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ABSTRACT

Background: High prevalence of sleep disturbance, which is associated with poor mental
health, has been observed among non-treatment seeking refugees. However, no longitudinal
research has investigated the chronicity of untreated sleep disturbance and its impact on
refugees’ mental health.

Objective: This longitudinal study investigated associations between mental health (post-
traumatic stress disorder, anxiety, depression), sleep symptoms (insomnia severity, pre-sleep
arousal), and factors predicting mental health, over a 12-month period.

Method: Syrian refugees (N = 69) from a cross-sectional study (Time 1) participated in the
current 12-month (Time 2) follow-up study. Participants completed a series of question-
naires examining sleep, trauma exposure, post-migration living difficulties, and mental
health at both time points.

Results: When compared to Time 1, participants showed a significant increase in post-
migration stress at Time 2. However, there was an improvement in their mental health and
levels of sleep disturbance. Half of the participants met criteria for moderate (36%) or severe
sleep disturbance (15%) at Time 2. Forty-two per cent of the participants had moderate to
severe sleep disturbance at both Time 1 and Time 2. When predicting mental health at 12-
month follow-up, only pre-sleep arousal at Time 1 uniquely predicted mental health at Time
2. Mediation analysis indicated that change in pre-sleep arousal (from Time 1 to Time 2)
significantly mediated the relationship between change in post-migration stress and change
in mental health symptoms.

Conclusions: This study demonstrated that sleep symptoms have an indirect and long-term
impact on mental health among refugees. Understanding modifiable factors, such as sleep,
mediating the relationship between trauma exposure and PTSD symptoms is important, as
such factors can be targeted in psychological interventions for refugees.

Investigacion Longitudinal de la Relaciéon entre la Exposicion al
Trauma, el Estrés Post-migratorio, las Alteraciones del Suefo, y la
Salud Mental en Refugiados Sirios

Antecedentes: Se ha observado en refugiados que no estan en busqueda de tratamiento
una alta prevalencia de alteraciones del suefo, que se asocia con una salud mental pobre.
Sin embargo, no existen estudios longitudinales que hayan investigado la cronicidad de las
alteraciones del suefio no tratadas y su impacto en la salud mental de los refugiados.
Objetivo: Este estudio longitudinal investigé las asociaciones entre salud mental (trastorno
de estrés postraumatico, ansiedad, depresién), sintomas del suefio (severidad del insomnio,
activacion previa al suefo), y factores predictores de salud mental, a lo largo de un periodo
de 12 meses.

Método: Refugiados sirios (N=69) de un estudio transversal (Momento 1) participé en el
siguiente seguimiento a los 12 meses (Momento 2). Los participantes completaron una serie
de cuestionarios examinando el suefio, la exposicion al trauma, las dificultades vitales luego
de la migracién y la salud mental en ambos momentos de medicion.

Resultados: En comparacion al Momento 1, los participantes mostraron un aumento 2sig-
nificativo del estrés posterior a la migracién en el Momento 2. Sin embargo, hubo una
mejora en su salud mental y los niveles de alteraciéon del suefio. La mitad de los partici-
pantes cumplieron los criterios para alteraciones del suefio moderadas (36%) o severas
(15%) al Momento 2. Cuarenta y dos por ciento de los participantes tuvieron alteraciones del
suefo moderadas a severas en ambos Momentos 1 y 2. Al predecir la salud mental en el
seguimiento a 12 meses, sélo la activacion previa al suefio en el Momento 1 predijo
Unicamente la salud mental al Momento 2. Los andlisis de mediaciéon indicaron que el
cambio en la activacion previa al suefio (desde el Momento 1 al Momento 2) medio
significativamente la relacion entre cambio en el estrés posterior a la migracién y cambio
en los sintomas de salud mental.
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Conclusiones: Este estudio demostré que los sintomas del suefio tienen un impacto
indirecto y en el largo plazo en la salud mental de los refugiados. Es importante el
entendimiento de los factores modificables, tales como el suefio, que mediaron la relacién
entre la exposicion al trauma y los sintomas, dado que tales factores pueden ser abordados
en las intervenciones psicolégicas para refugiados.
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Syrians continue to be the world’s largest forcibly
displaced population, with an estimated 11.7 million
Syrians displaced and in need of humanitarian assis-
tance (United Nations High Commissioner for
Refugees [UNHCR], 2019). Experiences of conflict-
related violence and ongoing concerns about the cur-
rent situation in Syria are compounded by post-
migration living difficulties in host countries, such
as inadequate housing and health services, isolation
and discrimination, loss of status, harsh socioeco-
nomics, and uncertainty about the future (Hassan,
Ventevogel, Jefee-Bahloul, Barkil-Oteo, & Kirmayer,
2016; Kaya, Kilig, Karadag Caman, & Uner, 2019).
These factors impact mental health, with prevalence
rates of posttraumatic stress disorder (PTSD) being
33.5% and 27.2% in a sample of Syrians living in
a refugee camp in Turkey (Alpak et al., 2015) and
in Lebanon (Kazour et al., 2017), respectively. Most
studies investigating the mental health of Syrian refu-
gees, however, have been conducted in Syrian-
bordering countries and are limited to cross-
sectional designs. Little is known about the mental
health of displaced Syrians residing in high-income
countries and whether psychological disorders con-
tinue unabated or resolve over time.

The course of PTSD is complex and affected by sev-
eral factors, such as the nature of precipitating events,
characteristics of the trauma survivor, and nature of the
recovery environment (Weine et al., 1998). The results of
longitudinal studies in refugee mental health vary
immensely. Several studies have found improvements
in mental health over time, including those living in
refugee camps (Mollica et al., 2001) and resettled in
a host country (USA: Weine et al., 1998). In contrast,
several studies have found an increase in PTSD

symptoms among resettled refugees (Lie, 2002; Roth,
Ekblad, & Agren, 2006), while other studies have found
no change in symptoms (Australia: Cooper, Enticott,
Shawyer, & Meadows, 2019; Germany: Kaltenbach,
Schauer, Hermenau, Elbert, & Schalinski, 2018), even
after a 7-year period (Netherlands: Lamkaddem et al.,
2014). These seemingly contradictory results may reflect
differing experiences in the home country or host coun-
try and refugee-specific characteristics. This demon-
strates the need for further research investigating the
relationships between individual and contextual factors
and mental health outcomes over time.

Several theoretical models have been developed to
better understand the factors contributing to refugee
mental health (e.g. Miller & Rasmussen, 2010, 2016;
Nickerson, Bryant, Silove, & Steel, 2011). These models
acknowledge the role of pre- and post-migration stress.
They also provide a comprehensive account of the inte-
grated psychological trauma mechanisms underpinning
the psychological reactions experienced by refugees in the
aftermath of trauma (Miller & Rasmussen, 2010, 2016;
Nickerson et al., 2011). However, these models do not
specifically include or consider the role of sleep distur-
bance. The role of sleep in the psychological adjustment
of refugees is essential to consider given the immense
non-refugee research demonstrating the importance of
sleep disturbance in perpetuating many of the mental
health concerns (PTSD, anxiety, and depression)
observed in refugee groups.

Sleep disturbance plays a crucial role in PTSD.
Subjective sleep disturbance is highly comorbid with
PTSD and is often considered a ‘hallmark’ feature of the
disorder (Ross, Ball, Sullivan, & Caroff, 1989). In this
paper, we define sleep disturbance as difficulty falling
asleep, maintaining sleep, early awