activity to TAU would overall augment the
treatment effects, the results in Paper 2 showed small but significant pre-to post-treatment
effects on several of the applied outcomes. However, the changes were seen for all three groups,
and no differences were found between the three groups on any of the study outcomes in the
intention-to-treat population. The finding of no difference between the three groups is largely
consistent with the results from the per-protocol population, stressing the consistency of these
findings (see Paper 2; Table 2b and Table 3).
Two exceptions to the overall results of the per-protocol analyses were found: a significant
difference between the groups on the pre- to post-treatment scores on two of the secondary
outcome measures (BPI shaded and DEMMI). These results will be discussed in the following and
in paragraph 12.1.2.1.
The one exception was the results on the DEMMI, showing a small but significant difference
between the three groups (p=0.0419), reflected in a small but significant deterioration for the
control group, non-significant deterioration for group B, and non-significant improvement for
group M (see Paper 2; Table 3). However, in light of the significant difference between groups
being based on a deterioration in the control group, we have to approach this finding critically, as
we do not see any good reasons for the control group to become significantly less physically fit
following a treatment course like the present. The difference from pre- to post-treatment is
however also below what is regarded to be the minimal clinically important difference (MCID) of
10 points (161). Moreover, as DEMMI is the only outcome showing a significant difference out of a
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whole range of physical fitness tests, it is not regarded as representative but more likely reflecting
the risk of false-positive results (a type 1 error), when applying many outcomes. Hence the validity
of the results of DEMMI must be questioned.

12.1.1.1 Little basis for comparison with studies on trauma-affected refugees
Hardly any similar studies on PA exist on the population of trauma-affected refugees, and the few
existing studies are of small size similar to pilot studies or case examples (116,117,162). Hence the
PTF4 trial is unprecedented both regarding sample size and design. The basis for comparing with
similar studies on trauma-affected refugees is, therefore, limited.
However, comparing our results with existing findings on other trauma-affected populations, the
results of Paper 2 are non-concordant with the conclusion of several of the previous results of the
metanalyses on PA for PTSD in the general populations by Rosenbaum et al. and Vancampfort et
al. (66,118), including the most recent systematic review regarding the evidence of PA as a
treatment for PTSD. This review is based on four randomised studies (84,107,163,164) of physical
activity as an add-on treatment for non-refugee populations with PTSD (66), which pointed to
significantly increased treatment effect when using PA as an adjunctive treatment to usual care
compared to usual care alone.

12.1.1.2 Possible explanations of the findings
The above-mentioned comparison with results from other trauma-affected populations raise the
question about the underlying reasons for the difference in findings. There are several possible
explanations could be in play.

12.1.1.2.1 Difference in populations
The first and perhaps most central aspect to be noted is the difference in population, as the four
populations of the review by Rosenbaum et al. constituted adult veterans, civilians, inpatients, and
online recruited. As previously discussed in the thesis regarding differences between refugee- and
non-refugee populations (paragraph 8.3), due to the scope of traumas and a row of other
complicating factors that trauma-affected refuges face, conclusions based on non-refugee
populations can not necessarily be directly applied to refugee populations.
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12.1.1.2.2 The pragmatic character of the PTF4-study
The second issue relates to the pragmatic character of the present design of PTF4, which implies
several considerations. Firstly, this entails the study sample being of varying ages (between 19 and
71 years), varying levels of symptom scores, functional level and chronicity, meaning that the
intervention was tested on a heterogeneous sample. Hypothetically, had the intervention been
evaluated in a more homogeneous part of the sample (i.e., the youngest participants, or the less
chronic), the results may have turned out differently. Secondly, despite the PTF4 population being
a broad clinical sample, it can nonetheless be characterised overall as a rather chronic PTSD
population. This had implications for the design of the study: To avoid too many drop-outs of the
study or symptom deterioration due to an overly demanding treatment course, the intensity of
the PA frequency of the interventions had to fit the capacity of the patients. Accordingly, the
frequency of the PA interventions was set to be only once a week, while aware of the fact that
detecting a potential effect and thereby avoiding a type II error, may have been more likely given a
higher frequency. Also, though the treatment manuals for the physiotherapist left a certain room
to fit the intensity to the capacity of the individual patient, and that the physiotherapist motivated
the participants to do homework, a more intense treatment course may potentially have shown
different results for those who could keep up with this treatment course. Hypothetically, the
group of patients with the best physical capacity could have benefitted more. However, this could
also have resulted in large drop-outs, as already the once-a-week intervention was challenging for
a part of the participants.
However, as the PTF4-study was a pragmatic trial, consequently the results of Paper 2 do not
reflect what could have been possible in a sample of non-chronic PTSD patients with no
comorbidity, but the results contribute to our knowledge about what may realistically be achieved
as an add-on effect of PA in a target group of chronically ill, trauma-affected refugees.
In relation to the comparability of the frequency of the PA intervention of PTF4 with other trials, it
should be noted that, in the studies included in the review by Rosenbaum et al., the frequency of
the interventions was for all included studies, like in the present study, once a week (66). Hence
the difference in the results does not seem to be explained by the (planned) frequency of the
intervention.
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However, the intensity of the interventions in the present study (especially for MPA) might very
well have been lower than that of the intervention for less severely chronic PTSD groups and it is
possible that the present intensity reached was too low to show an effect on the outcome
measures applied in the present study. This could explain the lack of significant changes on the
objective measures of physical fitness both in the analyses of intention to treat and per-protocol
(see Paper 2, Table 2b and Table 3). However, it has to be noted, that the present types of PA
were adapted to the population of the PTF4-study, and that a rigorous physical training program
would realistically not have been possible.
Another aspect of the differing results of Paper 2 and the review by Rosenbaum et al. could
potentially be connected to the type of PA intervention. However, the interventions do not seem
to be very different from the PA interventions used in the present study.
One small study with some relevance for comparison with PTF4 is the pilot RCT by Wang et al.
(165) on 34 non-refugee, torture survivors living in Kosovo, evaluating integrated treatment
including physiotherapy versus waiting list. The results suggest the intervention to have some
positive impact (although insignificant) on mental health symptoms, functioning and social
outcomes (165). Hence, with reservations to the study being a pilot study, this RCT shows some
similarities to the present results of Paper 2. Regarding the findings on pain, please see the
following paragraph 12.1.2.

12.1.1.2.3 The question of chronicity
Supporting the notion that this is a realistic treatment response which is seen in Paper 2, the
overall pre-post treatment differences presented in Paper 2 are on a par with the results of the
succession of randomised trials conducted at CTP (44,135,136), showing no or little superiority of
different treatment arms in decreasing symptoms of PTSD and showing similar size in pre-to posttreatment differences. While recognising that the present PA interventions tested in PTF4 were
only two out of a range of existing PA interventions, this could indicate that on average, in a
population with chronic conditions such as the present, only a certain treatment effect is possible,
perhaps regardless of the content of the add-on treatment. In the light of this extensive, expensive
and – not least important for the patients – demanding treatment course, this further raises the
question of how little treatment is then needed to induce the same average treatment results?
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Some light has been shed on this question, in a trial by Buhmann et al (44), the first randomised
trial at CTP, where the group treated with medicine alone improved significantly more, relative to
the waiting-list group. However, the difference seen in the study was small and only found on a
secondary outcome of observer-rated symptoms of depression (44).
One main question that remains is how much of a difference between the results of the abovementioned studies and the results of PTF4 as presented in Paper 2 can be explained by the level of
chronicity. In a previous study in the same setting, Sonne et al. found improvement in selfreported depression in trauma-affected refugees to be negatively correlated to long duration of
mental problems (131).
The comparability of chronicity and how much the populations of the review by Rosenbaum et al.
differed in this regard from the population of PTF4 varies. This is also the case for the details
provided from the papers included in the review regarding aspects related to chronicity
(84,107,163,164). Hence, from the information available, only few comparisons can be drawn: The
population in Van der Kolk’s study is sparsely described, but as the study included only women
with an index trauma at least 12 years before the study, time since trauma is comparable to the
present study population. The study by Rosenbaum (164) included participants recruited from a
specialised unit for treatment of PTSD. From this sample, 88% had experienced the PTSD-related
traumatic event during their occupation and the sample had a high mean score of PTSD and
depression, suggesting a relatively severe PTSD. However, the level of chronicity in this population
is uncertain. Further, the two other study populations both appear less chronic compared to the
present population of PTF4: Powers et al. (107) studied online recruited persons (hence, they were
assumed not necessarily to be psychiatric patients, suggesting less severity and/or chronicity); and
the study by Mitchell et al. (163), of which 22% of participants had a subthreshold PTSD and only
34% had comorbid depression (163). In conclusion, from the available information, the
populations of several of the included studies in the review by Rosenbaum et al. seem to be less
chronic, compared to that of the PTF4 population. Aspects of chronicity were further explored in
Paper 4 and is also discussed below.
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12.1.2 Findings on effects of PA as an add-on treatment to TAU on pain
Paper 2 also evaluated effects of physical activity as part of treatment for pain comorbid to PTSD.
Also, in this case, previous evidence is very sparse and only a small number of studies on small
study samples exists for refugees. As part of the hypothesis of Paper 2, of a broad positive add-on
effect of PA, this hypothesis also concerned the effects of PA on outcomes of pain. However, our
results of Paper 2 showed no significant changes on pain severity (BPI severity) nor pain
interference (BPI interference), and no difference between the three groups on any of these two
measures (see Paper 2; Table 2). On the contrary, we found, though insignificant, a tendency of
exacerbation in pain severity for all three groups.
The present results are in contrast to the results on pain from the smaller RCT (n= 36) on traumaaffected refugees by Liedl et al. (121). However, as the mentioned study of unknown reasons has
been retracted, it will not be used further in the Discussion.
Another previously mentioned study by Wang et al. (165) on 34 non-refugee, torture survivors
living in Kosovo has some relevance for comparison with PTF4 findings on pain. This pilot RCT
evaluated integrated treatment including physiotherapy versus waiting list. With reservations to
the small study sample, the results showed no significant difference for chronic pain outcomes
(165), hence indicating some similarities to the present results of Paper 2 on pain.

12.1.2.1 Expected reactions to increased activity levels?
As discussed by Dworkin et al. (149), an exacerbation in pain was, however, to be expected, as
increasing activity in chronic pain conditions often will be accompanied by increased severity of
pain. It is therefore not necessarily reflecting that treatment leads to no pain relief, but can reflect
the patient’s individual responses to pain and to pain relief (149). Accordingly, one way of reacting
to a decreased level of pain can be to increase the level of physical functioning, and when the level
of pain again increases, the response may be to decrease the activity level until the tolerated pain
intensity is reached. Hence regardless of pain relief or increase in pain, this response pattern will
be to adapt the physical functioning according to a certain tolerated pain intensity. The opposite
pattern of reaction to an increased level of pain may be to tolerate the level of pain in order to
keep a certain desired level of functioning. And, as a response to a decreasing pain intensity, this
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will be reflected in patients rating a lower pain score, as long as the needed level of functioning is
maintained (149).
Hence, although both types of response as a starting point can be based in true pain relief, this will
reflect differently in a pain outcome (149,166). Although both types of responses may be in play in
the present findings of Paper 2, what we can conclude is, that all three groups of the study display
similar tendencies of insignificant deterioration of the severity score and an insignificant
improvement on pain interference at post-treatment. Hence, there is no basis for concluding that
the PA caused this in as much as this pattern also characterised the control group. These results
were maintained in the results of the per-protocol analyses, stressing the consistency of these
findings (see Paper 2; Table 2b and Table 3).
On the pain measures, no significant difference between the groups was seen in the intention-totreat-sample. However, in the per-protocol sample on the BPI shaded, we found a significant
difference between the three groups (p = 0.0093), for the benefit of the control group, showing a
significant improvement, while group B and group M showed non-significantly improvement and
deterioration respectively (see Paper 2; Table 2b). According to the literature on the BPI, the BPI
shaded should be regarded as a screening item used by the clinician, and according to the official
scoring algorithm of BPI, the BPI shaded is not contributing to the pain scoring, and its validity as
part of the BPI is not described (148,150). No studies have been found on the BPI shaded score.
Accordingly, as our overall findings of Paper 2 did not show the control group to have a generally
better treatment response than the other two intervention groups and that a significant
difference between the groups was not found in any of the other well-validated pain measures
(BPI severity, BPI interference) or the VAS pain score, will not further discuss these finding that
could very well be random findings.
From the present results, we cannot deduce whether the lack of difference seen between the
groups was due to an intervention which is simply not effective, or whether it was due to the
intervention being of too little intensity or being too infrequent and hence, entails too little effect
to be detected (167).

66

12.2 Discussion of the findings on predictors of treatment response
(Paper 3 and Paper 4)
12.2.1 The CTP Predictor Index: Objective vs clinically-assessed items (Paper 3)
In Paper 3, the overall aim was to evaluate predictors of treatment response for PTSD and
depression, and as part of this, examining the predictive value of the CTP Predictor Index items
and evaluating how much the objective predictors and clinically assessed items included in the CTP
Predictor Index would contribute. Our hypothesis (based on the previous studies on predictors of
treatment response and from the notion that the objective predictors most likely would be
easier to rate) is that was the objective predictors would be stronger predictors than the

clinically assessed predictors.
Despite the many significantly correlating items in the bivariate analyses in Paper 3, the final
multiple regressions of predictor index variables explained just 3-7% of the variance (see Paper 3;
Table 4). However, when analysing predictors of treatment response in a heterogeneous study
population like the present, and a relatively small amount of data, a relevant question to ask is
how much variance we can expect to explain by such analyses. Hence, the findings of the
explained variance of the HTQ and HSCL-depression treatment response should be seen in this
light.
Another issue concerns the potentially low reliability of pre- to post-treatment scores, reflecting
statistical noise. Hence, low reliability may partly explain the limited variance that our statistical
models explain in our analyses
Regarding contribution of objective predictors and clinically assessed predictors respectively, the
results of Paper 3 suggest that, apart from age, and non-concordant with our hypothesis, the
clinically assessed outcomes appeared to have a comparatively higher value in predicting
treatment effects relative to the objective predictor. Hence, only one of the objective items
(previous psychiatric treatment attempts) reached significance in the final regression models, and
only for HTQ. However, although we only included age a control variable in these analyses, age is
indisputably an objective variable. Hence, when we consider the results of the present analyses on
age too, findings showed that both objective predictors, as well as clinically assessed predictors,
added important value in predicting treatment response.
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For both the treatment response on PTSD and depression the clinically assessed item ability to
reflect reached significance. Thus, despite potential barriers of language and culture, ability to
reflect seems to be a valuable predictor of treatment response for trauma-affected refugees.
In the analyses of Paper 3, we found a limited explained variance in the treatment response on
symptoms of PTSD and depression by the CTP Predictor Index, indicating the need of further
studies on predictors of treatment response.
The results of Paper 3 represent the second time the CTP Predictor Index has been evaluated.
Whereas the first evaluation of the CTP Predictor Index showed employment status to be
significantly associated with treatment response on HTQ, and low chronic pain scores, shorter
education and high degree of integration to be significantly associated with treatment response
for depression and anxiety (131), the present result of Paper 3 was different.
The negative association with previous psychiatric treatment that we found in the present study
was also by Sonne et al. found to be significantly associated with treatment response (however,
only in bivariate correlations) (131).
Compared with the study by Sonne et al. (131), conducted in the same setting and type of
population and evaluating the CTP Predictor Index, there appears to be some differences. Hence,
none of the predictors identified by Sonne et al (131) as associated with treatment response were
in the present study found to be associated with treatment response (see Paper 3; Table 3).
One potential explanation of this difference could be the six-week time lag in the present study,
between participants starting treatment by the MD and the psychologist’s assessment of
participants (in the study by Sonne et al (131), the psychologist’s assessment was, unlike the
present study, conducted at the start of the treatment by the MD). This may have caused
participants to be more familiar with the treatment and CTP as a clinic and hence perhaps be
easier to rate for the psychologists. Another potential explanation may be the risk of type I errors.
The item motivation for participation in physiotherapy which was found significant in the present
analyses was one of the five items added for the present study and, accordingly, it cannot be
compared with any previous results.
Some of our results are concordant with previous studies on predictors of treatment response,
such as our finding of gender not being as associated with treatment response, which was also
found by several previous studies (126,127,131).
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In conclusion, the results presented in Paper 3 point, overall, to younger and older patients, the
ones who have received little previous psychiatric treatment, and the patients who were
motivated and had a good ability to reflect as the ones who were more likely to get a better
treatment response.
The significant association found between a decrease in PTSD symptoms and a less chronic mental
condition (in relation to previous psychiatric treatment attempts) and younger age underlines the
importance of chronicity for treatment response.
This is in keeping with other findings on comorbid pain and other comorbidities and their
importance in treatment: the high prevalence of different psychiatric illnesses, comorbid pain and
other comorbid somatic diseases demonstrated by several studies on trauma-affected refugees
(6,12,168,169), chronic pain found to be negatively associated with depression symptom
reduction in previous trials (6,131), and the significant correlations between symptom reduction in
PTSD and chronic pain (from the bivariate correlations) of this study. Taken together, these point
to the need for a broader clinical approach in the treatment of trauma-affected refugees.
It may not be easy to find strong predictors of treatment response on a population as
heterogeneous as that of the present PTF4. However, if, at some point, we can provide better
treatment that is more tailored to each patient, by differentiating who benefit more from a
supportive intervention versus a psychotherapeutic intervention, this is likely to benefit PTSD
patients of both less and more severe conditions.

12.2.2 Chronicity of PTSD as a predictor of treatment response (Paper 4)
In Paper 4, the objective was to evaluate whether chronicity of PTSD and pain would show to
predict treatment response on symptoms of PTSD, depression and quality of life in this population.
It was hypothesised that high chronicity of PTSD and high baseline pain score would be associated
with poorer treatment response.
This a priori hypothesis was found to be confirmed, as especially treatment response on PTSD but
also on depression was found to be significantly associated with the duration of chronic PTSD, and
PTSD treatment response was found significantly associated with high baseline pain score. On the
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contrary, the treatment response measured on quality of life was not found to be predicted by
duration of PTSD or pain score.
Chronicity of PTSD as a predictor of treatment response for trauma-affected refugees on
symptoms of PTSD have been studied sparsely. Until now, two factors have been identified that
are pertinent to aspects of chronicity, both from studies at CTP: being on benefits (25) and being
unemployed (131).
Although limited previous evidence exists in this field, our findings are consistent with clinical
experiences of limited treatment results for refugees suffering from chronic PTSD with pain and/or
functional impairment. Our results agree with the findings in the review by Solvason (124);
pointing to duration of PTSD as a predictor of treatment response in non-refugee populations.
For depression, the findings are on par with the study on non-refugees by Blom et al. (125),
showing an association between longer duration and poor treatment response.

12.2.2.1 The importance of functional impairment
Among the three variables examined on the chronicity of PTSD, only the variable on the duration
of functional impairment reached significance. This could indicate that the other two variables
(time since symptom debut and time since arrival) are not precise enough as proxy measures of
the duration of PTSD or that only the duration of more severe symptoms is related to treatment
outcome, that is, when the symptoms cause functional impairment. Regarding the first argument,
time since arrival is likely to be somewhat imprecise, as it will inevitably include patients for whom
the clinically severe PTSD condition did not start until several years after arrival in Denmark, for
example, following a work-related injury, an accident, or other incidents reactivating or
exacerbating the PTSD (13,170). The variable symptom debut is likely relatively precise in terms of
the time aspect of when symptoms started, however, as the course of PTSD can take different
forms and progress with varying pace, the measure of symptom debut can cover both very sudden
and severe debut of symptoms, as well as symptoms starting gradually, with a limited influence on
daily life at first, while later progressing to a more disabling condition (171). Hence, it seems that
among the variables of the study, the duration of functional impairment is the one that is most
likely to be associated with treatment response.
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The mechanisms through which functional impairment seems to limit treatment response on PTSD
have been little evaluated. However, one can realistically assume that the longer severe PTSD
symptoms persist, the greater the risk of entering a vicious cycle of unemployment,
marginalisation and social disruption. With limited network and no job, it is presumably more
difficult to improve from treatment, which is supported by the findings concerning being on
benefit (25), unemployment (131), and duration of PTSD (124).

12.2.2.2 The importance of pain
The results of Paper 4 are concordant with the existing body of literature reporting pain to be
highly prevalent comorbidity to PTSD among refugees, and with evidence suggesting an
association between PTSD and comorbid pain (16,18,20,172).
However, while the evidence on the underlying mechanisms are still not clear (16,27,28), the
association found between a higher baseline pain severity score and a poorer treatment outcome
on PTSD support the notion that the severity of pain could seem to counteract recovery from
symptoms of PTSD.
Altogether this could indicate that the mutual maintenance theory (26) might play a role in
explaining the association between high severity of PTSD and pain, as reflected in 1) our results
showing a significant positive correlation between a high PTSD and a high pain severity at baseline
and 2) the treatment response on symptoms of PTSD, where a limited treatment effect on
symptoms of PTSD is seen especially for participants with a high baseline pain severity.
As previously mentioned, the mechanisms and factors influencing treatment outcome are
complex, and the present analyses of Paper 4 are not claiming to rule out other mechanisms of
action, such as the shared vulnerability model (16) or a third mechanism.

12.3 Discussion across Paper 2, Paper 3, and Paper 4
In contrast to our findings of Paper 3, showing previous treatment to be a significant predictor of
treatment outcome, Paper 4 tested aspects of the same information (in terms of previous
treatment and previous hospitalisation); however, we did not find these variables to be significant
predictors of these analyses. Suggested explanations could be based in methodological
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differences, such as that, in Paper 4, these two variables were binary (yes/no) versus the analyses
of Paper 3, where the variable previous treatment was a categorical variable (of 5 categories).
The findings of Paper 2 and Paper 4 are on par with the findings of the consecutive row of RCT’s
conducted at CTP, all finding limited treatment effect in the predominantly chronic refugee PTSD
populations (44,136,173). Accordingly, early intervention treatment before the occurrence of
functional impairment and additionally treatment approaches targeting comorbid pain are
urgently needed. This could prevent patients from developing chronic conditions that are difficult
to treat, which implies much distress, and have high societal costs.

12.4 Strengths and limitations and methodological considerations
Several strengths and limitations are related to the aspects of conducting a pragmatic RCT for
trauma-affected refugees. Other strengths and limitations are related to specific papers included
in the thesis. In the following, when more overall implications related to all papers are identified,
this will be discussed first. Subsequently, issues specifically related to each of the Papers 2-4 will
be touched upon.

12.4.1 Strengths
The PTF4 trial holds important strengths. The sample size is unprecedented in the field of traumaaffected refugees, and the size of the study makes the results of Paper 2, Paper 3, and Paper 4
robust.

12.4.1.1 Generalisability of the study results – across the papers
A strength is, that due to the trial’s pragmatic design with broad inclusion criteria conducted in a
clinical setting implies that results of the trial population of PTF4 are considered to be fairly
representative of patients treated in similar specialised mental health facilities in Denmark
(12,174). In comparison, participants in the study by Palic et al. from three different specialised
refugee outpatient clinics in Denmark (12), this population was generally similar as to gender
distribution, age, country of origin, time living in Denmark (mean 12.5 years vs 15.2 years in PTF4).
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The participant’s trauma background also had similar characteristics: survivors of torture (31 vs.
41% in PTF4) and participants who had experienced imprisonment (36 vs 44% in PTF4).
However, as discussed by Sonne (175), it is important that the PTF4 trial was conducted in a
specialised mental health unit in the secondary health care system and the study population is,
therefore, most likely representing a more chronic population than refugees seen in the primary
healthcare system. Also, following the structure of the Danish system, asylum seekers receive
health services from the Danish Red Cross and therefore there were not asylum seekers included
in the PTF4 trial. This may potentially limit the generalisability of our results to other countries
with a differenct organisation of the health care sector (175).

12.4.1.2 Strengths of Paper 2
Related specifically to Paper 2, a strength of PTF4 was, that comparing two different PA
interventions to a TAU-only-group was a unique possibility to compare the two quite different PA
interventions internally and at the same time compare them to TAU alone. The use of individual
treatment sessions for all elements of treatment meant that no potential spillover effect of a
group blurred the results. Additionally, BBAT as method prior to PTF4 was tested in a pilot study
on the same target group, where the method was found satisfactory and accepTable (116).
Furthermore, the duration of the PA interventions of PTF4 were long compared to most conducted
studies on PA interventions for PTSD (66).

12.4.1.3 Strengths of Paper 3 and Paper 4
The study of Paper 3 is to our knowledge the largest study on systematically collected predictors
on trauma-affected refugees. Based on data from an RCT, the participants were systematically
included according to well-defined criteria and data were systematically collected, thus potentially
adding robustness to the results of the study. The predictors analysed had been systematically
assessed at treatment start and rated according to a manual. Whereas our results might be less
transferable to populations of little chronicity, the results are expected to have some
generalisability to other clinical mental health settings, presumably to other European settings
with similar refugee populations as the present.
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Additionally, for Paper 4, a strength was the use of BPI, which is listed as a core outcome measure
for clinical trials of chronic pain by the IMMPACT recommendations (149).

12.4.2 Limitations and methodological considerations
In the following, first the general limitations of PTF4 will be discussed, followed by the limitations
related to the specific papers.

12.4.2.1 General limitations of PTF4
12.4.2.1.1 Outcome measures across Paper 2-4:
Regarding limitations, different aspects should be mentioned related to the outcome measures
used:

12.4.2.1.1.1 The number of outcomes
One aspect regarding the outcomes of the PTF4-trial is that we applied a considerable number of
outcomes. When multiple tests are conducted on the same data, set this can be considered
problematic in terms of the increased risk of obtaining false-positive results (type I errors).
However, as the study builds on very limited evidence and, therefore, can be considered
explorative, it can be argued that it is important to search for and try to identify even small effects
by means of a broader set of outcomes. The verification of these effects can then be tested in
future studies. However, as the main outcome of the present study was HTQ; accordingly, this is
also the primary measure that the interventions were tested against.

12.4.2.1.1.2 Validity of the outcomes
In the field of refugee populations like the present, with diverse cultural and linguistic
backgrounds, linguistic and cultural validity and not least validity in terms of the practical
applicability of the outcomes are important aspects when it comes to measuring treatment
outcomes. As mentioned, before PTF4 was conducted, most ratings and translations of the ratings
were already in place, as most of them had been applied in the previous studies at CTP
(44,136,175). However, the ratings had not been validated specifically for the population of PTF4,

74

which can be regarded as problematic, due to the potential pitfalls of symptoms being expressed
differently among different cultural and ethnic groups. Although the review by Hollifield et al. (54)
on outcomes used in studies on refugees concluded, that both HTQ and HSCL-25 have a relatively
good reliability and validity in clinical refugee samples, Hollifield also concluded, that most other
ratings scales reviewed have been little validated for refugee populations (54).
As discussed by Sonne (175), one dilemma is that, on the one hand, using the same standardised
measures across a population of different cultures enables us to measure treatment effects in an
inhomogeneous population of trauma-affected refugees like the present and enables us to
compare symptom patterns and severity between ethnic subgroups. On the other hand,
symptoms may be expressed differently among cultural subgroups of a sample, which again limits
the comparability and potentially makes it problematic to use the same standardised measures
across those subgroups. As also pointed out by Sonne (175), a complicating aspect of a population
like the present of PTF4 and previous trials at CTP is, that it includes a large group of people who
have lived in Denmark for many years. Among these, many express having adapted to the Danish
culture, and they are often identifying themselves as a mixture of both their native and their new
culture. Hence it is hard to tell to what degree the culturally bound expressions of distress still
apply to those people (175).

12.4.2.1.1.3 The Ptsd outcome
To obtain an observer-rated measure for symptoms of PTSD, we considered the use of clinicianadministered CAPS rating (Clinician-Administered PTSD Scale) (Blake, 1995). However, CAPS is a
very comprehensive measure and for the present population of generally chronic patients, the
clinical experience is that very time-consuming measures can be difficult and exhausting for many
of the patients. Not least for the majority who need assistance from an interpreter.
While acknowledging the problems with the outcomes used in this study and similar studies in the
field, to be able to draw comparisons between the results of PTF4 and previous studies and to
avoid adding more time-consuming measures for the clinicians with limited time, we decided to
continue with the set of standard measures also applied in the previous trials at CTP.
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12.4.2.1.2 Lack of information on ongoing post-migrational stressors and on home work.
Participants often experience ongoing stressors during the treatment period, for example, from
on-going conflicts in the participants’ home countries, which could potentially influence the
outcome, potentially affecting the results of Paper 2, Paper 3, and Paper 4. Also, post-migration
stressors, for example, the social situation in the receiving country (Denmark) can be stressful,
potentially influencing the treatment response. However, among the data collected regarding this
there were too many missing, hence it was not possible to adjust for these variables
systematically.
Additionally, after data collection was completed, we faced the reality that certain aspects were
not possible to evaluate as planned in the protocol of PTF4. In this regard, it turned out, that the
pre-defined objective of the PTF4 trial of evaluating the importance of doing homework (of the PA
interventions) in relation to treatment response was not possible due to too many missing among
these data.
Finally, as mentioned previously, we cannot quite rule out producing type-I errors of false
significant results considering the number of statistical tests.

12.4.2.2 Limitations of Paper 2
A limitation regarding the trial design of PTF4 and hence the results of Paper 2 was that we were
not able to conclude on the effect of the PA interventions alone or compared with a waiting list.
However, this was decided, firstly because the evidence supporting PA for the present population
was so limited, and secondly as studies on other groups of PTSD patients including the first
randomised trial conducted at CTP, PTF1, showed a certain effect of pharmacological treatment
compared to waiting list controls (6). Accordingly, we found it unethical to include a waitlist
control or a PA-only group in the design of PTF4.
Important to note regarding the results of Paper 2, group B and group M were receiving a
treatment course that was considerably more extensive than the control group. This makes the
control group less comparable to group B and group M regarding the amount of time with a
clinician. Meanwhile, bearing in mind this difference in time with a clinician and the lack of
difference in treatment effect between groups, the results of Paper 2 become even more
convincing.
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The underlying mechanism for our findings in Paper 2 of no added effect of the PA interventions
could also partly be due to the composition of TAU as our control group in the study. As TAU was
an extensive treatment course received by all three groups, one could hypothesise that TAU
covered so many aspects of the needs of the patients that adding BBAT or mixed physical activity
did not change the effects on the treatment outcomes significantly.
Regarding the results of the RCT in Paper 2, a potential limitation was the lack of blinding. While
blinding of patients and clinicians in an RCT is the ´golden standard´, this presents a challenge in a
pragmatic trial like PTF4, where the setting is a clinical one in which all clinicians work tightly
together and must coordinate to facilitate that the treatment courses are conducted as smoothly
as possible for both patients and clinicians. In the case of PTF4 blinding was not assessed to be
possible due to the nature of the intervention (e.g., specific physiotherapists were training BBAT
and MPA, hence seeing the name of the physiotherapist in the patient record, would directly have
unveiled to the other clinicians the patient’s intervention group.
However, most outcome measures were self-administered, and furthermore, the clinical
impression was that patients did not generally have any preconceptions about one type of PA
interventions being better than the other. The only measure completed by the MDs in charge of
treatment was GAF. Furthermore, blinded Hamilton observer ratings were applied in PTF4.
Regarding Paper 2, the questionnaire MAIA used in the study assessing body awareness was not
pre-tested on the target group in a pilot study, and since some patients expressed difficulties
understanding the MAIA questions, it raises the issue of the validity of results of MAIA.

12.4.2.3 Limitations of Paper 3
Regarding Paper 3, the construct of the two categories of predictors (objective vs clinically
assessed predictors) was an explorative approach, and some of the items were more challenging
to fit into a clearly defined classification of either objective or clinician assessed. This was the case
for the following items: upbringing, integration, cognitive resources and social relations.
The six week lag in the study of Paper 3 between the predictor index rating conducted by the
psychologist and the other raters was another limitation. This time lag may have entailed that
some participants had already profited from the medical treatment, which may have improved
sleep and the cognitive condition, hence it may have contributed to more precise ratings by the
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psychologist. This could potentially result in a more positive view of how well the clinically
assessed items predicted treatment response compared to the objective predictors, since half of
the clinically assessed item were rated by the psychologists.

12.4.2.4 Limitations of Paper 4
Regarding Paper 4, the self-report-based information regarding the duration of symptoms and so
forth is potentially a limitation because it may be influenced by the patient’s present mental
condition and hence it implies a risk of recall bias.

12.5 Reflections on physical activity interventions for trauma-affected
refugees – The participants’ perspective.
Quotes from the end-of-treatment interview with the study participants will be used in the
following section.
The overall findings of this thesis do not provide evidence of physical activity augmenting
treatment as usual for PTSD in trauma-affected refugees. However, this is naturally a generalised
statement based on statistical analyses of means, and this overall statistically based result will not
necessarily apply to the experiences of the individual participant who took part in the treatment
course of PTF4, including the physical activity interventions. Nor do these numbers give us detailed
information on why or which part of the interventions were perceived as helpful and which led to
deterioration.
Although, the average of the included participants had overall positive effects of the treatment
course regarding symptoms of PTSD (as reflected in the overall results of Paper 2), some of the
participants also reported that there was either no effect of treatment or even reported a
deterioration of symptoms in general:
´No, I do not feel any better. It's not your fault. You have done your best and the interpreter has
been really good.´
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Others experienced deterioration specifically from participating in the physical activity. For
example, some participants reported increased severity of pain from treatment, or felt that their
pain was in the way for at all engaging in the physical activity, as indicated in the statements
below:
´Physical activity was not possible because of my problems with pain´
´I feel so much pain… and any treatment leads to more pain´
´I had to stop the treatment because I felt more pain [from treatment]´
On the other hand, while not reflected in the results of the study, several patients expressed how
physical activity helped them:
´I feel less anxious, less restless… calmer. The medicine helps a little. BBAT exercises have helped
me a lot, they make me feel at peace and feel relaxed. I like that BBAT includes both the body and
the mind.´
´The physiotherapy helped me to cope with my pain, and made me feel less pain´
Other participants reported external factors to have been determining for a discontinuation of the
treatment course or a deterioration, as illustrated in the following quotes:
´Because of several physical incidents and incidents that happened to me at my work place, my
treatment course became very incoherent and I had to stop treatment.´
´It was good to talk about the difficult things, but also hard ... like opening old wounds. I became a
bit better for a period from daily training, but then it was all ruined again [because of problems
with the son].´
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Furthermore, physical activity as an element of treatment is not a ´quick-fix´ but requires
implementation in the everyday life to be effective. This can be challenging, when your everyday is
difficult to manage, as reflected in the following quotes:
´I feel better now after the treatment. Before treatment, I had lots of problems with
accommodation, and I heard voices… I was very ill... I do still hear voices now, but it helped me to
talk about my problems and my condition.´
´If it wasn’t for the treatment that I got here, I would have ended up living on the street.´
´Yes, treatment has helped a bit. But there has been lots of problems regarding my sons [during the
treatment course], which has troubled me a lot.´
´Yes, I practice physiotherapist exercises every day plus two days a week in the fitness centre. The
exercises were written down, so I can remember them.´
´The physiotherapy exercises are a part of my life now. The body scan is a tool in my life now.´
Although these quotes are not claimed to be in any way a representative picture of the PTF4
participants, the quotes add some personal stories to why the treatment in PTF4 was experienced
as useful or not.
However, what it reflects, is, as touched upon earlier in this thesis, that the patient group of
trauma-affected refugees is a vulnerable group, exposed to numerous and often ongoing
postmigration stressors, which can rapidly change an otherwise positive treatment response to an
exacerbation in symptoms, to a state even worse than before treatment started. Accordingly, as a
clinician you become aware that these events can be very determinant in relation to what
direction the treatment course will lead. Events happening both in Denmark and in the patients’
country of origin – changes in living conditions, political conditions or social incidents – are all
circumstances that are independent of the treatment courses and over which clinicians generally
have no influence on. Hence, although little evaluated, these post-migration stressors are likely to
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play an important role in the overall results of treatment, as several studies have pointed to
regarding their influence on the health status of refugees (177,178).
In light of results like those of Paper 2, that is, of there being no difference between the treatment
groups, compounded by the reality of working within the field of trauma-affected refugees,
hearing their intimate stories and the descriptions of how and why treatment helped them, as well
as details on what other events affected treatment enriches the meaningfulness of the clinician´s
and the researcher’s experience

13 Perspectives: clinical implications and suggestions for future
research
The results of the present thesis have clinical implications for the future treatment of traumaaffected refugees. Further, the present thesis gives rise to new questions and hence leads to
certain suggestions regarding future research.

13.1 Clinical implications
•

The findings from Paper 2 of no added effect regarding mental health symptoms or pain
measures of the two very different types of physical activities, representing both exercisebased interventions and mind-body interventions, leads to the conclusion that a physical
activity intervention like the one of PTF4 should not be recommended as standard
treatment for this type of population.

•

Until better evidence has been established regarding physical activity as an intervention for
trauma-affected refugees, relevance regarding the use of physical activity as part of
treatment is suggested to be based on individual assessments of a patient’s motivation and
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– during the treatment – evaluation of whether the patient finds the physical activity to be
useful and whether a clinical effect is seen.
•

The results of Paper 3 underline the relevance of assessing patient therapy eligibility as this
has important predictive value for the treatment response for PTSD and depression.

•

Based on the results from Paper 3, patients of younger age and with a less chronic PTSD
condition are likely to improve more from treatment. This stresses the importance of
chronicity of PTSD and indicate, that early intervention treatment must be initiated before
functional impairment occurs, causing treatment response to be generally limited. Further,
it should be considered whether other psycho-social interventions would benefit the
patients who are too chronic to improve from other treatment.

•

Based on the results of Paper 4, patients with a less chronic PTSD condition and with less
severe comorbid pain are likely to improve more from treatment. This again points to the
importance of initiating early intervention treatment and stresses the importance of a
broader clinical focus in the treatment of trauma-affected refugees, not merely focusing on
treating the symptoms of PTSD but also targeting comorbid pain.

13.2 Research implications
•

The results of Paper 2 finding a generally limited treatment response and particularly the
non-existent add-on effects of the PA interventions stresses the urgent need of further
investigation to find better and more efficient treatment methods for trauma-affected
refugees.

•

Although this study tested two types of physical activity, these are only two types out of a
large range of different types of physical activities. Hence, it cannot be ruled out that
future studies would find more promising effects of other types than the ones tested here.
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•

This present study did not evaluate the long-term effects of the interventions, hence the
analyses to-come of the follow-up data on the PTF4 participants six months after
completion of the treatment course will, hopefully, shed some light on whether the same
conclusion will apply then, or whether some effects of the interventions will show
differently on a longer-term basis.

•

Physical activity is a treatment modality with few adverse events and which previous
research on mental health populations have suggested positive effects on mental health
symptoms and co-existing somatic disease. These aspects must be considered when
discussing treatment options for a chronic and mentally ill population such as traumaaffected refugees. Against this background, it is recommended – given careful
consideration to the design and study population – to investigate further whether other
types of physical activities would have a more beneficial potential.

•

A future study design applying mixed methods as the research approach may give further
details, that a study design like that of the PTF4 did not prompt.

•

The findings of the importance of PTSD chronicity and pain severity suggest further
exploration of how the treatment response of the present study or similar studies would
come out, if similar measures would be evaluated for different subgroups of chronicity and
pain severity, and hence whether more differentiated conclusions can be can be drawn
regarding physical activity as part of treatment for certain subgroups of the population of
trauma-affected refugees. This could potentially lead to more individualised
recommendations and treatment based on the profile of the individual patient.

•

To follow up on our results of a non-linear relation between age and treatment response
on symptoms of PTSD, further investigation of treatment response for different age groups
is suggested, including a closer evaluation of potential social aspects that might play a role
in the treatment response for the youngest versus the group of the middle-age-range
versus the oldest patients.

83

•

Regarding the treatment of comorbid pain, there is a great need for further evaluating
different treatment modalities in large, robust studies. This is suggested to be carried out
in cooperation between pain specialist’s and special treatment units on refugee mental
health such as CTP. Additionally, there is still a need of further evaluation of the internal
working mechanism between PTSD and comorbid pain, and hence future studies are
suggested to investigate aspects regarding both the duration and severity of PTSD and
comorbid pain in relation to treatment response.

14 Conclusion
The results of Papers 1-4 included in this thesis add important new knowledge to the field of
treatment of trauma-affected refugees, especially regarding the assumed added effects of physical
activity in the treatment of trauma-affected refugees, and in establishing the importance of the
chronicity of PTSD and pain in relation to treatment response. Several aspects of the study and
findings are unprecedented.
The PTF4 is, to our knowledge, the largest RCT yet conducted on trauma-affected refugees. It is
also one of the few studies evaluating the effects of physical activity as part of treatment for this
population. Furthermore, the study on predictors of treatment response is the largest study on
systematically collected predictors on trauma-affected refugees.
The main results of PTF4 refute the general idea and the a priori hypothesis of this study, that
physical activity would increase the treatment effects for trauma-affected refugees. On the
contrary, we did not see differences between the control group receiving TAU and the groups
receiving ether BBAT or mixed physical activity as add-on to TAU on any of the applied outcomes.
This result is striking, taking the large number of treatment sessions into account. Furthermore,
the results were maintained in the per-protocol analyses, underlining the consistency of the
results. These results indicate that treatment with physical activity like the ones tested in this
study, in a population similar to the present cannot be suggested as a standard add-on treatment.
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The results of the two studies regarding predictors of treatment response brought new knowledge
on important aspects to assess in relation to predicting treatment response. Particularly, the study
on the CTP Predictor Index underlined the importance of PTSD chronicity, age, motivation, and
aspects of therapy eligibility for treatment response, whereas the study on chronicity of PTSD and
comorbid pain complemented the results of the CTP Predictor Index by adding evidence on the
importance of chronicity and pain, especially in relation to treatment response on PTSD.
When concluding on the results from all four papers included in this thesis, it is obvious that
trauma-affected refugees constitutes a population of generally highly chronically ill patients, with
often multiple and complex symptom presentations. Also, frequent somatic comorbidities and
difficult social aspects complicate the picture. This makes trauma-affected refugees a vulnerable
group in our society and challenging for clinicians to treat. The modest treatment response of the
present RCT, despite a comprehensive treatment course, emphasises this picture. While the
present thesis is a step on the road to rectifying these deficits of knowledge, there is still a long
way to go. Hence, the great lack of evidence that still prevails should be our motivation to keep on
searching, both regarding effective treatment methods, and regarding our understanding of what
predicts treatment response.
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ABSTRACT
Background: The prevalence of post-traumatic stress disorder (PTSD) is estimated to be as high as
30% among refugees. The coexistence of prevalent chronic pain is believed to maintain symptoms
of PTSD and add complexity to the condition. Despite this, little evidence exists on how to treat
PTSD and comorbid conditions best in trauma-affected refugees.
Aim: To evaluate the effects of physical activity as add-on to psychiatric treatment as usual (TAU)
in trauma-affected refugees with PTSD.
Method: Randomised controlled trial, 3-armed parallel group superiority study, conducted at
Competence Centre for Transcultural Psychiatry, Denmark. Participants were adult traumaaffected refugees with PTSD. Allocation ratio was 1:1:1, stratified for PTSD severity and gender. An
open-label design was applied due to the nature of the intervention. Participants were
randomised to receive individual physiotherapy (basic body awareness therapy (group B) or mixed
physical activity (group M)) one hour/week for 20 weeks plus TAU, or TAU only (group C). The
primary outcome was PTSD severity measured by Harvard Trauma Questionnaire (HTQ). Trial
registration: ClinicalTrials.gov, NCT01955538.
Results: Of the 338 patients included (C/B/M=110/114/114), 318 patients were eligible for
intention-to-treat analysis (C/B/M=104/105/109). On the primary outcome, intention-to-treat as
well as per-protocol analyses showed small but significant improvement on scores from pre- to
post-treatment in all three groups but with no significant difference in improvement between
groups.
Conclusions: The findings do not provide evidence that either BBAT or mixed physical activity as
add-on treatment bring significantly larger improvement on symptoms of PTSD compared to TAU
alone for adult, trauma-affected refugees.
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INTRODUCTION
As the global refugee population is at its highest level ever recorded, with a refugee population of
22.5 million at the end of 2016,1 the pertinence of issues regarding trauma-affected refugees is
higher than ever. With an average prevalence of 30% of trauma-related psychiatric illnesses of
PTSD and depression in populations from areas of conflicts2 and the prevalence of comorbid pain
as high as 80-100% among trauma-affected refugees,3 the complex combination of PTSD,
comorbid depression and chronic pain constitutes an often debilitating condition.4 However, few
rigorous studies exist on treatment effects for trauma-affected refugees. This is problematic when
bearing in mind the complex conditions for trauma-affected refugees, among those prolonged
trauma and postmigration stressors, entailing that generalising findings from non-refugee
populations to trauma-affected refugees should be done with caution.5 Based on the mutual
maintenance theory,6 chronic pain in PTSD populations is a maintaining and sustaining factor in
PTSD.6,7 Consequently, the treatment and rehabilitation of patients with PTSD should include an
integrated assessment and treatment of pain7 as well as increasing activity levels.6–8 In nonrefugee PTSD populations, PA as intervention has gained growing attention in recent years.9,10
While the only Cochrane review on PA as treatment for PTSD (in non-refugee populations) from
2010 concluded that no studies fulfilled the inclusion criteria,10 a more recent systematic review
and meta-analysis from 2015 on four RCTs on PA for adult, non-refugee populations with PTSD
found PA to be significantly more effective in decreasing PTSD and depressive symptoms
compared to control conditions. The authors suggest that PA may be a useful adjunct to standard
treatment for people with PTSD.9 For trauma-affected refugees only one small (n=30) randomised
controlled trial (RCT) exists which suggests that mixed physical activity as add-on therapy
contributes additionally to pain management and treatment of symptoms of depression and
PTSD.11 Additionally, basic body awareness therapy (BBAT), a mild, body-awareness-oriented
physiotherapeutic method12–14 has been tested among trauma-affected refugees in a pilot study
and in a qualitative study and both found BBAT to add value to the treatment, e.g. improve
symptoms of depression and anxiety15 and improve sleep.16 Despite little evidence on the effect of
physical activity (PA) as a part of treatment for trauma-affected refugees, physical activity is in
various forms used in addition to or as an integrated part of the treatment offered to this
group.17,18 Considering the widespread use of physical activity as treatment for trauma-affected
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refugees despite a low level of evidence of its effectiveness, there is an urgent need for examining
the effectiveness of physical activity in treating PTSD and pain in robust, clinical RCTs. The aim of
the present study was to investigate if adding either BBAT or mixed physical activity to the
treatment as usual (TAU) for trauma-affected refugees with PTSD would increase the treatment
effect compared to TAU alone. It was hypothesised that adding physical activity to TAU would
augment the treatment effect with respect to mental health symptoms (PTSD, depression, and
anxiety), pain, quality of life as well as functional capacity, and body awareness.

METHODS
STUDY DESIGN
The study was a 3-armed, pragmatic randomised controlled trial. It was an open-label, parallel
group superiority study, allocation ratio of 1:1:1. The trial was conducted at the Competence
Centre for Transcultural Psychiatry (CTP), a specialist outpatient clinic treating trauma-affected
refugees in the Capital Region of Denmark. Since 2009, CTP has been conducting a series of
randomised controlled pragmatic trials.19–21
The target population at CTP comprises trauma-affected refugees (approximately 75%) and
migrants with other psychiatric illnesses (approximately 25%). Only the former were included in
the present study.
The study was registered with Clinicaltrials.gov (NCT01955538) and approved by the Ethics
Committee of the Capital Region of Denmark (H-3-2013-080) as well as the Danish Data Protection
Agency (02481 RHP-2013-024). The trial was monitored by Good Clinical Practice (GCP) Unit at
Copenhagen University Hospital during the entire study period.
A paper on the study protocol is available: https://www.ncbi.nlm.nih.gov/pubmed/26492879.22
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PARTICIPANTS
All patients referred to CTP between September 13, 2013, and September 30, 2015 (except for a
break in inclusion from October 1, 2014 - December 31, 2014), were invited for a 1-3-hour pretreatment interview with a medical doctor, recording the patient’s history of psychiatric
symptoms, trauma and social background, and evaluating for eligibility against the following
criteria: 18 years or above; recognised as a refugee or family reunified with a refugee; diagnosed
with PTSD according to ICD-10 research criteria; having experienced a psychological trauma in the
past (e.g. imprisonment, torture, political persecution or war experiences); and motivated for
treatment. Written informed consent was obtained from all participants.
The exclusion criteria were: having a psychotic disorder (defined as patients with an ICD-10
diagnosis F2x and F30.1-F31.9); a current abuse of drugs or alcohol (F1x.24-F1x.26); in need of
admission to a psychiatric hospital; physical handicaps that made participation in the physical
activity impossible; a cardiac arrhythmia identified on the electrocardiogram taken before start of
the treatment; or symptoms of heart problems that needed further examination.
Based on pre-treatment interview with a medical doctor, PTSD, depression and personality change
after catastrophic event were diagnosed according to a diagnostic algorithm. To exclude psychotic
diagnoses, all patients were interviewed with relevant chapters from the Schedules for Clinical
Assessment in Neuropsychiatry (SCAN interview),23 by medical doctors who were certified SCAN
raters.
All patients fulfilling the inclusion criteria and no exclusion criteria were invited to participate in
the study. Patients who did not wish to participate in this study were offered TAU.

RANDOMISATION AND MASKING
Randomisation was conducted by sequentially, numbered, sealed envelopes, stratified by gender
and level of PTSD symptoms (a score < or > 3.2 on the HTQ) by staff unconnected to patient
treatment. The Department of Biostatistics at University of Copenhagen, not otherwise involved in
the trial, produced a computer-generated randomisation sequence and drew up an anonymous
randomisation list. Blinding the intervention was deemed impossible for clinicians and patients
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due to the nature of the intervention. However, an assessor-blinded Hamilton Depression and
Anxiety (HAM A + D) interview was conducted before and after treatment by a team of medical
students, blinded to intervention group and time of the interview. These raters were trained at
CTP and took part in joint ratings every 6-8 weeks to ensure high quality and interrater reliability.

INTERVENTIONS
The three randomisation groups were:
1) TAU alone (controlgroup = group C)
2) TAU + basic body awareness therapy (group B)
3) TAU + mixed physical activity (group M)
Both add-on treatments comprised individual physiotherapy sessions, one hour a week for 20
weeks. All patients in the two physical activity interventions were encouraged to do home
exercises of the relevant physical activity. All clinicians followed profession-specific manuals
developed for the target group.

TREATMENT AS USUAL (TAU)
The patients were all offered TAU. TAU consisted of approximately 6-7 months (planned)
interdisciplinary treatment within a framework of 10 sessions with a medical doctor, and 16
sessions with a psychologist. TAU was divided into two phases. During the first phase, the patient
had weekly sessions with a medical doctor, during the second phase monthly sessions with the
medical doctor, and weekly sessions with a psychologist. According to needs, typically 1-2
counselling sessions on relevant social issues with a social worker were offered.
SESSIONS WITH MEDICAL DOCTOR:
The main focus was on initiating pharmacological treatment if needed and providing
psychoeducation on a wide range of topics such as explaining symptoms of PTSD and depression;
advice on how to improve sleep etc. When pharmacological treatment was initiated, it was done
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by following the clinic’s algorithm, based on the present knowledge on pharmacological treatment
of trauma-affected refugees.
SESSIONS WITH PSYCHOLOGIST:
One-hour sessions of individual flexible cognitive behavioural therapy (CBT) with elements of
acceptance and commitment therapy, stress management and mindfulness based on the
psychologist manual developed by the psychologists at CTP using the results and experiences from
the recent RCTs at CTP.19,21 See also Nordbrandt et al, 2015,22 for further description of TAU.

THE PHYSICAL ACTIVITY INTERVENTIONS
The intervention groups B and M had 20 weekly sessions with a physiotherapist starting in phase
1. Both physiotherapeutic interventions were mild forms of physical activity but with certain
flexibility to regulate the intensity according to the individual patient’s capability. Both
interventions followed manuals developed in cooperation with physiotherapists experienced in
working with the target group. All patients were encouraged to do exercises used in the
intervention as homework.22 Each specific exercise was described in the manual, and for every
session the actual exercises used and level of participation performed was noted in the patient
record.
•

Basic body awareness therapy (BBAT) (group B): The exercises comprised slow, guided
movements while standing, sitting and lying down, aiming at normalising and improving
balance, muscle tension, free breathing and awareness. Only certified BBAT
physiotherapists were teaching BBAT.

•

Mixed physical activity (group M): The intervention included basic exercises for improving
strength, endurance, balance and coordination, using simple, everyday-like tools such as
water bottles, bicycle, resistance bands, grocery bags etc.
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OUTCOMES
The primary outcome was severity of PTSD symptoms measured on the self-administered Harvard
Trauma Questionnaire (HTQ), developed for research on trauma-affected refugees and validated
in several populations.24 Secondary outcomes were the self-administered rating scales Hopkins
Symptom Check List (HSCL-25), assessing the severity of anxiety and depression symptoms,25 the
somatisation scale of Symptom Checklist-90 (SCL-90),26 quality of life evaluated on WHO-5,27 and
the Sheehan Disability Scale (SDS)28 for level of functioning. Observer ratings included the Global
Assessment of Functioning for symptoms and functioning (GAF-S and -F),29 HoNOS assessing
health and social functioning,30 and the Hamilton depression and anxiety scales (HAM-D and HAMA), which were conducted by blinded assessors.31 Pain was assessed by two self-administered
rating scales: Visual Analogue Scale (VAS); and Brief Pain Inventory short form (BPI).32 BPI assesses
pain intensity and pain interference and contains a diagram for shading pain location. The pain
interference domain is recommended by international consensus (IMMPACT statement) in clinical
trials evaluating physical functioning in chronic pain.33 Body awareness was assessed on the selfadministered rating scale Multidimensional Assessment of Interoceptive Awareness (MAIA).34
Functional fitness was assessed by three performance-based physiotherapeutic measures
conducted by the physiotherapist: Dynamic Gait Index (DGI);35 Senior Fitness Test;36 and De
Morton Mobility Index (DEMMI).37 This range of outcomes was used to enable comparison of our
results to the previous studies at CTP and to evaluate on aspects specifically related to PA and
pain.
All self-administered outcomes were available in the five main languages of the patients (Danish,
Arabic, English, Bosnian/Serbo-Croatian and Farsi).
Patients were asked to complete most self-administered outcomes three times during the
treatment course: at the pre-treatment interview, shortly before initiating phase two and at the
last treatment session. In this paper, only pre- and post-treatment measurements will be analysed.
HAM-A and -D were conducted pre- and post-treatment. All three intervention groups had a preand a post-treatment assessment with a physiotherapist, mapping physical difficulties and injuries,
and conducting the functional fitness tests. Patients completed the self-administered
questionnaires MAIA and BPI at these assessments.
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All medical doctors, psychologists and physiotherapists were asked to report to the investigator if
becoming aware of any serious adverse events during the trial, whether related to the
intervention or not. All serious adverse events discovered were registered and reported to The
National Committee on Health Research Ethics.
Concomitant medicine was registered at the start of treatment.
A follow-up was carried out six months after ending the treatment programme. These results will
be reported elsewhere.

STATISTICAL ANALYSIS
The study was initially planned to include approximately 250 patients. A conservative estimate of
200 participants eligible for intention-to-treat analysis would give us about 65 in each of the three
groups, providing power to detect a group difference corresponding to ½ SD of 81% and power to
detect a difference of 1 SD of close to 100%. A difference of less than ½ SD was considered less
relevant from a clinical perspective. However, due to a smaller number than expected of male
patients with a high HTQ score (of which we stratified for in accordance with the average level of
HTQ-score in previous RCTs conducted at CTP19,20 a larger number was included. Thus, the final
number of included patients was 338.
Data was entered in the database via double data entry. All analyses were performed using
STATA/SE 14.2 for Windows.
Pre-treatment characteristics and descriptive data on the treatment were analysed for group
differences by Chi-square test with Fishers exact test and one-way ANOVA.
Pre- and post-treatment ratings were analysed in a mixed model including intervention group and
rating time (pre-treatment vs post-treatment) as well as the interaction between time and
intervention group. By using Stata’s commands “margins” and “contrast”, it was possible to
estimate means of the treatment groups for pre- and post-treatment ratings and to test pre- post
treatment differences in ratings within groups and between-groups differences in pre-posttreatment differences in ratings (corresponding to tests of the interaction between intervention
group and rating time). This analysis was carried out both as intention-to-treat analyses of all
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participants who completed pre-treatment ratings, and in addition on a reduced sample (perprotocol analyses). The per-protocol population was defined as all patients in the control group
plus all from B and M who participated in ≥10 physiotherapy sessions.
Robust standard errors were used for conducting the mixed model analyses.

ROLE OF THE FUNDING SOURCE
The funder of the study had no role in the design of the study, data collection, data analysis, data
interpretation, or writing of the article. The corresponding author had full access to all the data in
the study and had final responsibility for the decision to submit for publication.

RESULTS
A total of 839 patients were screened for the trial. Of these, 338 fulfilled all inclusion criteria and
no exclusion criteria and were included in the trial and randomised to either control group (C),
basic body awareness therapy (B) or Mixed physical activity (M) (C/B/M, n= 110/114/114). Of the
338, 20 patients were excluded during the study period due to exclusion criteria. Thus 318
patients were eligible for intention-to-treat analyses (ITT-analyses) and 228 patients were eligible
for per-protocol analysis (PP-analysis), see Consort Flow Chart, Figure 1. Mean length of the total
treatment course was ten months. Respectively 23, 22 and 32 (C/B/M) patients dropped out of
treatment before completing the post-treatment assessment. Average attendance of
physiotherapy was ten sessions for both B and M.
Table 1 illustrates the baseline characteristics of the study population regarding demographics,
trauma history, mental health and medication. In addition to PTSD, 294 (97%) of the patients had
a comorbid depressive disorder. The functional fitness level on the Senior Fitness Test and DEMMI
showed a mean corresponding to 80-90-year-olds at baseline on most subscales. The high levels of
further comorbidity appear from Table 1.
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No significant group differences were seen at baseline on any of the characteristics listed in Table
1. On pre-treatment rating scores, there were no significant differences between the groups
except for one outcome; a subdomain on the Brief Pain Inventory, the BPI interference (p=0.0196)
(Table 2).
Table 2 illustrates the mixed model analyses on the ITT-sample. On the primary outcome HTQ, we
found no post-treatment group differences in scores, corresponding to the overall mean
differences. However, we found significant decline in HTQ scores for all three intervention groups
between pre- and post-treatment ratings. The decline was similar in all three groups. Accordingly,
there were no significant group differences in change over time (p = 0.8573, Table 2).
For the secondary outcome measures in Table 2 (and Table 2b, supplementary) the results were
similar. There were no significant pre- or post-treatment group differences, and although most
variables showed significant improvement in rating scores over time, there were no significant
group differences in changes from pre- to post-treatment scores.
For the DEMMI measure only, the group differences were approaching significance (p = 0.0837)
but this reflected deterioration in all three groups. (Table 2b, supplementary, link).
The findings of the mixed model PP-analyses (Table 3, supplementary, link) were consistent with
the ITT-analysis, which showed no differences between groups on the primary outcome (HTQ); the
same tendency of general improvement in all three groups; and no significant differences between
groups, except on the BPI shaded score and DEMMI score.
During the study period there were no incidents of serious adverse events related to the
interventions. Three patients (all from group B) withdrew from the physical activity and reported it
was due to experiencing a deterioration of physical pain which they found related to engaging in
the BBAT. Among those patients completing the full treatment program, 14 patients
(C/B/M=1/7/6) reported that their pre-existing physical pain had deteriorated after starting the
treatment; expressing either a greater extent of discomfort or direct difficulties taking part in
certain elements of the treatment.
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DISCUSSION
To our knowledge, this pragmatic RCT is by sample size the largest RCT yet conducted on traumaaffected refugees in an interdisciplinary, clinical setting. Furthermore, we believe it is the first RCT
to compare two types of physical activity with TAU for trauma-affected refugees.
The study found overall small but significant improvement over time on all three groups on the
primary and on many secondary outcomes but in contrast to our hypothesis, we found neither
BBAT nor mixed physical activity to significantly increase the treatment effect compared to TAU
alone.
Therefore, our study does not support the conclusion of the latest review on 4 studies of PA as
adjunctive treatment for non-refugee populations with PTSD,9 which points at an improved
treatment effect when using PA as adjunctive treatment. The contrasting results do not seem to
be due to the interventions, which do not differ substantially from those of the present study.
However,

the four populations included in the review are different from the present population, as

they are adult veterans; civilians; inpatients; and online recruited. Whether they differed in
chronicity from the present population is not clear. However, as mentioned, due to the type of
trauma and post-migratory stressors that trauma-affected refuges face, conclusions based on
other populations do not necessarily apply to trauma-affected refugees.
Our results are also in contrast to the results of the RCT by Liedl et al. from 2014,11 on traumaaffected refugees, showing a positive effect of PA on pain management. Again, the intervention
type is similar to M but the frequency of the activity is probably higher in the study by Liedl et al
(patients were asked to do 20 minutes daily home exercises). It is also worth mentioning that the
intervention group improving the most in Liedl et al.’s study is probably less chronic compared to
our study population, measured by mean of years in the receiving country until receiving
treatment. In Liedl’s study this number of years was 4.7 years vs. 15.2 years (SD 8.60) in the
current study.

A QUESTION OF CHRONICITY?
The question remains whether the difference between the results of the above-mentioned studies
and the present study can be explained by the level of chronicity, reflected in number of years in
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the receiving country at the time of treatment start. In a previous study in the same setting, Sonne
et al.,38 found improvement in self-reported depression in trauma-affected refugees to be
negatively correlated to long duration of mental problems. The mean number of years in Denmark
(15.2 years (SD 8.60)) and nearly 63% (n=183) having psychiatric symptoms for more than 10 years
are therefore important facts to consider when comparing the present study to other treatment
outcome studies with PTSD populations with less chronicity and comorbidity.
In the Cochrane review from 2017 on PA for chronic pain, the authors concluded that the
favourable effects are inconsistent throughout the trials, and with mostly small to moderate
effects, and that the present evidence is based on small studies of varying quality.39 Hence,
clinically based evidence on PA for pain is still insufficient and the results from this study
contribute to filling this knowledge gap.

STRENGTHS AND LIMITATIONS
The study has important strengths. The sample size of the study makes the results robust, and as
the study was a pragmatic trial with broad inclusion criteria conducted in a clinical setting, results
of the trial are likely to have a high generalisability to other clinical refugee health care settings.
Comparing two different physical activity interventions to a TAU-only-group was a unique
possibility to compare the two interventions internally as well as comparing them to TAU. By using
individual treatment sessions, no potential spillover effect of a group could blur the results.
Additionally, BBAT as method was prior to this study tested in a pilot study on the same target
group, and the method was found satisfactory and acceptable.15 Furthermore, the duration of the
intervention is long compared to most PA intervention studies.9,11
However, there were also certain limitations to the study. The physical activity in the present
study was mild, individually adapted, and with a frequency of once a week, as it was addressed to
fit the functional capacity of the patients. As the level of exercise intensity reached in this study
therefore was relatively low and no significant improvements on the functional fitness outcomes
were seen, one might ask, if this could explain the lack of effect of M. However, regarding
effectiveness, systematic reviews of PA for depression and PTSD9,40 show conflicting evidence of
effects of high-moderate intensity vs. light-moderate physical activity. As this study was pragmatic,
the results do not reflect what is possible in a sample of non-chronic PTSD patients with no
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comorbidity but contribute to our knowledge about what may realistically be achieved in target
groups of chronically ill, trauma-affected refugees. Furthermore, the session frequency was hardly
different from the studies in the review by Rosenbaum et al., while the duration of the
interventions in the present study was even longer compared to those in the review.9
The questionnaire MAIA was not pre-tested on the target group in a pilot study, and since some
patients reported difficulties understanding the MAIA questions, it raises the issue of the validity
of the MAIA results. Also, the diagnosis of PTSD was made based on clinical interviews instead of a
validated, structured interview. Furthermore, it was not deemed possible to blind patients or
clinicians. Important to note is also that B and M were receiving a much more extensive treatment
course than the control group (C), making C less comparable to group B and M regarding the
amount of time with a clinician. Meanwhile, bearing in mind the difference in time with a clinician
and despite this a lack of differences in treatment effect between the control group versus group B
and M, the results of the study become even more convincing.
The underlying mechanism for our findings of no added effect of the physical activity interventions
could also partly be due to the composition of TAU. As TAU was an extensive treatment course
received by all three groups it might have covered so many aspects of the needs of the patients
that adding BBAT or mixed physical activity did not change the outcome significantly.
The results of this present study are on a par with the results of the succession of randomised
trials conducted at CTP,19,21,41 showing no superiority in decreasing symptoms of PTSD and about
the same size in pre-to post-treatment differences. While recognising that the present
interventions were only two out of a range of existing PA interventions, this could indicate that on
average, in a target group with chronic conditions such as the present, only a certain treatment
effect is possible, perhaps regardless of the content of the add-on treatment.
Impact on future treatment
Considering the robustness of the present study, the lack of further improvement when adding
physical activity to TAU must be taken into account when planning treatment and developing
treatment guidelines for trauma-affected refugees. Yet, further research is needed on the target
group, including on the relationship between pain and symptoms of PTSD and between chronicity
and symptom improvement, to understand how we in the future can provide more effective
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treatment for trauma-affected refugees with a high degree of comorbidity and symptom
chronicity.
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Table 1: Pre-treatment characteristics of the control and intervention groups
Pre-treatment characteristics
All (n=318)

Control (n=104)

Basic Body

Mixed physical

Awareness

activity (n=109)

Therapy (n=105)
Mean (SD)
Demographic information
Age (n=318)

44.6 (10.3)

46.2 (10.4)

43.1 (10.7)

44.6 (9.5)

Years since arrival in Denmark (n= 315) *

15.2 (8.6)

15.7 (9.3)

15.1 (8.0)

14.9 (8.5)

Male gender

150 (47%)

47 (45%)

49 (47%)

54 (50%)

Female gender

168 (53%)

57 (55%)

56 (53%)

55 (50%)

Refugee camp before arrival in DK (n=283) *

66 (23%)

23 (25%)

24 (25%)

19 (20%)

Afghanistan

53 (17%)

12 (12%)

20 (19%)

21 (19%)

Chechnya

11 (3%)

5 (5%)

3 (3%)

3 (3%)

Former Yugoslavia

23 (7%)

8 (8%)

8 (8%)

7 (6%)

Iran

32 (10%)

9 (9%)

9 (9%)

14 (13%)

Iraq

99 (31%)

33 (32%)

33 (31%)

33 (30%)

Lebanon

34 (11%)

14 (13%)

11 (10%)

9 (8%)

Somalia

11 (4%)

4 (4%)

1 (1%)

6 (6%)

Syria

25 (8%)

10 (10%)

7 (7%)

8 (7%)

Other

30 (9%)

9 (9%)

13(12%)

8 (7%)

Torture (n=318)

130 (41%)

44 (42%)

39 (37%)

47 (43%)

Imprisonment (n= 318)

140 (44%)

45 (43%)

42 (40%)

53 (49%)

Soldier (n= 314) *

83 (26%)

26 (25%)

29 (27%)

28 (26%)

Sexual violence (n= 226) *

33 (15%)

12 (17%)

11 (14%)

10 (13%)

Violence from relatives (n= 255) *

85 (33%)

28 (35%)

36 (45%)

21 (24%)

Cranial trauma w. loss of consciousness

97 (82%)

31 (76%)

33 (79%)

33 (94%)

Presently employed/studying (n=305) *

26 (9%)

10 (10%)

9 (9%)

7 (7%)

Living alone all the time (n=307) *

74 (24%)

25 (24%)

21 (21%)

28 (27%)

Having children of < 18 years of age (n=

175 (57%)

63 (62%)

55 (56%)

57 (55%)

163 (51%)

54 (52%)

52 (50%)

57 (52%)

184 (62%)

58 (62%)

63 (62%)

63 (63%)

44 (24%)

17 (31%)

14 (21%)

13 (21%)

294 (97%)

97 (98%)

100 (96%)

97 (97%)

N (%)

Country of origin (n=318)

Trauma history

(n=118) *
Psychosocial status

305) *
Education > 10 years from home country
(n= 290) *
Needing translator during medical doctor
sessions (n= 295) *
Diagnoses (ICD-10) additional to PTSD
Enduring personality change after
catastrophic experience (F.62.0) (n=182) *
Depression (n= 303) *
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Other psychiatric disorder (n=201) *

18 (9%)

4 (7%)

6 (8%)

8 (12%)

Psychiatric symptoms since ≥ 10 years (n=

183 (63%)

57 (60%)

63 (63%)

63 (65%)

292) *
There were no significant or borderline significant group differences among the data above.
Concurrent medicine at beginning of

All (n= 318)

C (n=104)

B (n=105)

M (n=109)

treatment (categorised according to WHO
ATC/DDD Index 2018):
N (%)
Antidepressants total (N06A) (n= 228*)

102 (32%)

36 (35%)

32 (30%)

34 (31%)

SSRI (n= 228*)

64 (20%)

23 (22%)

20 (19%)

21 (19%)

SNRI (n=228*)

19 (6%)

9 (9%)

5 (5%)

5 (5%)

NaSSA (n=228*)

31 (10%)

9 (9%)

8 (8%)

14 (13%)

Tricyclic antidepressants (n= 228*)

14 (4%)

5 (5%)

7 (7%)

2 (2%)

Antipsychotics (N05A) (n= 228*)

28 (9%)

8 (8%)

14 (13%)

6 (6%)

Anxiolytics (N05B) (n= 228*)

11 (3%)

3 (3%)

4 (4%)

4 (4%)

Hypnotics and sedatives (N05C) (n= 228*)

24 (8%)

7 (7%)

10 (10%)

7 (6%)

Painkillers/analgesics total (n= 228*)

140 (44%)

41 (39%)

46 (44%)

53 (49%)

Opioids (N02A+ R05DA04)

44 (14%)

16 (15%)

14 (13%)

14 (13%)

Salicylic acids + other analgesics,

109 (34%)

30 (29%)

37 (35%)

42 (39%)

Triptanes (N02C) (n= 228*)

19 (6%)

6 (6%)

4 (4%)

9 (8%)

Antiepileptics used as analgesics

12 (4%)

2 (2%)

7 (7%)

3 (3%)

antipyretics (NSAID, paracetamol)
(N02B) (n= 228*)

(N03A) (n= 228*)
There were no significant group differences among the data above.

n number of study participants
SD standard deviation.
*Data not available for all randomised patients
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Table 2: Score differences between pre-treatment ratings and post-treatment ratings on the Intention-to-treat
population
Rating

Groups and

Mean pre-

Mean post-treatment score

differences

treatment score

(SE)

Difference (SE)

P-value

(SE)
HTQ

HSCL-25

SDS

WHO-5

Ham-D

Ham-A

GAF-F

GAF-S

BPI severity

C

3.17 (0.04)

2.96 (0.06)

-0.21 (0.06)

0.003**

B

3.17 (0.04)

3.00 (0.07)

-0.17 (0.06)

0.0024**

M

3.18 (0.04)

2.97 (0.07)

-0.21 (0.07)

0.0015**

Difference, p-value

0.9778

0.9116

0.8573

-

C

3.02 (0.051)

2.80 (0.07)

-0.22 (0.07)

0.0017**

B

2.95 (0.05)

2.84 (0.08)

-0.11 (0.06)

0.0907

M

2.98 (0.05)

2.86 (0.08)

-0.11 (0.08)

0.1455

Difference, p-value

0.6246

0.8238

0.4546

-

C

22.61 (0.62)

22.38 (0.84)

-0.23 (0.86)

0.7886

B

22.40 (0.63)

21.80 (0.83)

-0.60 (0.81)

0.4662

M

23.66 (0.54)

21.12 (0.89)

-2.54 (0.86)

0.0032**

Difference, p-value

0.2536

0.5865

0.1211

-

C

14.93 (1.59)

23.18 (2.56)

8.25 (2.37)

0.0005**

B

16.82 (1.47)

23.52 (2.52)

6.70 (2.44)

0.0061**

M

16.19 (1.491)

25.87 (2.845)

9.68 (2.79)

0.0005**

Difference, p-value

0.6768

0.7520

0.7205

-

C

22.73 (0.65)

21.75 (0.77)

-0.98 (0.76)

0.1995

B

22.58 (0.53)

21.94 (0.83)

-0.64 (0.70)

0.3606

M

21.45 (0.72)

20.42 (0.86)

-1.03 (0.78)

0.1869

Difference, p-value

0.3464

0.3765

0.9171

-

C

26.82 (0.85)

26.79 (0.96)

-0.03 (1.06)

0.9789

B

27.03 (0.7)

26.32 (1.0)

-0.71 (0.94)

0.4500

M

25.53 (0.94)

25.87 (1.14)

0.34 (0.98)

0.7278

Difference, p-value

0.4180

0.8260

0.7342

-

C

51.63 (0.87)

55.05 (1.22)

3.42 (1.31)

0.0086**

B

52.47 (0.84)

54.62 (1.10)

2.15 (1.02)

0.0348*

M

50.94 (0.78)

54.58 (1.46)

3.64 (1.31)

0.05990

Difference, p-value

0.4087

0.9564

0.5990

-

C

51.27 (0.68)

55.89 (1.15)

4.62 (1.20)

0.0001**

B

51.88 (0.64)

54.64 (0.93)

2.76 (0.86)

0.0014**

M

51.04 (0.69)

55.41 (1.45)

4.37 (1.34)

0.0011**

Difference, p-value

0.6493

0.6889

0.3667

-

C

6.37 (0.18)

6.58 (0.21)

0.21 (0.19)

0.2853

B

6.16 (0.20)

6.39 (0.22)

0.23 (0.18)

0.1912

M

6.49 (0.20)

6.71 (0.26)

0.22 (0.20)

0.2569

Difference, p-value

0.5112

0.6144

0.9965

-

BPI

C

7.81 (0.17)

7.54 (0.21)

-0.27 (0.23)

0.2281

interference

B

7.06 (0.24)

6.95 (0.28)

-0.11 (0.24)

0.6407

M

7.24 (0.25)

7.16 (0.28)

-0.07 (0.23)

0.7463
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Difference, p-value

0.0196*

0.2250

0.7992

-

SE = standard error
* p<= 0.05
** p<=0.01
Bold = Improvement, Italic = Deterioration
HTQ, HSCL-25 = 1-4 (1 best score), SDS = 0–10 (0 best score), WHO-5 = 0–100 (100 best score), HAM-D = 0–52 (0
best score), HAM-A = 0–56 (0 best score), GAF-S/-F = 0-100 (100 best score), BPI severity/interference = 0-10 (0 best
score).
HTQ Harvard Trauma Questionnaire, HSCL-25 Hopkins Symptom Checklist-25, SDS Sheehan Disability Scale, WHO5 WHO-5 Well Being Index, HAM-D/-A Hamilton Depression/Anxiety Rating scales, GAF-F/-S Global assessment of
Functioning (Symptom/Function), BPI severity/interference Brief Pain Inventory severity/interference.
Outline of pre-and post-treatment rating scores for the intention-to-treat population. The p-values refer to the
significance of differences between groups at pre-treatment and at post-treatment, between pre- and post- treatment
ratings in each group and the significance of group differences in the difference between rating scores at pre-and posttreatment (corresponding to the interaction between intervention group and rating time).
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Table 2b: Score differences between pre-treatment ratings and post-treatment ratings in the intention-to-treat
population
Rating

Groups and

Mean pre-

Mean post-treatment score

differences

treatment score

(SE)

Difference (SE)

P-value

(SE)
SCL-90

VAS

Honos

BPI shaded

MAIA noticing

Control

2.50 (0.08)

2.36 (0.10)

-0.14 (0.09)

0.1139

BBAT

2.55 (0.07)

2.46 (0.10)

-0.09 (0.09)

0.2942

Mixed physical activity

2.50 (0.08)

2.47 (0.11)

-0.03 (0.1)

0.7369

Difference, p-value

0.8699

0.7232

0.7337

-

Control

6.67 (0.22)

6.67 (0.27)

0.00 (0.23)

0.9697

BBAT

6.86 (0.22)

6.49 (0.26)

0.37 (0.20)

0.0684

Mixed physical activity

6.69 (0.25)

6.41 (0.30)

0.28 (0.28)

0.3154

Difference, p-value

0.8173

0.7959

0.4861

-

Control

1.09 (0.04)

0.91 (0.05)

-0.18 (0.05)

0.0009**

BBAT

1.10 (0.04)

0.96 (0.05)

-0.14 (0.06)

0.0081**

Mixed physical activity

1.14 (0.04)

0.90 (0.06)

-0.24 (0.06)

0.0001**

Difference, p-value

0.6956

0.7102

0.5366

-

Control

27.44 (1.75)

22.12 (1.89)

-5.32 (2.0)

0.0078**

BBAT

31.30 (2.06)

25.34 (2.31)

-5.95 (2.19)

0.0065**

Mixed physical activity

28.08 (1.99)

24.09 (2.37)

-3.99 (2.1)

0.0570

Difference, p-value

0.3342

0.5427

0.8021

-

Control

3.78 (0.09)

3.73 (0.09)

-0.05 (0.11)

0.6634

BBAT

3.56 (0.09)

3.52 (0.10)

-0.04 (0.11)

0.7411

Mixed physical activity

3.53 (0.10)

3.52 (0.09)

-0.01 (0.11)

0.8873

Difference, p-value

0.1371

0.1814

0.9764

-

MAIA not-

Control

2.43 (0.14)

2.69 (0.14)

0.26 (0.22)

0.2404

distracting

BBAT

2.19 (0.13)

2.55 (0.13)

0.36 (0.22)

0.0981

Mixed physical activity

2.16 (0.13)

2.72 (0.15)

0.56 (0.22)

0.0107*

Difference, p-value

0.2922

0.6566

0.6145

-

MAIA not-

Control

1.20 (0.10)

3.50 (0.08)

2.30 (0.13)

0.000**

worrying

BBAT

1.39 (0.10)

3.38 (0.10)

1.99 (0.15)

0.000**

Mixed physical activity

1.17 (0.10)

3.42 (0.09)

2.25 (0.15)

0.000**

Difference, p-value

0.1995

0.6188

0.2397

-

MAIA attention

Control

2.45 (0.11)

2.50 (0.14)

0.05 (0.14)

0.6803

regulation

BBAT

2.46 (0.11)

2.37 (0.13)

-0.09 (0.13)

0.4786

Mixed physical activity

2.58 (0.13)

2.22 (0.14)

-0.36 (0.15)

0.0155*

Difference, p-value

0.7133

0.3489

0.1206

-

MAIA

Control

3.50 (0.12)

3.67 (0.11)

0.17 (0.12)

0.1796

emotional

BBAT

3.47 (0.10)

3.45 (0.10)

-0.02 (0.11)

0.8719

awareness

Mixed physical activity

3.49 (0.11)

3.44 (0.14)

-0.05 (0.14)

0.7181

Difference, p-value

0.9783

0.3016

0.4262

-

MAIA self-

Control

1.92 (0.13)

2.02 (0.14)

0.10 (0.13)

0.4476

regulation

BBAT

1.80 (0.11)

2.11 (0.13)

0.31 (0.12)

0.0079**

Mixed physical activity

1.81 (0.13)

2.14 (0.15)

0.33 (0.13)

0.0107*
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Difference, p-value

0.7586

0.8217

0.3451

-

MAIA body

Control

2.28 (0.15)

2.45 (0.17)

0.17 (0.18)

0.3249

listening

BBAT

2.32 (0.14)

2.27 (0.14)

-0.05 (0.14)

0.7288

Mixed physical activity

2.43 (0.16)

2.40 (0.17)

-0.03 (0.17)

0.8914

Difference, p-value

0.7763

0.6782

0.5873

-

Control

2.50 (0.16)

2.35 (0.16)

-0.14 (0.17)

0.3872

BBAT

2.44 (0.14)

2.35 (0.15)

-0.09 (0.18)

0.6406

Mixed physical activity

2.26 (0.15)

2.36 (0.19)

-0.10 (0.19)

0.6052

Difference, p-value

0.5093

1.0000

0.6169

-

Control

76.51 (2.26)

69.93 (2.74)

-6.58 (2.47)

0.0077**

BBAT

81.49 (3.01)

74.75 (4.40)

-6.74 (4.65)

0.1469

Mixed physical activity

76.28 (2.04)

75.77 (2.22)

-0.51 (1.67)

0.7626

MAIA trusting

DEMMI

Difference, p-value

0.3164

0.2434

0.0837

-

SFT 1: chair

Control

7.64 (0.53)

7.38 (0.60)

-0.26 (0.48)

0.5865

stand

BBAT

7.65 (0.44)

7.68 (0.53)

0.03 (0.35)

0.9321

(number of

Mixed physical activity

7.45 (0.43)

7.35 (0.48)

-0.10 (0.27)

0.7193

repetitions)

Difference, p-value

0.9397

0.8890

0.8841

SFT 2: arm curl

Control

10.61 (0.67)

10.92 (0.78)

0.30 (0.53)

0.5583

test

BBAT

10.50 (0.57)

10.89 (0.67)

0.39 (0.41)

0.3546

(number of

Mixed physical activity

9.78 (0.57)

9.69 (0.65)

-0.09 (0.43)

0.8374

repetitions)

Difference, p-value

0.5568

0.3408

0.7115

SFT 3: 2-minute

Control

37.04 (3.01)

39.52 (4.51)

2.48 (3.86)

0.5214

step test

BBAT

35.18 (2.55)

37.40 (2.91)

2.22 (1.93)

0.2493

(number of

Mixed physical activity

35.49 (2.50)

37.08 (4.22)

1.59 (2.91)

0.5862

repetitions)

Difference, p-value

0.8852

0.9080

0.9778

SFT 4: chair sit-

Control

-5.80 (1.98)

-5.28 (2.55)

0.52 (3.29)

0.8775

and-reach-test

BBAT

-5.10 (1.97)

-8.35 (2.16)

-3.25 (1.68)

0.0538

(cm +/-)

Mixed physical activity

-7.10 (1.89)

-4.50 (2.55)

2.60 (2.98)

0.3830

Difference, p-value

0.7559

0.4589

0.1883

SFT 5: back

Control

-6.25 (2.29)

-1.95 (2.83)

4.29 (3.68)

0.2433

scratch test

BBAT

-4.53 (1.74)

-5.12 (2.16)

-0.59 (1.38)

0.6719

(cm +/-)

Mixed physical activity

-6.18 (1.81)

-3.39 (2.73)

2.79 (2.73)

0.3076

Difference, p-value

0.7590

0.6631

0.3038

SFT 6: 2,45m

Control

8.92 (0.50)

9.67 (0.58)

0.75 (0.56)

0.1784

up-and-go test

BBAT

8.28 (0.62)

8.89 (0.78)

0.61 (0.48)

0.2014

(sec)

Mixed physical activity

9.91 (0.67)

10.05 (0.76)

0.14 (0.54)

0.7922

Difference, p-value

0.1998

0.5560

0.7041

Control

19.81 (0.50)

19.27 (0.66)

-0.54 (0.57)

0.3475

BBAT

20.96 (0.41)

20.98 (0.50)

0.02 (0.34)

0.9539

Mixed physical activity

20.24 (0.46)

20.41 (0.57)

0.17 (0.46)

0.7109

Difference, p-value

0.1834

0.1197

0.6075

DGI

SE=standard error
* p<= 0.05
** p<=0.01
Bold = Improvement, Italic = Deterioration
SCL-90= 1-4 (1 best score), VAS = 0–10 (0 best score), HoNOS = 0-4 (0 best score), BPI shaded = 0-100 (0 best score), MAIA = 0-5 (5 best score),
DEMMI = 0-100 (100 best score), SFT-1-6 = each subscale with a normal range of score defined according to gender and age; SFT-1-5: the higher
the better score; SFT-6: the lower the better score. DGI= 0-24 (24 best score).
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SCL-90 Symptom Chechlist-90, VAS Visual Analogue Scale, HoNOS Health of Nation Outcome Scales, BPI Brief Pain Inventory, MAIA
Multidimensional Assessment of Interoceptive Awareness, DEMMI de Morton Mobility Index, SFT 1-6 Senior Fitness Test (subscales 1-6), DGI
Dynamic Gait Index.
Outline of pre-and post-treatment rating scores for the intention-to-treat population. The p-values refer to the significance of differences between
groups at pre-treatment and at post-treatment, between pre- and post- treatment ratings in each group and the significance of group differences in the
difference between pre-and post- treatment ratings (corresponding to the interaction between intervention group and rating time).
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Table 3: Score differences between pre-treatment ratings and post-treatment ratings in the per-protocol
population
Rating

Groups and differences

Mean pre-

Mean post-treatment

treatment score

score (SE)

Difference (SE)

P-value

(SE)
HTQ

HSCL-25

SCL-90

SDS

WHO

Ham-D

Ham-A

VAS

GAF-F

GAF-S
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Control

3·17 (0·04)

2·96 (0·06)

-0·21 (0·06)

0·0003**

Basic body awareness therapy

3·22 (0·05)

3·02 (0·08)

-0·21 (0·06)

0·0006**

Mixed physical activity

3·21(0·06)

3·02 (0·08)

-0·19 (0·07)

0·0100**

Difference, p-value

0·6884

0·769

0·9769

Control

3·02 (0·05)

2·80 (0·07)

-0·22 (0·07)

0·0016**

Basic body awareness therapy

3·01 (0·07)

2·88 (0·09)

-0·13 (0·07)

0·0639

Mixed physical activity

2·97 (0·07)

2·90 (0·09)

-0·7 (0·09)

0·4049

Difference, p-value

0·8588

0·6441

0·4142

Control

2·50(0·08)

2·36 (0·10)

-0·14 (0·09)

0·1050

Basic body awareness therapy

2·60 (0·09)

2·43 (0·12)

-0·17 (0·10)

0·0847

Mixed physical activity

2·62 (0·11)

2·50 (0·14)

-0·13 (0·11)

0·2382

Difference, p-value

0·5427

0·7017

0·9456

Control

22·62 (0·62)

22·36 (0·84)

-0·26 (0·85)

0·7593

Basic body awareness therapy

22·19 (0·84)

21·87 (1·07)

-0·32 (0·89)

0·7150

Mixed physical activity

24·26 (0·65)

21·93 (0·98)

-2·33 (0·92)

0·0118*

Difference, p-value

0·0830

0·9189

0·1863

Control

14·94 (1·59)

23·27 (2·56)

8·33 (2·36)

0·0004**

Basic body awareness therapy

15·78 (2·03)

23·04 (3·05)

7·26 (2·45)

0·0030*

Mixed physical activity

14·90 (1·95)

24·69 (3·11)

9·79 (3·07)

0·0014**

Difference, p-value

0·9376

0·9176

0·8134

Control

22·73 (0·65)

21·75 (0·77)

- 0·98 (0·77)

0·1976

Basic body awareness therapy

22·67 (0·75)

21·65 (1·07)

- 1·02(0·85)

0·2289

Mixed physical activity

22·34 (0·90)

21·41 (0·93)

-0·93 (0·86)

0·2788

Difference, p-value

0·9374

0·9614

0·9974

Control

26·82 (0·85)

26·79 (0·96)

- 0·03 (1·06)

0·9744

Basic body awareness therapy

26·76 (0·92)

25·44 (1·24)

-1·32 (1·10)

0·2319

Mixed physical activity

27·09 (1·23)

27·61 (1·27)

0·52 (1·08)

0·6318

Difference, p-value

0·9757

0·4602

0·4760

Control

6·67 (0·22)

6·67(0·27)

0·01 (0·23)

0·9813

Basic body awareness therapy

6·84 (0·28)

6·57(0·34)

-0·27 (0·25)

0·2629

Mixed physical activity

6·98(0·30)

6·71(0·35)

-0·27 (0·35)

0·4433

Difference, p-value

0·7052

0·9560

0·6809

Control

51·63 (0·87)

55·05 (1·22)

3·42 (1·31)

0·0087

Basic body awareness therapy

51·16 (1·01)

53·60 (1·26)

2·43 (1·16)

0·0355*

Mixed physical activity

51·12 (0·99)

54·58 (1·67)

3·46 (1·43)

0·0157**

Difference, p-value

0·9111

0·7048

0·8019

Control

51·27 (0·68)

55·88 (1·16)

4·62 (1·20)

0·0001**

Basic body awareness therapy

50·54 (0·81)

53·41 (1·07)

2·87 (0·97)

0·0031**

Mixed physical activity

50·63 (0·82)

54·58 (1·66)

3·95 (1·53)

0·0096**

Honos

BPI shaded

BPI severity

Difference, p-value

0·7433

0·2915

0·5142

Control

1·09 (0·04)

0·91 (0·05)

-0·18 (0·05)

0·0009**

Basic body awareness therapy

1·15 (0·05)

0·93 (0·06)

-0·21 (0·07)

0·0021**

Mixed physical activity

1·09 (0·06)

0·90 (0·07)

-0·18 (0·08)

0·0197**

Difference, p-value

0·6537

0·9398

0·9153

Control

27·44 (1·75)

22·12 (1·89)

-5·32 (2·0)

0·0078**

Basic body awareness therapy

34·81 (2·75)

31·69 (3·03)

-3·12 (2·74)

0·2562

Mixed physical activity

31·00 (2·48)

34·17 (2·90)

3·17 (2·02)

0·1156

Difference, p-value

0·0693

0·0005

0·0093**

Control

6·37 (0·18)

6·58 (0·21)

0·21 (0·19)

0·2836

Basic body awareness therapy

5·98 (0·29)

6·22 (0·28)

0·24 (0·22)

0·2773

Mixed physical activity

6·56 (0·26)

6·87 (0·28)

0·31 (0·22)

0·1565

Difference, p-value

0·3273

0·2787

0·9438

BPI

Control

7·82 (0·17)

7·54 (0·21)

-0·27 (0·23)

0·2302

interference

Basic body awareness therapy

6·95 (0·32)

6·62 (0·36)

-0·33 (0·30)

0·2579

Mixed physical activity

7·41 (0·31)

7·28 (0·32)

-0·13 (0·27)

0·6176

Difference, p-value

0·0481*

0·0886

0·8682

Control

3·78 (0·09)

3·73 (0·09)

-0·05 (0·11)

0·6567

Basic body awareness therapy

3·65 (0·12)

3·48 (0·12)

-0·17 (0·13)

0·1893

Mixed physical activity

3·48 (0·10)

3·53 (0·09)

0·05 (0·12)

0·6562

Difference, p-value

0·1035

0·1724

0·4464

MAIA not-

Control

2·43 (0·14)

2·69 (0·14)

0·24 (0·22)

0·2407

distracting

Basic body awareness therapy

2·22 (0·17)

2·57 (0·15)

0·35 (0·28)

0·2037

Mixed physical activity

2·13 (0·15)

2·78 (0·17)

0·65 (0·26)

0·0135*

MAIA noticing

Difference, p-value

0·3178

0·6522

0·5113

MAIA not-

Control

1·20 (0·10)

3·50 (0·08)

2·30 (0·13)

0·000**

worrying

Basic body awareness therapy

1·30 (0·12)

3·41 (0·12)

2·11 (0·18)

0·000**

Mixed physical activity

1·11 (0·12)

3·42 (0·10)

2·31 (0·18)

0·000**

Difference, p-value

0·5259

0·7266

0·6460

MAIA

Control

2·45 (0·11)

2·50 (0·14)

0·05 (0·14)

0·6880

attention

Basic body awareness therapy

2·49 (0·15)

2·34 (0·16)

-0·15 (0·17)

0·3882

regulation

Mixed physical activity

2·50 (0·15)

2·18 (0·15)

- 0·32 (0·17)

0·0582

Difference, p-value

0·9550

0·2953

0·2273

MAIA

Control

3·50 (0·12)

3·67 (0·11)

0·17 (0·12)

0·1787

emotional

Basic body awareness therapy

3·44 (0·13)

3·46 (0·12)

0·02 (0·12)

0·9161

awareness

Mixed physical activity

3·35 (0·13)

3·42 (0·15)

0·07 (0·15)

0·6456

Difference, p-value

0·6817

0·3054

0·6843

MAIA self-

Control

1·92 (0·13)

2·02 (0·14)

0·10 (0·13)

0·4490

regulation

Basic body awareness therapy

1·83 (0·15)

2·09 (0·15)

0·26 (0·14)

0·0657

Mixed physical activity

1·73 (0·15)

2·05 (0·16)

0·32 (0·14)

0·0232*

Difference, p-value

0·6422

0·9336

0·4566

MAIA body

Control

2·28 (0·15)

2·45 ( 0·17)

0·17 (0·18)

0·3262

listening

Basic body awareness therapy

2·26 (0·18)

2·24 (0·17)

-0·02 (0·17)

0·9158

Mixed physical activity

2·42 (0·19)

2·34 (0·19)

-0·08 (0·19)

0·6858

Difference, p-value

0·8025

0·6873

0·5908

Control

2·50 (0·16)

2·36 (0·16)

-0·14 (0·17)

MAIA trusting

0·4209
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Basic body awareness therapy

2·44 (0·18)

2·36 (0·18)

-0·08 (0·20)

0·6725

Mixed physical activity

2·31 (0·19)

2·14 (0·21)

-0·17 (0·20)

0·4019

Difference, p-value

0·7508

0·6732

0·9592

Control

76·51 (2·26)

69·93 (2·74)

-6·58 (2·47)

0·0077**

Basic body awareness therapy

82·45 (3·12)

75·28 (4·56)

-7·17 (3·98)

0·0713

Mixed physical activity

73·91 (2·52)

74·20 (2·56)

0·29 (1·85)

0·8756

Difference, p-value

0·1001

0·4313

0·0419*

SFT 1: chair

Control

7·64 (0·53)

7·38 (0·60)

-0·26 (0·49)

0·5884

stand

Basic body awareness therapy

7·48 (0·52)

7·73 (0·61)

-0·25 (0·39)

0·5198

(number of

Mixed physical activity

7·00 (0·59)

6·87 (0·63)

-0·13 (0·32)

0·7030

repetitions)

Difference, p-value

0·7045

0·6251

0·6595

SFT 2: arm

Control

10·61 (0·67)

10·91 (0·78)

0·30 (0·53)

0·5671

curl test

Basic body awareness therapy

10·06 (0·66)

10·54 (0·81)

0·48 (0·50)

0·3470

(number of

Mixed physical activity

9·09 (0·68)

9·05 (0·75)

-0·04 (0·51)

0·9379

repetitions)

Difference, p-value

0·2754

0·1890

0·7666

SFT 3: 2-

Control

37·05 (3·02)

39·49 (4·51)

2·44 (3·86)

0·5264

minute step

Basic body awareness therapy

34·99 (3·06)

38·20 (3·59)

3·21 (2·20)

0·1450

test

Mixed physical activity

32·68 (3·21)

33·97 (4·70)

1·29 (2·81)

0·6476

(number of

Difference, p-value

0·6122

0·6711

0·8648

SFT 4: chair

Control

-5·80 (1·98)

-5·28 (2·55)

0·52 (3·29)

0·8748

sit-and-reach-

Basic body awareness therapy

-6·49 (2·42)

-8·89 (2·49)

-2·40 (1·67)

0·1508

test

Mixed physical activity

-7·95 (2·48)

-7·78 (3·03)

0·18 (3·64)

0·9616

(cm +/-)

Difference, p-value

0·7934

0·5872

0·6440

SFT 5: back

Control

-6·24 (2·29)

-1·95 (2·83)

4·29 (3·68)

0·2432

scratch test

Basic body awareness therapy

-5·02 (2·20)

-6·30 (2·58)

-1·28 (1·54)

0·4084

(cm +/-)

Mixed physical activity

-6·14 (2·17)

-6·79 (3·25)

-0·65 (3·03)

0·8294

Difference, p-value

0·9112

0·4234

0·3768

SFT 6: 2,45m

Control

8·92 (0·50)

9·67 (0·58)

0·75 (0·56)

0·1781

up-and-go test

Basic body awareness therapy

8·46 (0·83)

9·07 (0·97)

0·61 (0·57)

0·2837

(sec)

Mixed physical activity

10·49 (0·85)

10·22 (0·87)

- 0·27 (0·59)

0·6507

Difference, p-value

0·1821

0·6728

0·4056

Control

19·81 (0·50)

19·27 (0·66)

-0·54 (0·57)

0·3470

Basic body awareness therapy

20·83 (0·47)

21·15 (0·57)

0·32 (0·37)

0·3764

Mixed physical activity

19·69 (0·65)

20·35 (0·65)

0·66 (0·52)

0·2025

Difference, p-value

0·2221

0·0999

0·2788

DEMMI

repetitions)

DGI

SE=standard error
* p<= 0·05
** p<=0·01
Bold = Improvement, Italic = Deterioration
HTQ, HSCL-25, SCL=1–4 (1 best score), SCL-90= 1-4 (1 best score), SDS = 0–10 (0 best score), WHO-5 = 0–100 (100 best score), HAM-D=0–52
(0 best score), HAM-A = 0–56 (0 best score), VAS = 0–10 (0 best score), GAF-S/-F = 0-100 (100 best score), HoNOS = 0-4 (0 best score), BPI
shaded = 0-100 (0 best score), BPI severity/interference = 0-10 (0 best score), MAIA = 0-5 (5 best score), DEMMI = 0-100 (100 best score), SFT-1-6
= each subscale with a normal range of score defined according to gender and age; SFT-1-5: the higher the better score; SFT-6: the lower the better
score. DGI= 0-24 (24 best score).
HTQ Harvard Trauma Questionnaire, HSCL-25 Hopkins Symptom Checklist-25, SCL-90 Symptom Chechlist-90, SDS Sheehan Disability Scale,
WHO-5 WHO-5 Well Being Index, HAM-D/-A Hamilton Depression/Anxiety Rating scales, VAS Visual Analogue Scale, GAF-F/-S Global
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assessment of Functioning (Symptom/Function), HoNOS Health of Nation Outcome Scales, BPI severity/interference Brief Pain Inventory
severity/interference, MAIA Multidimensional Assessment of Interoceptive Awareness, DEMMI de Morton Mobility Index, SFT 1-6 Senior Fitness
Test (subscales 1-6), DGI Dynamic Gait Index.
Outline of pre-and post-treatment rating scores for the per-protocol population. The p-values refer to the significance of differences between groups at
pre-treatment and at post-treatment, between pre- and post- treatment ratings in each group and the significance of group differences in the difference
between pre-and post- treatment ratings (corresponding to the interaction between intervention group and rating time).
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ABSTRACT
Background: Effect studies on treatment of trauma-affected refugees are still sparse, and the
effects of treatment vary considerably across studies. Few studies have investigated predictors of
treatment response and consistent predictors have not been identified.
Objectives: The overall aim was to identify predictors of treatment response for trauma-affected
refugees measuring symptoms of PTSD and depression. The specific objectives were 1) to examine
the predictive value of the items included in the CTP predictor index and 2) to examine the
contribution of objective predictors and clinically assessed predictors included in the CTP Predictor
Index.
Method: The participants included 318 trauma-affected refugees with post-traumatic stress
disorder (PTSD) enrolled in a multidisciplinary treatment program as part of a randomised
controlled trial at Competence Centre for Transcultural Psychiatry (CTP), Denmark. The 20
individual factors included in the CTP Predictor Index were rated by medical doctors,
psychologists, social workers and physiotherapists as part of their respective first assessment of
the patient. Outcomes were symptoms of PTSD and depression measured on HTQ and HSCL-25depression. Predictor items were grouped into objective items and clinically assessed items and
were analysed by bivariate correlations and linear multiple regressions.
Results: Most of the predictors correlated significantly with treatment response on both PTSD and
depression. The multiple regression models explained 24% and 28% of the variance in treatment
response for PTSD and depression respectively, but age alone explained 21% for both treatment
outcomes, leaving only 3% and 7% to the CTP Predictor Index items. The significant predictor index
items included: no previous psychiatric treatment attempts (positively associated with PTSD
treatment response), the ability to reflect (positively associated with treatment response on PTSD
and depression) and motivation for participation in physiotherapy (positively associated with
treatment response on depression). Both the objective and the clinically assessed predictors
added value in predicting treatment response.

165

Conclusions: In this predictor study of 318 trauma-affected refugees with PTSD, we found that
primarily age, previous treatment, ability to reflect and motivation contributed to explaining the
variance in predicted treatment response.
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INTRODUCTION
Worldwide, refugees constitute an unprecedented population size of 22.5 million people (1).
Many of those are trauma-affected refugees, with an estimated frequency of approximately 30%
suffering from post-traumatic stress disorder (PTSD) and depression (2). While treatment effect
studies on PTSD on populations of civilians and veterans have increased markedly in recent years
(3–5), the same development is not seen for research on trauma-affected refugees. Research on
treatment possibilities for this group is only slowly progressing, and evidence-based effective
treatment options are still lacking. In addition, the number of existing treatment effect studies
show heterogeneous treatment effects sizes (6), and a large proportion of the patients show no or
only limited improvement (7–11). Accordingly, investigating whether certain individual
characteristics can be identified to distinguish treatment responders from non-responders would
be a step forward towards improving treatment options for the growing number of refugees with
PTSD (12,13).
While several studies exist on migration-related factors predicting the development of mental
health symptoms for trauma-affected refugees (14), only a limited number of studies have
examined predictors of treatment response. The existing studies point to some potential
predictors; however, the results diverge and/or have not been replicated in larger studies. Among
demographic variables female gender has been suggested to be positively associated with
treatment response (15,16), while others did not find any association with gender (12,13,17,18). In
addition, younger age has been identified as positively associated with treatment response for
symptoms of PTSD (19) and treatment response for somatoform symptoms (Stammel 2017), while
others did not replicate these findings (17,18). Socioeconomic variables found to be positively
associated with PTSD symptom changes include employment (12), whereas public financial
support was found negatively associated with improvement on PTSD symptoms (20). Among
migration-related factors, poor treatment response for PTSD was found associated with needing
an interpreter (21,22), and while secure immigration status predicted a larger treatment response
for PTSD in one study (23), the recent study by Haagen et al. did not replicate this finding (13).
Regarding comorbidity, the presence and severity of depression was found to be negatively
associated with PTSD symptom reduction (13) and chronic pain to be negatively associated with
depression symptom reduction (12,20).
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Overall, though, studies of predictors of treatment response for trauma-affected refugees are
mostly on smaller, often heterogeneous populations. Hence, larger and more robust studies on
predictors of treatment response are needed (12,13,20).
Based on this background, a clinical tool was developed at Competence Centre for Transcultural
Psychiatry (CTP) in 2010 (12), named the CTP Predictor Index. It is a psycho-social index of
predictors of treatment response developed to examine if selected psychosocial variables could be
used to predict treatment response among trauma-affected refugees. When the CTP Predictor
Index was first constructed it consisted of 15 items: five items rated by medical doctors, five by
psychologists and five by social workers. The first evaluation of the CTP Predictor Index showed
employment status to be significantly associated with treatment response on HTQ, whereas low
chronic pain scores, shorter education and high degree of integration were significantly associated
with treatment response for depression and anxiety (12). Subsequently, to be applied in the
present randomised trial, five additional items were developed to be rated by physiotherapists.
Like the other items of the CTP Predictor Index, the five additional items were developed based on
clinical experience, research on predictors of treatment response and in cooperation with
experienced physiotherapists. These five additional items of the CTP Predictor Index have not
been evaluated before.
During the pre-treatment assessment at CTP the clinicians gather information to assess the mental
health condition, including the social situation to offer an appropriate treatment. Furthermore, it
is important at this stage to find out if the patient is motivated to invest in the treatment offered.
The information gathered at this stage in the pre-treatment assessment can be divided into the
type of information easily collected by looking it up in the patient record or by asking yes/no
questions and the type of information which is more time-demanding and require a longer
assessment by an experienced clinician, such as therapy eligibility and motivation. While there is a
need to deliver the most effective treatment to as many patients as possible by using the least
time and resources, it can be difficult from a clinical perspective to determine which information is
the most useful for prediction of treatment response. Several of the previous results on predictors
suggest objective background factors to be of importance (gender (15,16) age (19,24),
employment (12), public financial support (20), refugee status (23) and translator (21,22).
Accordingly, the motivation behind the study was to analyse if the easily rated objective predictors
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were valuable for prediction of treatment response, and to evaluate how much the more time
demanding clinically assessed predictors would improve the prediction of treatment response in
comparison to the easily rated objective predictors alone.
On this basis, the overall aim of the study was to identify predictors of treatment outcome for
trauma-affected refugees measuring symptoms of PTSD and depression. The specific objectives
were: 1) To examine the predictive value of the items included in the CTP Predictor Index and 2)
To examine the contribution of objective factors and clinically assessed items included in the CTP
Predictor Index.

METHODS
PARTICIPANTS AND THE TREATMENT
The study is based on the intention-to treat-sample of 318 trauma-affected refugees with posttraumatic stress disorder (PTSD) who participated in a multidisciplinary treatment program in a
randomised controlled trial (RCT) investigating basic body awareness therapy (25) and mixed
physical activity as add-on to treatment as usual (26). The RCT was conducted at the Competence
Centre for Transcultural Psychiatry (CTP), Denmark. The treatment effects for the randomisation
groups of the RCT are reported elsewhere. As no significant difference in treatment response was
found between the treatment groups of the RCT, a treatment group indicator variable was not
included in the present analyses.
To take part in the RCT, all participants had to meet the inclusion criteria, which included: being an
adult (18 years or above) refugee or family reunified with a refugee; being diagnosed with PTSD
according to ICD-10 research criteria; having experienced a psychological trauma in the past; and
being motivated for treatment. Written informed consent was obtained from all participants.
Patients were not included if they had psychotic disorders or an active abuse of drugs or alcohol.
As the RCT was a trial evaluating physical activity, patients were excluded from the trial in case of
heart problems that needed further examination.
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The average duration of the treatment course was 10 months. The treatment course was
comprised of two phases. In the first treatment phase, the patients had weekly treatment sessions
with the MD. In the second phase, weekly treatment sessions with the psychologist started and
the MD treatments sessions were only once a month. All participants started out with pretreatment assessments by a MD, psychologist, physiotherapist and social worker. The psychologist
assessment was carried out staggered in relation to the rating by the MD, physiotherapist and
social worker, taking place approximately 6 weeks after start of treatment programme. The
treatment course consisted of sessions with the MD, including psychoeducation and
pharmacological treatment when indicated, and psychotherapy sessions with a psychologist. In
addition, the two intervention groups of the RCT assigned to physical activity participated in
treatment sessions with a physiotherapist.
Further details of the RCT protocol have been described in a previous publication Nordbrandt et al (26).
For a description of participants’ demographics at baseline, see Table 1.

PREDICTIVE MEASURES: THE ITEMS OF THE CTP PREDICTOR INDEX
All items of the CTP Predictor Index were scored on a 0-4-point Likert scale (4 being best score)
based on pre-defined criteria (scoring instructions are available from the first author on request).
All predictor ratings were made timewise in close relation to the first treatment session. However,
the predictor rating by the psychologist was carried out at the onset of psychotherapy,
approximately six weeks after the initial MD consultation. All raters were instructed to use the
highest score if unsure which of two scores would be appropriate, in order not to underestimate
the patient’s capability.

OUTCOME MEASURES
In the RCT, several self-administered, and observer-rated questionnaires were completed at preand post-treatment as part of the randomised trial. Most of these ratings have been applied in
previous randomised trials conducted at CTP (9,27,28). The present study is based on the primary
outcome of the RCT, symptoms of PTSD measured on the Harvard Trauma Questionnaire (HTQ)
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part IV, and the secondary outcome Hopkins Symptom Checklist-25 (HSCL-25)-depression. HTQ is a
self-administered questionnaire and was originally developed for use in populations of traumaaffected refugees, with items derived from the DSM-IIIR/DSM-IV criteria for PTSD, and has been
validated in different cultural settings and countries (29,30). The self-administered questionnaire
HSCL-25 measures anxiety and depression and has been designed specifically for use in traumaaffected refugees (31,32). Both HTQ and HSCL-depression, scores range between 1-4, with 1 being
the least symptom load.

OBJECTIVE PREDICTORS VERSUS CLINICALLY ASSESSED PREDICTORS
To evaluate the predictive value of the objective predictors versus the clinically assessed predictors
items respectively, all the Predictor Index items were critically examined by the authors and
categorised as either objective or clinician-rated (see Table 2) based on the possible categories of
Predictor Index instruction sheet (available on request from the main author). See also Table 2.
The objective predictors concerned relatively objective matters regarding external background
factors and required little judgment by the clinician. Answers could primarily be found by asking
the participant closed-ended questions, which would clearly indicate which category the item of
the CTP Predictor Index should be rated as. In contrast, the clinically assessed predictors
concerned the participant’s motivation, ability to reflect, mental resources and approach to
treatment, and required clinical assessment and evaluation of the participants.
The objective predictors assessed the participant’s background: conditions during upbringing (such
as poverty or war); previous psychiatric treatment attempts; chronic pain; length of education;
type of accommodation (e.g. homeless, rented room, owned apartment/house); contact to family
and friends; job-situation (early retirement benefit/sickness benefit/part-time job/ full-time);
degree of integration in society; physical capacity (Activities of Daily Living); amount of previous
experience with physical activities and in addition – due to the more categorical item score
building on specific examples – cognitive resources. In contrast, the clinically assessed items were
items assessing topics such as participant’s degree of understanding of the concepts of therapy;
openness to/acceptance of treatment by a psychologist; the ability to reflect; fear of pain in
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relation to physical activity; and motivation to participate in treatment by a medical doctor,
physiotherapist and psychologist respectively.

APPROVAL
The study was approved by the Ethics Committee of the Capital Region of Denmark (H-3-2013080) and by the Danish Data Protection Agency (02481 RHP-2013-024). The study was registered
with ClinicalTrials.gov, NCT01955538.

DATA ANALYSES
Differences were found between the number of patients with a CTP Predictor Index rating
completed by the different professionals: MD/psychologist/physiotherapist/social worker, n =
307/224/267/300. As the largest difference in number was between the MD and psychologist
ratings, and the MD and psychologist’ ratings were completed at slightly staggered time points,
the groups with and without a psychologist rating were compared with a t-test. Since no
significant difference was found between these two samples on either baseline HTQ scores or
score differences, we assumed that missing data could be regarded as missing at random. Hence,
to avoid diluting the sample, all analyses were conducted using STATA’s sem procedure and Full
Information Maximum Likelihood analysis (FIML). The FIML analyses are hence based on all the
participants with a pre-treatment score on HTQ (n=318). Bivariate correlations were calculated
between score differences on HTQ and HSCL-depression and the predictor items to get an
overview of the unadjusted associations of the single items of The CTP Predictor Index and
treatment response on HTQ and HSCL-depression.
Multiple regression analyses were conducted with HTQ and HSCL-depression pre-post treatment
score differences as the dependent variable and with the predictor items as independent
variables. Age and gender were included as control variables in all regression models and were
also tested separately in Model 1 (see Table 4).
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To test the influence of all predictors, preliminary FIML multiple regression analyses were
conducted of treatment response on HTQ and HSCL-depression. One model included age, gender
and all the objective predictors while the other model, in addition to age and gender, included all
the clinically assessed predictors. Preliminary analyses showed that the relationship between age
and treatment response was non-linear, and thus both linear and quadratic terms were included
for age.
From the preliminary analyses all objective and clinical predictors with a p-value of <0.10 were
selected and included in hierarchical regression analyses (see Table 4). Model 1 included age and
gender only while model 2 included age and gender and the significant objective predictors, and
model 3 included age and gender, the significant objective predictors and the significant clinically
assessed predictors. Thus, the hierarchical analyses showed how much explained variance the
objective predictors added to age and gender and how much explained variance the clinically
assessed predictors added to the variance predicted by the objective variables.
For all predictors, linearity of the relationship between the predictor and the HTQ and HSCL
outcome difference scores were tested and the risk of multicollinearity was evaluated by the
variance inflation factor (VIF), which was never above 4.
As check of non-linearity of the variable age showed significance for non-linearity, age was
additionally included as quadratic term in the regression analyses.
The statistical analyses were conducted in STATA 14.

RESULTS
Pre-treatment characteristics of the participants in the study are shown in Table 1. Positive score
differences on HTQ and HSCL-depression reflected improvement at the post-treatment
assessment. The number of participants completing the rating of the outcome HTQ both at preand post-treatment was 241 and for HSCL-depression this number was 191.
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THE BIVARIATE CORRELATIONS
Table 3 shows the bivariate correlations between the treatment response (pre- to post treatment
score differences) and the predictor items. Generally, correlations were higher and more
significant for the clinically assessed predictor items, but all correlations were small to moderate,
and the highest correlation was found between treatment response on HSCL-depression and
ability to reflect (Pearson’s r = 0.31 (p<0.001)).
Table 3 shows a relatively large overlap between the single predictor items correlating significantly
with treatment response for HTQ and for HSCL-depression. However, the items with unique
significant correlations with HTQ treatment response were: chronicity of the mental condition,
previous psychiatric treatment attempts, and cognitive resources, whereas items significantly
correlating with treatment response uniquely on HSCL-depression were: secure dwelling and being
employed.

MULTIPLE LINEAR REGRESSION ANALYSES
Table 4 presents the main results of this study, which are analyses of multiple linear regression of
the treatment responses and single items of the CTP Predictor Index.
The results illustrate that model 1, including age and gender alone, explained 21% of the variance
in treatment response on HTQ and HSCL-depression respectively. Gender was insignificant, and
thus age alone contributes substantially to the size of R2. For both HTQ and HSCL-depression the
association with age was significantly non-linear, and the association between age and treatment
response showed a non-linear and U-shaped relation with the outcomes indicating more
improvement for the relatively young and the older participants.
Adding the objective items in model 2 showed almost no increase in R2 for HTQ, whereas an
increase from 21% to 23% was observed for HSCL-depression. Adding the clinically assessed items
in model 3 showed an increase in R2 from 21% to 24% for the HTQ and an increase in R2 from 23%
to 28% for the HSCL-depression, indicating that the Predictor Index variables only contributed 3 –
7% to the explained variance. For both the HTQ and the HSCL outcomes the clinically assessed
predictors explained more variance than the objective predictors in the Predictor Index.

174

On the HTQ, the significant predictors of treatment response were previous psychiatric treatment
showing a negative association with treatment response, while high ability to reflect was positively
associated with treatment response.
As for treatment response on HSCL-depression, significant predictors were high ability to reflect
and high motivation for active participation in physiotherapy, both reflecting a positive association
with treatment response.

DISCUSSION
The overall aim of the present study was to identify predictors of treatment response for traumaaffected refugees on symptoms of PTSD and depression, while the specific objectives were to
examine the predictive value of the items of the CTP Predictor Index and evaluating the
contribution of objective predictors and clinically assessed items included in the CTP Predictor
Index. Analyses of bivariate and multiple regression were conducted on data from an RCT-based
population of 318 refugees with PTSD. To our knowledge, this is the largest systematic predictor
study yet conducted on a population of trauma-affected refugees.
Results of the present study showed the following predictors to be significantly associated with a
positive treatment response on symptoms of PTSD: no previous psychiatric treatment attempts
and a good ability to reflect; whereas predictors significantly associated with a positive treatment
response on symptoms of depression were: a good ability to reflect and a high motivation for
participation in physiotherapy. In addition, for both PTSD and depression, age was significantly
associated with treatment response, indicating that younger and elderly patients respectively
seem to benefit more relative to the middle-aged patients.

THE PREDICTIVE VALUE OF THE CTP PREDICTOR INDEX
The first objective of this study was to examine the predictive value of items of the CTP Predictor
Index. In this regard, more than half of the predictor items – especially among the clinically
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assessed items – turned out to be significantly correlating with treatment response on HTQ and
HSCL-depression in the bivariate correlations (see Table 3). However, only few items reached
significance in the multiple regressions (see Table 4). Part of the explanation for this could be the
adjustment of age and gender and inter-correlations among items, especially the clinically
assessed items (Pearson’s r ranging from 0.05-0.73 for correlations among the clinically assessed
items). Despite the many significantly correlating items, the predictor index variables only
explained 3-7% of the variance (see Table 4). However, when analysing predictors of treatment
response, a relevant question to ask is how much variance we can expect to explain by these
analyses. Hence, the explained variance of the treatment response of HTQ and HSCL-depression
should be seen in light of the relatively small amount of data and the very heterogeneous study
population.

OBJECTIVE PREDICTORS VERSUS CLINICALLY ASSESSED PREDICTORS
Regarding the second objective of the study, which was to examine the contribution of objective
predictors and clinically assessed predictors respectively, the results suggest that, apart from age,
the clinically assessed outcomes seem to have a comparatively higher value in predicting
treatment effects relative to the objective predictor. Only one of the objective items (previous
psychiatric treatment attempts) reached significance in the final regression models, and only for
HTQ.
The results also show that the clinically assessed item ability to reflect reached significance for
both treatment response on PTSD and depression. Thus, despite potential barriers of language and
culture that could complicate the clinicians’ assessment, it seems that it is a valuable predictor of
treatment response for trauma-affected refugees.
Hence, when only analysing The CTP Predictor Index, less predictive value was found of the
objective predictors included in The CTP Predictor Index, relative to the clinically assessed
predictors. However, although age in these analyses was only a control variable and not part of
The CTP Predictor Index, age is indisputably an objective variable. Hence, when results of the
present analyses on age are considered, the conclusion is that both objective predictors as well as
clinically assessed predictors add important value in predicting treatment response.
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AGE AS A PREDICTOR
The present study found a significant quadratic U-shaped relationship between age and treatment
response of both PTSD and depression, reflecting better outcome for the youngest and oldest
participants relative to the patients in the middle age range. This tendency regarding younger age
predicting better treatment response is in line with the study by Drozdek et al. (19), who found
that younger refugees improved more on PTSD outcome than older refugees. It is also in line with
the study by Stammel et al. (24), who found age to be a negative predictor of treatment response
(although only for symptoms of somatisation) (24). However, the results of the present study also
point to larger treatment improvement for the oldest participants. Few studies have analysed
results of treatment response for older ages (14), and it should be noted, that our results for the
older ages could be misleading, due to the relatively small number of older participants (25
participants of age ≥ 58 years).
Although age explained 21% of the variance in treatment response for both HTQ and HSCLdepression, it is an open question whether chronological age alone can explain the entire
difference in treatment response over the ages found in this study. Several factors correlate with
chronological age and these may not be taken into account by the CTP Predictor Index – for
example age-related social factors such as potentially less work-related stress/less stress related
to the job centre and not having younger children to care for and worry about in the household,
duration of time since arrival in the receiving country, and duration of time since traumatic
experiences.

PREDICTORS OF TREATMENT RESPONSE ON SYMPTOMS OF PTSD AND
DEPRESSION
Related to our overall aim of identifying predictors of treatment response for PTSD and depression
symptoms in trauma-affected refugees, the results of the study suggest some individual predictors
of treatment response of PTSD and depression respectively, and some overlap between predictors
for the two outcomes.
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The overlap between predictors of treatment response for HTQ and HSCL-depression most likely
reflect the frequent comorbidity between PTSD and depression (2,18) and the high correlation in
this study observed between HTQ and HSCL-depression scores at baseline (Pearson’s r= 0.66, p<
0.000), and between HTQ and HSCL-depression treatment response (r= 0.77, p< 0.000).
The negative association with previous psychiatric treatment found in the present study was also
found to be significant by Sonne et al. (12), however only in bivariate correlations.
Naturally, our results should be compared with the study by Sonne et al. (12), as it was conducted
in the exact same setting and type of population and was evaluating the CTP Predictor Index.
Some comparisons have been made, showing some similarities in results, but there are
nonetheless some differences between the study by Sonne et al. and the present. In contrast to
our results, Sonne et al., found higher level of education to be negatively associated with
treatment response on symptoms of depression (12). Sonne et al. found chronic pain to be
significantly associated with treatment response for symptoms of depression. In comparison, the
present study also found chronic pain to be significantly correlating with improvements in
symptom of both PTSD and depression, however it only reached significance in the bivariate
analyses (see Table 3). This could potentially be caused by the inter-correlations between chronic
pain and items related to chronic pain, such as chronicity of mental condition, previous psychiatric
treatment attempts or present functional level (Pearson’s r ranging between 0.21-0.30, p<0.000).
Another difference is the overall results for the clinically assessed items. In the present study, we
found the highest correlations and most significant predictors among the clinically assessed items
with a range of Pearson’s r of 0.14-0.31 and with 6 out of 8 correlations being significant for both
HTQ and HSCL-depression (see Table 3). In contrast, the results for the same items in the study by
Sonne et al. were all insignificant, with Pearson’s r below 0.15 for the same outcomes (12). One
potential explanation could be that in the present study, the psychologists assessed patients in the
beginning of phase two of treatment, hence patients had started treatment by the MD about 6
weeks earlier. Therefore, patients were potentially more familiar with treatment and perhaps
easier to rate for the psychologists. The item motivation for participation in physiotherapy which
reached significance in the present analyses was one of the five items added for the present study
and can therefore not be compared with any previous results.
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In accordance with findings by several of the previous studies, gender was in the present analyses
not found to predict treatment response (12,13,24).
Hence, the present results of predictors of treatment response for symptoms of PTSD and
depression overall suggest that the younger and the older patients, the patients with little
previous psychiatric treatment and the patients who are motivated and generally therapy eligible
are more likely to show a better treatment response.

STRENGTH AND LIMITATIONS
STRENGTHS
The study is to our knowledge the largest systematic predictor study on trauma-affected refugees.
Secondly, as the study is based on data from an RCT, the participants have been systematically
included according to well-defined criteria and data were systematically collected. Thus, this may
add robustness to the results. The predictors analysed were items included in the CTP Predictor
Index, by which predictors were systematically assessed at treatment start and rated according to
a manual defining the different score categories of all predictors. Also, the study has some
generalisability to other clinical mental health settings, presumably to other European settings
with similar refugee populations as the present. However, the results might be less transferable to
population of little chronicity.

LIMITATIONS
Several limitations must be considered: First, PTSD and depression were measured using selfadministered ratings, rather than clinician-administered, structured interviews. The ratings used in
the study were the official translations (translated according to WHO guidelines to the main five
languages of the participants), and they have been used in several studies. However, culturalspecific differences or phrases leading to misunderstandings cannot be ruled out. Also, the
construct of the two categories of predictors (objective vs. clinically assessed predictors) was an
explorative approach. For some of the items a clearly defined classification into either objective or
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clinician assessed was more challenging. This was the case for upbringing, integration, cognitive
resources and social relations.
Another limitation was the six weeks’ lag between the predictor index rating by the psychologist
and the other raters. When the psychologist rating took place at the beginning of the second
phase of treatment, patients may have experienced beneficial effects from the medical treatment
initiated in the first treatment phase. Hence, this may have led to a better cognitive function for
patients and may therefore imply that patients were easier to rate for the psychologist. Therefore,
if this time lag contributed to more precise ratings by the psychologist, this could potentially result
in a more positive picture of how well the clinically assessed items predicted treatment response
compared to the objective predictors, since half of the clinically assessed item were rated by the
psychologists.
In addition, we are aware that participants often experience ongoing stressors during the
treatment period, for example from on-going conflicts in the participants’ home countries, which
could potentially influence the outcome. Furthermore, post-migration stressors, e.g. the social
situation in the receiving country (Denmark) can be stressful and influence the treatment
response. However, it was not possible to adjust for these variables as they were not collected
systematically. Finally, producing type-I errors of false significant results can not quite be ruled out
considering the number of correlations tested.

PERSPECTIVES
The present study analysed predictors of treatment response from the CTP Predictor Index,
suggesting several significant predictors for treatment response on PTSD and depression. It is of
clinical interest that despite potential linguistic and cultural barriers, there was significant
association between ability to reflect and improvement in symptoms of both PTSD and depression.
The significant association between improvement in symptoms of PTSD and a less chronic mental
condition, in terms of no previous psychiatric treatment attempts and younger age is also of
clinical interest. This points to the importance of assessing the level of chronicity when trying to
predict treatment response. The need for a broader clinical focus in the treatment of traumaaffected refugees, not solely focusing on treating the symptoms of PTSD, is underlined by the high
prevalence of comorbid somatic and psychiatric illness among trauma-affected refugees (18,33–
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36), by the significant bivariate correlations between PTSD and chronic pain symptom reduction,
and by previous studies showing negative associations between chronic pain and reduction of
symptoms of depression (12,20).
The limited explained variance in treatment response on HTQ and HSCL-depression by the CTP
Predictor Index indicates that further investigation of predictors of treatment response is
warranted. In addition, further investigation of the relationship with age is suggested.
It might not be easy to find strong predictors of treatment response on such a heterogeneous
patient group. However, to be able to provide better treatment that is more tailored to each
individual patient, more studies are needed to improve the understanding of which patients are
likely to benefit from different types of treatment. This is likely to benefit both the PTSD patients
with a highly chronic or severe condition with poor cognitive functioning, as well as psychotherapy
eligible patients. There would also be a benefit to society due to the limited resources being used
more efficiently.
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Table 1: Pre-treatment characteristics of the study population
Pre-treatment characteristics

All (n=318)

Mean (SD)
Demographic information
Age (n=318)

44.6 (10.3)

Years since arrival in Denmark (n= 315) *

15.2 (8.6)
N (%)

Female gender (n=318)

168 (53%)

Refugee camp before arrival in DK (n=283) *

66 (23%)

Country of origin (n=318)
Afghanistan

53 (17%)

Chechnya

11 (3%)

Former Yugoslavia

23 (7%)

Iran

32 (10%)

Iraq

99 (31%)

Lebanon

34 (11%)

Somalia

11 (4%)

Syria

25 (8%)

Other

30 (9%)

Trauma history
Torture (n=318)

130 (41%)

Imprisonment (n= 318)

140 (44%)

Soldier (n= 314) *

83 (26%)

Sexual harassment (n= 226) *

33 (15%)

Violence from relatives (n= 255) *

85 (33%)

Cranial trauma w. loss of consciousness (n=118) *

97 (82%)

Psychosocial status
Presently employed/studying (n=305) *

26 (9%)

Living alone all the time (n=307) *

74 (24%)

Having children of < 18 years of age (n= 305) *

175 (57%)

Education > 10 years from home country (n= 290) *

163 (51%)

Needing translator during medical doctor sessions (n= 295) *

184 (62%)

Diagnoses (ICD-10) additional to PTSD
Enduring personality change after catastrophic experience (F.62.0) (n=182) *

44 (24%)

Depression (n= 303) *

294 (97%)

Other psychiatric disorder (n=201) *
Psychiatric symptoms since ≥ 10 years (n= 292) *

18 (9%)
183 (63%)
Mean (SD)

Symptom severity
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PTSD severity (n= 318)

3.17 (0.42)

Depression severity (n= 313) *

2.98 (0.52)

Data are n (%), mean (SD). *Data not available for all randomised patients
PTSD severity was measured with Harvard Trauma Questionnaire (HTQ)
Depression score was measured with Hopkins Symptom Check-List (HSCL-25)

Table 2: The CTP Predictor items grouped into Objective predictors items and Clinically assessed predictor items

The CTP Predictor Index items
•

Objective predictor items

Upbringing (Medical doctor)
Previous psychiatric treatment attempts (Medical doctor)
Chronic pain (Medical doctor)
Chronicity of mental condition (Medical doctor)
Social relations (Social worker)
Education (Social worker)
Dwelling (Social worker)
Employment status (Social worker)
Integration (Social worker)
Present functional level (Physiotherapist)
Previous experience with physical activity (Physiotherapist)
Cognitive resources (Psychologist)

•

Clinically assessed predictor items

•
Clinically assessed items
Motivation (Medical doctor)
Motivation for active participation in physiotherapy (Physiotherapist)
Fear of pain when participating in physiotherapy (Physiotherapist)
Understanding the correlation between the body and mind (Physiotherapist)
Understanding the concepts of therapy (Psychologist)
Receptiveness/acceptability to psychological treatment (Psychologist)
Ability to reflect (Psychologist)
Motivation for active participation in psychotherapy (Psychologist)

Table 3: Pearson’s r correlations for the individual items of The CTP Predictor Index and HTQ and HSCL-25-depression.
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Individual predictor items

HTQ

HSCL-25depression

Pearson’s r

P-

Pearson’s r

value

•

Pvalue

Objective items

Upbringing

-0.01

NS

0.03

NS

0.14

*

0.01

NS

0.17

**

0.19

**

0.17

**

0.12

NS

0.12

NS

-0.01

NS

0.14

*

0.15

*

-0.05

NS

-0.09

NS

0.10

NS

0.18

**

0.08

NS

0.05

NS

0.17

*

0.15

*

0.15

*

0.15

*

0.24

***

0.14

NS

0.09

NS

0.02

NS

0.21

**

0.29

***

0.14

*

0.25

***

0.02

NS

0.07

NS

(Medical doctor)
Previous psychiatric treatment attempts
(Medical doctor)
Chronic pain
(Medical doctor)
Chronicity of mental condition
(Medical doctor)
Social relations
(Social worker)
Education
(Social worker)
Dwelling
(Social worker)
Employment status
(Social worker)
Integration
(Social worker)
Present functional level
(Physiotherapist)
Previous experience with physical activity
(Physiotherapist)
Cognitive resources
(Psychologist)

•

Clinically assessed items

Motivation
(Medical doctor)
Motivation for active participation in physiotherapy
(Physiotherapist)
Fear of pain when participating in physiotherapy
(Physiotherapist)
Understanding the correlation between the body and
mind
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(Physiotherapist)
Understanding the concept of therapy (Psychologist)

0.17

*

0.26

***

Receptiveness/acceptability to psychological

0.21

**

0.26

***

0.26

***

0.31

***

0.21

**

0.27

***

treatment
(Psychologist)
Ability to reflect
(Psychologist)
Motivation for active participation in psychotherapy
(Psychologist)
Correlations between the CTP Predictor Index items and pre- to post treatment score differences on HTQ and HSCL-depression.
NS= p>0.05, * = P ≤0.05, **= p ≤0.01, ***= p ≤0.001

Table 4: Summary of the multiple regression analyses on HTQ and HSCL-depression (N = 318).
Outcome

Regression model

HTQ score

Model 1: age,

difference

gender

CTP predictor index

Regression

item

coefficient, B

SE B

95% CI

β

P-value

R2
0.21

Age

-0.14

0.04

(-0.22 to -0.07)

-2.56

0.000

Age (squared)

0.00

0.00

(0.00 - 0.00)

2.30

0.001

Gender

0.00

0.07

(-0.12 to 0.13)

0.00

0.94

Model 2: age,

0.21

gender, objective
items
Age

-0.14

0.04

(-0.211 to -0.06)

-2.50

0.000

Age (squared)

0.00

0.00

(0.00 - 0.00)

2.24

0.001

Gender

0.02

0.07

(-0.11 to 0.15)

0.02

0.80

Previous psychiatric

0.04

0.03

(-0.01 to 0.10)

0.08

0.12

treatment attempts
Model 3: age,

0.24

gender, objective &
clinically assessed
items
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Age

-0.12

0.04

(-0.19 to -0.05)

-2.17

0.001

Age (squared)

0.00

0.00

(0.00- to 0.00)

1.95

0.003

Gender

0.02

0.06

(-0.10 to 0.15)

0.02

0.07

Previous psychiatric

0.06

0.03

(0.01 - 0.11)

0.11

0.03

0.14

0.04

(0.06 - 0.22)

0.21

0.000

treatment attempts
Ability to reflect

HSCL-

Model 1: age,

depression

gender

0.21

score
difference
Age

-0.15

0.05

(-0.24 to -0.06)

-2.26

0.000

Age (squared)

0.00

0.00

(0.00 - 0.00)

1.93

0.002

Gender

-0.05

0.10

(-0.24 to 0.14)

-0.04

0.70

Model 2: age,

0.23

gender, objective
items
Age

-0.14

0.04

(-0.23 to -0.06)

-2.15

0.001

Age (squared)

0.00

0.00

(0.00 - 0.00)

1.83

0.004

Gender

-0.03

0.09

(-0.22 to 0.15)

-0.02

0.77

Job

0.17

0.09

(-0.06 to 0.37)

0.14

0.09

Model 3: age,

0.28

gender, objective &
clinically assessed
items
Age

-0.12

0.04

(-0.21 to -0.03)

-1.78

0.007

Age (squared)

0.00

0.00

(0.00 - 0.00)

1.51

0.02

Gender

-0.01

0.09

(-0.18 to 0.16)

0.00

0.92

Job

0.11

0.09

(-0.07 to 0.30)

0.09

0.23

Ability to reflect

0.14

0.06

(0.02 - 0.26)

0.17

0.02

Motivation for active

0.12

0.05

(0.02 - 0.22)

0.17

0.02

participation in
physiotherapy

Multiple regression analyses on pre- to post treatment score differences on HTQ and HSCL-depression.
Bold = statically significant (P≤0.05)
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ABSTRACT
The aim of the study was to analyse the impact of PTSD chronicity and baseline comorbid pain on
treatment response in trauma-affected refugees. Multiple regression was used to analyse data
from a randomised controlled trial of 318 trauma-affected refugees with PTSD, conducted at
Competence Centre of Transcultural Psychiatry (CTP), Denmark. Treatment response was
measured by changes in PTSD symptoms (Harvard Trauma Questionnaire), symptoms of
depression (Hopkins Symptom Checklist-25), and quality of life (The WHO-Five Well-being Index).
Results showed that duration of functional impairment due to PTSD and baseline pain severity
score were significant predictors of less improvement on PTSD symptoms. For depression, only the
duration of functional impairment predicted less improvement. Score differences in quality of life
was not predicted by duration of functional impairment or pain severity. Hence, trauma-affected
refugees with a long-lasting functional impairment and a high pain score are likely to improve less
from treatment of PTSD and depression. These findings have clinical implications, indicating the
need for early interventions to prevent functional impairment from occurring and to target
comorbid pain.
Keywords: Randomised controlled trial, depression, quality of life, chronic, treatment outcome

Highlights:
•

Long duration of functional impairment and high pain score predict poor treatment
response on symptoms of PTSD in trauma-affected refugees.

•

Long duration of functional impairment predicts poor treatment response on symptoms of
depression in trauma-affected refugees.

•

There is a need for early interventions, before onset of functional impairment, and
effective treatments targeting comorbid pain.
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INTRODUCTION
The increasing number of refugees worldwide (1) combined with the high prevalence of PTSD,
comorbid depression (2) and comorbid pain among trauma-affected refugees present complex
challenges for treatment in the resettlement countries (3–5).
Moreover, evidence on treatment outcome for trauma-affected refugees with PTSD is still sparse
(3,6,7).
Treatment of trauma-affected refugees has proven to be challenging; showing a modest outcome
and comprising complex and chronic psychiatric conditions, a high co-occurrence of pain and other
somatic comorbidity as well as complicating social aspects and post-migration stressors (8–11).
In light of the results from the past randomised trials conducted at Competence Centre of
Transcultural Psychiatry (CTP) (12–15), we acknowledge that although statistically significant
improvements are seen on several outcomes in these studies, the effect sizes are generally small
(12–14). Furthermore, despite extensive interventions and well-conducted randomised studies
with large sample sizes of 150-318 participants, we have seen little or no difference between the
intervention groups of the different trials (12–16). In addition, baseline characteristics of the
populations in these trials reflect several traits characterising populations consisting of
predominantly chronic patients with on average 15 years since resettlement; the majority
reporting current symptoms to have been present for more than ten years, approximately half of
the patients having had previous treatment attempts, high prevalence of comorbid depression
(94-99%), and high co-occurrence of pain (80-100%).
The duration of symptoms of PTSD among trauma-affected refugees seeking treatment differs
much among other conducted treatment effect studies. In a systematic review and meta-analysis
on trauma-affected refugees by Nosè (3), time since resettlement ranged from two to sixteen
years. Although time since resettlement is not equal to the time of symptom debut, it is, due to a
lack of systematically reporting, the best proxy for duration of PTSD across studies (3).
From the study by Nosè (3), it is evident that compared with other trials conducted on traumaaffected refugees, an average of fifteen years since resettlement is among the longest of the
existing treatment-effect studies. This suggests that the populations included in the RCTs
conducted at CTP probably suffer from more chronic conditions compared to populations of
several of the other treatment effect studies on trauma-affected refugees. Hence, the limited
194

treatment effects of the trials conducted at CTP on predominantly chronically affected populations
with high prevalence of pain leads to the notion that the degree of PTSD chronicity and of
comorbid pain could be significant factors for the course of PTSD and potentially predict treatment
response.
Another characteristic of the populations of the RCTs at CTP is comorbid pain. Comorbid pain is
found to be prevalent in several different populations with PTSD (17), including populations such
as military veterans, firefighters, and trauma-affected refugees (18,19).
Several meta-analyses and reviews found consistent evidence supporting chronic pain to be
associated with PTSD (17,19–21).
The mechanism behind the association between PTSD and pain is however still unclear. While
Sharp & Harvey suggested the two conditions to be mutually maintaining each other (22,23), the
shared vulnerability-theory proposed by Asmundson et al. (17,18), extended the mutual
maintenance model by suggesting that some maintenance factors, possibly genetically influenced,
indicate a shared vulnerability for developing both PTSD and chronic pain (17,18,24). However, the
respective theories of these mechanisms are still more theoretical than empirically based (25–27).
Furthermore, the temporal relationship between PTSD and comorbid pain is still not clear (17).
Williams & Amris (28) suggest, that pain syndromes evolve over time as a consequence of PTSD,
predicted by the extent of the trauma. Others suggest, that chronic pain may have a cumulative
negative impact on PSTD symptoms (24,29).
Hence, the duration of PTSD and comorbid pain is of interest in relation to the course of the
condition and in relation to treatment response (28). However, little empirical evidence exists on
these aspects.
A review by Williams & Amris (28) on treatment of persistent pain among survivors of torture,
found the prevalence of comorbid persistent pain to be as high as 83%. However, studies suggest
that it is not merely the subgroup that has been exposed to torture that suffers from pain. Hence,
in studies on trauma-affected refugees in general, most of which are clinical outpatient
populations (with varying numbers of torture survivors), the prevalence of co-morbid pain has
been found to be as frequent as 65% (30), 88% (24), 71-81% (31), and 80-100% (32).
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Although studies on trauma-affected refugees report high prevalence of comorbid pain, review
studies investigating comorbid chronic pain in trauma-affected refugees with PTSD are scarce.
Furthermore, due to a high heterogeneity of the individual studies and a lack of systematic
reporting of important clinical features, existing reviews struggle to evaluate the importance of
characteristics and subgroups of the population to understand the pathogenesis. For the same
reason, reviews struggle to evaluate how to obtain effective treatment (3,6,19,28,33).
The evidence on treatment of comorbid chronic pain is still sparse, both for general PTSD
populations (18,34–36), as well as for populations of trauma-affected refugees (3,6,19,28,33,37).
Only a limited number of studies have analysed predictors of treatment response on symptoms of
PTSD for trauma-affected refugees. Most studies were on smaller samples (n= 54-85) (8,38–41),
with only two larger studies: one longitudinal study with pre- and post-treatment outcomes by
Drozdek (n =120) (42), and one RCT-based (n=195) by Sonne and colleagues (43). Two factors with
relevance to aspects of chronicity have been identified until now. The first factor found in a
previous follow-up study at CTP was being on benefits (32) and the second factor identified in an
RCT also from CTP was being unemployed (43). Regarding pain as a predictor, the two studies
found improvement in depression to be negatively associated with chronic pain (43) and with pain
in the arms (32).
A number of potential predictors of treatment outcome for PTSD and depression have been
identified in non-refugee populations. For depression, a longer duration of the disorder and the
use of medical services have been shown to predict poor treatment outcome (44).
For PTSD, a review on predictors of treatment response found predictors of small treatment
response to be high symptom severity and long duration of illness, other premorbid or comorbid
psychiatric illnesses, and chemical dependency (45).
Treatment of trauma-affected refugees is challenged by sparse evidence on treatment effects in
the field and by studies generally showing only modest results (3). To improve treatment
response, there is an urgent need for gaining new knowledge on factors that distinguish treatment
responders from non-responders and thereby enabling more individualised treatment.
Hence, the aim of the present study was to study the impact of chronicity of PTSD and baseline
comorbid pain on treatment response in trauma-affected refugees. In the present study chronicity
of PTSD is defined by the following factors: duration of PTSD symptoms and previous treatment
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attempts. The specific objectives were: 1) To analyse the association between chronicity and
treatment response on symptoms of PTSD, depression and life quality. And 2) to analyse the
association between baseline pain score and treatment response on symptoms of PTSD,
depression and life quality. The hypothesis was that a high chronicity and high baseline pain score
would be associated with poorer treatment response.

METHODS
STUDY DESIGN
We analysed data from a three-armed randomised controlled trial (RCT) evaluating treatment
effects when adding basic body awareness therapy (BBAT) or mixed physical activity to standard
psychiatric treatment for trauma-affected refugees. The RCT was conducted at CTP, a specialised
transcultural psychiatric outpatient clinic in Denmark, between September 2013 and September
2017. The results of the randomised trial will be reported elsewhere (16). The participants of the
RCT took part in a multidisciplinary treatment course which included the following: pre-treatment
assessment and treatment by a medical doctor, psychotherapy by a psychologist, assessment by a
social worker and a physiotherapist. In addition, the two intervention groups assigned to
physiotherapy participated in treatment sessions by a physiotherapist. On average, the duration of
the treatment course was 10 months with 1-2 treatment sessions per week. All health
professionals followed treatment manuals developed at CTP specifically for this RCT and the
patient group. See also the paper on the RCT protocol (15,16).

PARTICIPANTS
The study is based on the intention-to-treat sample of the RCT, comprising 318 trial participants
with pre-treatment HTQ score. To be included in the trial, participants had to meet the following
criteria of inclusion: being an adult (>18 years) refugee or family reunified with a refugee; being
diagnosed with PTSD according to ICD-10 research criteria; having experienced a psychological
trauma in the past and being motivated for treatment. All participants had to give a written
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informed consent to participate. In the case of a psychotic disorder or an active abuse of drugs or
alcohol, patients were excluded. In addition, as the RCT was a trial evaluating physical activity,
patients were excluded from the trial if they had heart problems that needed further examination.
See also Table 1, showing participant’s characteristics at baseline.

MEASURES
TREATMENT OUTCOME MEASURES
The treatment outcome measures of the present study were symptoms of PTSD measured on the
Harvard Trauma Questionnaire (HTQ) part IV (primary outcome in the RCT), symptoms of
depression measured on the depression part from Hopkins Symptom Checklist-25 (HSCL-25) and
quality of life measured on WHO-Five Well-being Index (WHO-5) (46). All three outcomes are selfadministered rating scales. HTQ comprises 16 items, originally developed to be used in traumaaffected refugee populations and has been validated in different cultural settings and populations
(47,48). HSCL-25 consists of 25 items on anxiety (10 items) and depression (15 items) and is a
widely used questionnaire also developed to be used in trauma-affected refugee populations
(49,50). In this study only the depression part of HSCL-25 was used (item 11-25), hereinafter called
HSCL-depression. For both HTQ and HSCL-depression, each question has a 1–4 Likert-scale format,
with 4 being the most severe symptom score. The WHO-5 has five questions (0–5 Likert-scale, with
5 representing the highest well-being). All three outcomes were available in five main languages of
the patients (Danish, Arabic, English, Bosnian/Serbo-Croatian and Farsi).

EXPOSURE VARIABLES
The following variables were used to assess chronicity: duration of PTSD symptoms and previous
treatment attempts: (1) Variables on duration of PTSD: time since symptom debut, time since
arrival in Denmark, and duration of severe functional impairment. Time since arrival was
measured in actual years, the other two variables had three categories: ≤5 years; 6-10 years and
>10 years. (2) Variables on previous treatment attempts: previous psychiatric treatment
(treatment for any psychiatric diagnosis (yes/no)), and previous psychiatric hospitalisation
(treatment for any psychiatric diagnosis (yes/no)). Baseline characteristics of the study group in
relation to these variables are presented in Table 1.
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To assess baseline severity of pain, the instrument Brief Pain Inventory-short form (BPI), was used
(51). BPI is a self-administered instrument assessing different aspects of pain. BPI is a core
outcome in the international recommendations for clinical trial studies on chronic pain (52), and is
psychometric and linguistically validated in more than 20 languages and on a range of different
patient groups (53–55). In the present study, we used the BPI severity score (items 3-6) which has
a 0–10 Likert-scale format, with 10 being the most severe pain score. The score provides the
average on the following aspects of pain within the last 24 hours: the worst pain; the least pain;
pain on the average; and pain right now.

APPROVAL
The study was approved by the Ethics Committee of the Capital Region of Denmark (H-3-2013080) and by the Danish Data Protection Agency (02481 RHP-2013-024). The study was registered
with ClinicalTrials.gov, NCT01955538.

DATA ANALYSIS
The data analyses were conducted on all participants from the RCT with a baseline HTQ score
(n=318). As there was no significant difference in treatment outcome between the treatment
groups of the RCT, a treatment group indicator variable was not included in the present analyses.
Analyses were based on the pre-and post-treatment scores of HTQ, HSCL-depression, and WHO-5.
As post-treatment scores are often correlated with pre-treatment scores, the regression models
were adjusted for baseline scores of each respective outcome measure.
To shed light to some details of correlations between treatment outcome variables and the
predictor variables, bivariate correlation analyses were also performed.
Prior to the multiple regression analyses, the variance inflation factor was analysed among the
variables of the models described above and this did not prompt further analyses.
To test the influence of the exposure variables as predictors of treatment outcome measures,
analyses of multiple linear regression were conducted in the following models 1-3: model 1) age
and gender + variables on time and duration (= symptom debut, time since arrival and the
duration of severe disability). Model 2) model 1 + previous treatment variables (=previous
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psychiatric treatment and previous psychiatric hospitalisation) and baseline pain score (=BPIseverity). Model 3) model 1+2 and baseline HTQ-score.
The statistical analyses were conducted in STATA 14. All regression analyses were conducted using
STATA’s sem procedure and Full Information Likelihood analysis (FIML) to be able to include
patients with missing data.

RESULTS
CHARACTERISTICS OF THE STUDY POPULATION.
The pre-treatment characteristics of the 318 study participants are presented in Table 1.
The study sample consisted of 168 women (53%) and 150 men (47%) aged from 19-71, (mean 44.6
(SD 10.3)). As reflected in Table 1, the study population had on average stayed in Denmark for 15.2
years (SD 8.6), and 63% of the sample reported that their symptoms of PTSD had started more
than 10 years ago. Functional impairment of more than 10 years of duration was reported by 18%
of the sample. The population reported a high number of traumas and had a high score of PTSD
symptoms (mean HTQ= 3.17 (SD 0.42)), high score of symptoms of depression (mean HSCLdepression = 2.98 (SD 0.52) as well as pain severity score (mean BPI severity = 6.37 (SD 1.96)). BPI
severity is a mean score of the four pain items measuring pain intensity within the last 24 hours at
its ´worst´, ´least´, ´average´ and ´now´, on a scale from 0-10, with 10 being worst. The prevalence
of a BPI severity score of ≥5 in the population was 240 (83%), equal to 83% reporting a pain score
of 5 or higher out of the 0-10 possible categories.
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RESULTS OF BIVARIATE ANALYSES
Baseline scores of symptoms of PTSD and depression were significant and highly correlated
(Pearson's r= 0.66, p < 0.000). The corresponding correlation of the treatment response on these
outcomes was equally highly correlated (Pearson's r= 0.77, p < 0.000).
All three variables regarding duration of PTSD were internally significantly correlated (time since
symptom debut and time since arrival: Pearson's r= 0.43, p < 0.000, time since symptom debut and
functional impairment: Pearson's r= 0.42, p < 0.000, and functional impairment and time since
arrival: Pearson's r= 0.26, p < 0.000)
All three variables regarding duration of PTSD were significantly correlated with baseline pain
severity score (time since symptom debut (Pearson's r= 0.15, p = 0.012), time since arrival (r=0.31,
p < 0.000), duration of functional impairment (r=0.14, p= 0.022)).
Regarding the correlation between the severity of PTSD and pain, the correlation between
baseline HTQ score and baseline pain score was highly significant (r= 0.36, p < 0.000).
In addition, the correlation between HTQ treatment response and baseline pain score was
significantly negative (r = -0.22, p = 0.001).

RESULTS OF THE MULTIPLE REGRESSION ANALYSES
Tables 2-5 present the results of the analyses of multiple regression on treatment outcome of
HTQ, HSCL-depression and WHO-5.
In all three models, age and gender were included as control variables. In all three models and for
all three outcomes, age was significantly associated with treatment response (p<0.01), whereas
gender was insignificant in all models and for all three outcomes. For HTQ, HSCL-depression and
WHO-5, age and gender alone accounted for respectively 20.5%, 21.3% and 13.7% of the variance
in treatment response.
The results of the regression analyses on treatment response of symptoms of PTSD are presented
in Table 2. Model 1 tested the association between treatment outcome of symptoms of PTSD

201

(measured on HTQ) and the three variables on duration of PTSD symptoms. Only the variable
duration of functional impairment significantly predicted treatment response on HTQ in the
model, and the mean treatment response scores of both the medium duration group (6-10 years,
p<0.000) and the long duration group (> 10 years, p = 0.002) differed significantly from the mean
treatment response of the short duration group (< 5 years).
Model 2 added the variables on previous psychiatric treatment and hospitalisation as well as
baseline pain score (BPI baseline score). Duration of functional impairment was the only variable
on duration of PTSD that reached significance. The tested variables in model 2 accounted for 27%
of the variance in treatment response. However, when adjusted for HTQ baseline score in model
3, both groups of medium and long duration of functional impairment differed significantly from
the short duration group (p =0.002 and p=0.009). In addition, HTQ baseline score (p <0.000) and
BPI-severity baseline score (p=0.009) were significantly associated with treatment response. In
total, the tested variables accounted for 35% of the variance of difference in treatment response
measured on HTQ.
The results of the analyses on symptoms of depression (HSCL-depression) are presented in Table
3. As it was the case for HTQ, only duration of functional impairment reached a significant
association with treatment response in model 1. However, only the group with long duration of
functional impairment differed significantly from the short duration group (p=0.008). The results
of model 2 and 3 were similar to the analyses of HTQ: none of the variables on previous treatment
or baseline pain score reached significance in model 2, but when adjusting for baseline HSCLdepression score in model 3, long duration of functional impairment was still significant (p =0.028)
and BPI-severity baseline was marginally significant (p=0.072). The tested variables accounted for
a total of 34% of the variance of difference in treatment response on HSCL-depression.
The analyses of quality of life on WHO-5 are presented in Table 4. In model 1, the duration of
functional impairment showed a significant association with treatment response on quality of life,
while significance was reached for functional impairment of a long duration only (p=0.030). Similar
to HTQ and HSCL-depression, none of the variables regarding previous treatment and baseline
pain score reached significance in model 2. However, when adjusting for WHO-5 baseline score in
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model 3, neither duration of functional impairment (p =0.067) nor baseline pain score were
significant. A total of 21% of the variance of difference in treatment response on WHO-5 was
explained by the tested variables.
Figure 1 illustrates the difference in predicted treatment response on HTQ in relation to the three
categories of duration of functional impairment.
Figure 2 illustrates the difference in predicted treatment response on HTQ in relation to baseline
pain severity (BPI-severity).

DISCUSSION
The aim of the present study was to analyse the impact of chronicity of PTSD and baseline
comorbid pain on treatment response in trauma-affected refugees, on data from a RCT of 318
trauma-affected refugees with PTSD participating in a multidisciplinary treatment course.
The study identified duration of functional impairment and baseline pain score to be predictors of
poor treatment response on symptoms of PTSD. A longer duration of functional impairment also
predicted a poor treatment response on symptoms of depression, whereas baseline pain severity
did not. For quality of life, neither duration of functional impairment nor baseline pain score
predicted treatment response.
The results confirm the a priori hypothesis that both longer duration of PTSD and higher pain score
at baseline are significantly associated with poor treatment response. In addition, the results
indicate that severity of pain predicts treatment response on PTSD, which is not the case for
depression and quality of life (although marginally significant).
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DURATION OF PTSD AND FUNCTIONAL IMPAIRMENT
Chronicity of PTSD as predictor of treatment response for trauma-affected refugees on symptoms
of PTSD have been studied sparsely. Until now, two factors have been identified that are pertinent
to aspects of chronicity, both from studies at CTP. The first factor identified was being on benefits
(32) and the second factor identified was being unemployed (43).
Although limited previous evidence exists in this field, our findings are consistent with clinical
experiences of limited treatment results for refugees suffering from chronic PTSD with pain and/or
functional impairment. Our results agree with the findings in the review by Solvason et al. (45);
pointing to duration of PTSD as a predictor of treatment response in non-refugee populations.
For depression, the findings are on par with the study by Blom et al. (44), showing an association
between longer duration and poor treatment response.
Among the three variables examined on chronicity of PTSD, only the variable on duration of
functional impairment reached significance. This could indicate that the other two variables (time
since symptom debut and time since arrival) are not precise enough as proxy measures of duration
of PTSD or that only duration of more severe symptoms are related to treatment outcome, i.e.
when the symptoms cause functional impairment. Regarding the first argument, time since arrival
is likely to be somewhat imprecise, as it will inevitably include patients, for whom the clinically
severe PTSD condition started not until several years after arrival in Denmark, e.g. following a
work-related injury, an accident or other incidents re-activating or exacerbating the PTSD (56,57).
The variable symptom debut is likely relatively precise in terms of the time aspect of when
symptoms started, however, as the course of PTSD can take different forms and progress with
varying pace, the measure of symptom debut can cover both very sudden and severe debut of
symptoms, as well as symptoms starting gradually, with a limited influence on daily life at first,
while later progressing to a more disabling condition (58). Hence, it seems that among the
variables of the study, duration of functional impairment is the one that is most likely to be
associated with treatment response.
The mechanisms through which functional impairment seems to limit treatment response on PTSD
have not been examined much. However, one can realistically assume that the longer severe PTSD
symptoms persist, the greater the risk of entering a vicious cycle of unemployment,
marginalisation and social disruption with loss of contacts to network, family and sometimes also
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housing. With limited network and no job, it is presumably more difficult to improve from
treatment, which is supported by the findings concerning being on benefits (32), unemployment
(43) and duration of PTSD (45).

COMORBID PAIN AND PTSD
The results of the present study are on par with the existing body of literature reporting pain as a
highly prevalent comorbidity to PTSD among refugees, and with the existing evidence suggesting a
special relation or association between PTSD and comorbid pain (18,20,27,59).
However, while the evidence on the underlying mechanisms is still unclear (18,25,26), the present
findings of an association between a higher baseline pain severity score and a poorer treatment
outcome on PTSD also support the notion that the severity of pain could seem to counteract
recovery from symptoms of PTSD.
A systematic review on duration of pain in the shoulder and treatment outcome among patients in
primary and secondary care settings found strong evidence of an association between a long
duration of pain and poor treatment outcome (60). Unlike this review, we cannot conclude on the
impact of the duration of pain as these data were not collected in our study. However, it could
potentially be the case.
Altogether this could indicate that the mutual maintenance theory proposed by Sharp & Harvey
(22) might play a role in explaining the association between high severity of PTSD and pain, as
reflected in 1) the results of a significant positive correlation between a high PTSD and a high pain
severity at baseline, and 2) the treatment response on symptoms of PTSD, where a limited
treatment effect on symptoms of PTSD is seen especially for participants with a high baseline pain
severity.
The question is whether this reflects that PTSD and pain have mutually deteriorated and hence
mutually counteract recovery from both PTSD and comorbid pain, respectively, or if it reflects the
influence of other factors not included in our present analyses.
As previously mentioned, the mechanisms and factors influencing treatment outcome are
complex, and the present analyses cannot rule out other mechanisms of action, such as the shared
vulnerability model (18) or a third mechanism.
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STRENGTHS AND LIMITATIONS
Strengths of the present study included the gender balanced population and the broad inclusion
criteria, ensuring a clinical population which much resembles that of other specialised treatment
units for refugees with PTSD. In addition, being the largest clinical RCT on trauma-affected
refugees yet conducted, the large sample makes the results more robust. Additional strengths
included the predictor items being rated systematically according to a manual, and the use of BPI,
which is listed as a core outcome measure for clinical trials of chronic pain by the IMMPACT
recommendations (52).
Limitations were the use of a self-administered rating scale for measuring PTSD, rather than using
a semi-structured interview. Self-report-based information regarding e.g. duration of symptoms is
potentially a limitation as it may be influenced by the patient’s present mental condition and
hence it implies a risk of recall bias. The rather chronic population may entail a lower
generalisability to less chronic populations. However, we believe that in terms of chronicity, the
population is similar to those of other specialised units for treatment of refugees with PTSD
(11,61). Another possible limitation concerns the psychometric quality of the outcome measures,
when applied in a population of culturally heterogeneous groups.

CONCLUSIONS AND PERSPECTIVES
Based on the present findings, trauma-affected refugees with a long duration of functional
impairment and a high pain score are likely to have a poorer treatment response.
These findings are consistent with clinical experiences as well as with the findings of the
consecutive series of RCTs conducted at CTP, showing limited treatment effect in the
predominantly chronic refugee PTSD populations (12–14). Accordingly, early intervention and
treatment before the occurrence of functional impairment, and treatment approaches targeting
comorbid pain are highly warranted in future treatment and in research on treatment outcome.
This is needed to prevent patients from developing highly chronic conditions which cause much
distress, are difficult to treat and have high societal costs.
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However, as the existing evidence on effective treatment methods for trauma-affected refugees
with PTSD and comorbid pain is very limited and heterogeneous, robust studies on treatment
methods are urgently needed (19,28). Specific methods that seem to suggest positive treatment
effect on both pain severity and PTSD symptoms in smaller preliminary studies are Cognitive
Behavioural Therapy (CBT) with biofeedback and Narrative Exposure Therapy (NET) (19,62). Use of
these methods could be explored further.
To improve the knowledge on how the chronicity of PTSD influences treatment response, future
studies should further investigate the relation between aspects of duration and severity of PTSD
and the duration and degree of functional impairment and treatment response of PTSD.
To better understand the internal working mechanism between PTSD and comorbid pain, future
studies should investigate aspects regarding both the duration and severity of PTSD and comorbid
pain, e.g. by including details on the onset and development of severity of the two conditions.
Further, it should be evaluated how these aspects influence the treatment response of PTSD.
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Appendix B
Concurrent psychopharmacological and analgesic treatment at pre-treatment
(according to ATC classification)
Appendix E
All (N = 318)

Control group

Group B

Group M

(N= 104)

(N =105)

(N = 109)

N (%)
Antidepressants total (N06A)

102 (32.08%)

36 (34.62%)

32 (30.48%)

34 (31.19%)

-SSRI (n= 228*)

64 (20.13%)

23 (22.12%)

20 (19.05%)

21 (19.27%)

-SNRI (n=228*)

19 (5.97%)

9 (8.65%)

5 (4.76%)

5 (4.59%)

-NaSSA (n=228*)

31 (9.75%)

9 (8.65%)

8 (7.62%)

14 (12.84%)

-Tricyclic antidepressants

14 (4.40%)

5 (4.81%)

7 (6.67%)

2 (1.83%)

28 (8.81%)

8 (7.69%)

14 (13.33%)

6 (5.50%)

Anxiolytics (N05B) (n= 228*)

11 (3.46%)

3 (2.88%)

4 (3.81%)

4 (3.67%)

Hypnotics and sedatives

24 (7.55%)

7 (6.73%)

10 (9.52%)

7 (6.42%)

140 (44.03%)

41 (39.42)

46 (43.81%)

53 (48.62%)

44 (13.84%)

16 (15.38%)

14 (13.33%)

14 (12.84%)

109 (34.28%)

30 (28.85%)

37 (35.24%)

42 (38.53%)

-Triptanes (N02C) (n= 228*)

19 (5.97)

6 (5.77%)

4(3.81%)

9(8.26%)

-Antiepileptics used as

12 (3.77%)

2 (1.92%)

7 (6.67%)

3 (2.75%)

(n= 228*)

(n= 228*)
Antipsychotics (N05A)
(n= 228*)

(N05C) (n= 228*)
Painkillers/analgesics total
(n= 228*)
-Opioids
(N02A+ R05DA04) (n= 228*)
-Salicylic acids + other
analgesics and antipyretics
(NSAID, paracetamol) (N02B)
(n= 228*)

analgesics (N03A) (n= 228*)
There were no significant group differences among the data above.
Data are n (%), *Data not available for all randomized patients
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Appendix D
Psychosocial resources as predictors of treatment outcome
Medical doctor rating

Date

□□-□□-□□□□

Motivation

0

□

1

□

2

□

3

□

4

□

Upbringing

0

□

1

□

2

□

3

□

4

□

Previous relevant treatment carried
out without measurable effect

0

□

1

□

2

□

3

□

4

□

Chronic pain

0

□

1

□

2

□

3

□

4

□

Chronicity of mental condition

0

□

1

□

2

□

3

□

4

□

Psychologist rating

Date

□□-□□-□□□□

Understanding of the concept of
therapy

0

□

1

□

2

□

3

□

4

□

Receptiveness/acceptability to
psychological treatment

0

□

1

□

2

□

3

□

4

□

Ability to reflect

0

□

1

□

2

□

3

□

4

□

Motivation for active participation

0

□

1

□

2

□

3

□

4

□

Cognitive resources

0

□

1

□

2

□

3

□

4

□

Social worker

Date

□□-□□-□□□□

Social relations

0

□

1

□

2

□

3

□

4

□

Education

0

□

1

□

2

□

3

□

4

□

Dwelling

0

□

1

□

2

□

3

□

4

□

Employment status

0

□

1

□

2

□

3

□

4

□

Integration

0

□

1

□

2

□

3

□

4

□
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Fysioterapeutvurdering

Date

□□-□□-□□□□

Motivation for active participation in
physiotherapy

0

□

1

□

2

□

3

□

4

□

Level of functioning (current)

0

□

1

□

2

□

3

□

4

□

Experience with physiotherapy

0

□

1

□

2

□

3

□

4

□

Fear of pain when physical active

0

□

1

□

2

□

3

□

4

□

Understanding the relationship
between body and mental state

0

□

1

□

2

□

3

□

4

□
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0
The patient clearly
expresses no
interest in
treatment or feels
compelled to seek
treatment e.g. by
public bodies.

1
The patient
expresses great
doubt regarding
treatment efficacy
or concerns about
practical issues
such as transport,
and therefore has
limited motivation
for starting
treatment.

2
The clinician
and/or the patient
doubts whether
treatment has
interest. Perhaps
the patient
expresses
motivation for
trying out
treatment but
doubts that it will
help.

3
The patient
expresses a desire
for change and
hope regarding
treatment with
certain
reservations, e.g.
a bit of scepticism
about some parts
of the treatment.

4
The patient clearly
expresses a desire
for change and
improvement
through
treatment. The
clinician
experiences the
patient as
genuinely
interested and as
sincerely believing
that treatment
will help.

Upbringing

Has throughout
childhood lived
under heavily
disadvantaged
conditions, e.g.
suffering from
war-like
conditions in a
refugee camp,
being orphaned,
hunger, violence
or abuse.

Has throughout
most of childhood
lived under
stressful
conditions but
with some
reassuring factors,
such as having a
primary carer
most of the time.

Raised under
relatively safe
conditions but
with some
deprivation, e.g.
with a strained
single provider,
lack of
care/interest from
parents, poverty
or the like.

Has throughout
most of childhood
lived under safe
conditions but
suffered slight
deprivation for
shorter periods of
time.

Has throughout
childhood lived
under fully safe
conditions with
parents, adequate
care and security
as well as finances
to meet material
needs.

Previous relevant
treatment carried out
without measurable
effect

Has previously
completed a full
interdisciplinary
treatment
programme with
appropriate
dosage of
antidepressants >
6 months +
psychotherapy > 8
sessions.

Has previously
completed a full
mono-disciplinary
treatment
programme, e.g.
appropriate
dosage of
antidepressants >
6 months OR
psychotherapy > 8
sessions.

Treatment has
been partly
attempted e.g.
suboptimal
dosage or few
months of
antidepressants,
and if
psychotherapy
then < 8 sessions.

Has discussed
mental health
issues with GP but
not received
antidepressants
nor
psychotherapy.

Has never
discussed mental
health issues
previously thus
never received
any form of
treatment.

Chronic pain

Has > 2 years
suffered such
severe pain that it
constitutes a
significant
interference with
daily life,
preventing the
patient from
coping with
shopping, cooking,
etc.

Has > 2 years had
constant pain in
many parts of the
body and/or
constant severe
headache, but yet
still cope with
activities of daily
living.

Is moderately
bothered by pain
but the duration
or scope is less
than 0 and 1.

Has only limited
pain problems in a
single area of the
body, such as a
knee or hip, and
no significant
reduction of
functional
capacity.

Has no pain or
only transient pain
not exceeding that
of the general
population i.e. a
few days pr.
months with
headache.

Motivation
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Chronicity of mental
condition

Current
symptoms, with
the same severity
and impact on
functional
capacity, have
lasted > 10 years.

Current
symptoms, with
the same severity
and impact on
functional
capacity, have
lasted 2-10 years.

Current
symptoms, with
the same severity
and impact on
functional
capacity, have
lasted 1-2 years.

Current
symptoms, with
the same severity
and impact on
functional
capacity, have
lasted < 1 year.

Current
symptoms, with
the same severity
and impact on
functional
capacity, have
occurred within
the past 6
months.

Understanding of the
concept of therapy

Expresses
absolutely no
understanding of
the concept of
therapy or cannot
see the benefit of
it.

Expresses limited
understanding of
the concept of
therapy.

Expresses some
understanding of
the concept of
therapy.

Expresses good
understanding of
the concept of
therapy.

Expresses full
understanding of
the concept of
therapy, has
perhaps tried it
previously with
good effect.

Receptiveness/accepta
bility to psychological
treatment

Is by no means
convinced that
psychological
treatment can
help or finds it
culturally
completely
unacceptable to
see a psychologist.

Expresses
substantial
scepticism about
psychological
treatment, and
strongly doubts
the benefit of the
treatment.

Is reasonably
open towards
giving
psychological
treatment a
chance, expresses
perhaps some
scepticism about
results.

Is generally
agreeable towards
starting
psychological
treatment, has
perhaps heard
good things about
it from others.

Has had a desire
to see a
psychologist,
thinks that
psychological
treatment is an
essential part of
the treatment
programme, and
has perhaps had
good experiences
from previous
programmes.

Ability to reflect

Has no selfknowledge and
reflectivity,
completely black
and white
simplistic image of
oneself and the
surroundings.

Has rather limited
self-knowledge
and reflectivity.

Has some selfknowledge but
appears to lack a
fully realistic view
of own situation
and resources,
which, for
example, are seen
in an overly
positive or
negative light.

Has good selfknowledge and
reflectivity with
only few
exceptions, e.g. in
relation to certain
individuals or
situations.

Has excellent selfknowledge and
demonstrates
good abilities to
reflect on own
situation,
resources, and
limitations.

Motivation for active
participation

Appears
completely
passive and
entirely dismissive
towards actively
participating, e.g.
doing homework.

Contributes only
to a lesser extent
actively and
appears mostly
passive and
appellant.

Expresses an
interest in trying
to participate
actively, but the
clinician doubts
the patient’s
actual
motivation/ability
to contribute
actively.

Expresses a wish
to participate
actively, but has
few reservations,
e.g. concerns
about own
abilities to master
the given
assignments.

Clearly expresses
understanding of
the necessity of
active
participation and
willingness to
work actively for
improvement,
both during and
between sessions,
e.g. through
homework.
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Cognitive resources
(memory,
concentration + ability
to stay focused)

Has no ability to
remember or
understand even
basic
information/need
information to be
repeated many
times, and the
patient seems
absent and is
unable to follow
the conversation.

Memory is clearly
impaired,
manages only to
stay focused for a
short while at a
time.

Memory or ability
to concentrate is
undoubtedly
somewhat
reduced, but the
patient manages
to stay focused
and follow the
conversation most
of the time.

Has only minor
difficulty staying
focused, e.g.
towards the end
of the session.

Has no problems
with memory or
concentration,
manages with
ease to follow the
conversation and
asks relevant
questions.

Social relations

Has none or less
than weekly
contact with
others
(friends/family).

Has virtually no
friends, and barely
has sufficient
contact with
immediate family
(spouse, children).

Has sufficient
contact with
immediate family
(spouse, children),
but sees few
people beyond
that.

Has sufficient
contact with both
immediate and
more distant
family, and also
has a few friends.

Has good contact
with family (if
family is in
Denmark), sees
several friends,
and actively seeks
social contexts in
day-to-day life.

Education

Has no or few
years of
education, is
illiterate or
write/read only a
few words.

Has either fully or
partly completed
primary school
education.

Has completed
secondary school
education or
equivalent.

Has completed
higher education
(medium-length)
or equivalent.

Has completed
university
education or
equivalent.

Dwelling

Homeless

Uncertain housing
situation / only
temporary
accommodation.

Has dwelling but
insufficient space
or issues with its
location.

Seemingly
sufficient housing
conditions in
relation to needs,
but the patient is
still unsatisfied,
e.g. with the costs
or size of the
place.

Lives under fully
satisfying
conditions.

Employment status

Is unemployed
with no household
income, gets by
e.g. through loans
from family.

Has an unclear
employment
status, e.g. is
presently under
consideration for
subsidised job or
early retirement
benefit or will
become so in
immediate
continuation of
the treatment
programme.

Is temporarily in
receipt of
benefits, e.g.
integration
benefit, social
security benefits
or sick pay, but
the patient is
temporarily
exempt from e.g.
the job activation
programme while
recieving
psychiatric
treatment.

Has a fairly certain
employment
status, but does
not manage a fulltime job, e.g.
employed parttime, subsidised
job or receives
(early) retirement
benefit.

Has a full-time
job.
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Integration

Lives as if
completely left
out of the
community, does
not speak Danish,
and has no
contact with
anyone outside
own ethnic group.

Feels poorly
integrated and
excluded from the
community.
Hopes to / dreams
of eventually
returning to home
country. Does,
however, manage
necessary contact
with the
surrounding
community.

Has some contact
with the
surrounding
community but
feels in other
ways excluded,
e.g. through
language
problems or
negative
experiences with
discrimination or
the like.

Feels wellintegrated, speaks
Danish well
enough to get by
in everyday life,
and has contact
with people
outside own
ethnic group.

See oneself as a
Dane and speaks
Danish fluently.
Sees Denmark as
home country and
is not keen on
returning to
country of origin.

Motivation for active
participation in
physiotherapy

Appears
completely
passive and
entirely dismissive
towards actively
participating, e.g.
doing homework.

Expresses to be
less able to
participate in
physiotherapy and
appears passive
and appellant

Expresses an
interest in trying
to participate
actively, but the
physiotherapist
doubts the
patient’s actual
ability to
contribute
actively.

Expresses
understanding
for having to
participate
actively but has
few reservations,
e.g. concerns
about own
abilities to do
home exercises

Level of functioning
(current)

Sitting or lying
down all day.
Unable to perform
activities of daily
living

Can perform
activities of daily
living in own
home

Activities of daily
living also
surpasses the
home. Eg.
shopping,
following children
to school

Experience with
physiotherapy

Has own negative
experiences/or
knows someone
who has negative
experiences with
physical activity
and is therefore
doubtful about
physical activity

Has never been
physical active
and has few
reservations

Has never been
physical active,
but has a wish to
try physical
activities

Can perform
activities of daily
living and
walks/bikes or
participates in
other physical
exercise less than
once a week
Has previous
experiences with
physical activities

Clearly expresses
understanding of
the necessity of
active
participation and
willingness to
work actively for
improvement,
both during and
between
physiotherapy
sessions
Can perform
activities of daily
living and is
physical active at
least once a week

Fear of pain when
physical active

Is convinced that
physical activity
will exacerbate
the condition/
pain and
expresses
resistance to
physical activity

Believes that
physical activity is
likely to worsen
the condition/
pain but still
wants to try to
participate in
physical activity

Is uncertain
whether physical
activity can
worsen the
condition/ pain

Does not believe
that physical
activity may
worsen the
condition/ pain
but is uncertain
whether physical
activity can
improve the
condition/ pain

Is current physical
active

Has no
reservations
concerning
physical activity
and believes that
physical activity
can improve the
condition
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Understanding the
relationship between
body and mental state
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Does not believe
there is any
correlation
between his/her
mental well-being
and how the body
feels/ is
experienced. Does
not believe that
working with the
body can change
mental well-being

Believes that
there may be a
correlation
between his/her
mental well-being
and how the body
feels/ is
experienced.
Believes that
working with the
body may change
mental well-being.
Does not fully
believe in it for
oneself

Believes that
there may be a
correlation
between his/her
mental well-being
and how the body
feels/ is
experienced, and
that working with
the body may
change mental
well-being

Believes that
there is a
correlation
between body and
mental well-being
- and that working
with the body can
change mental
well-being

Believes that
there is a
correlation
between body and
mental well-being
and can give
examples of own
experiences
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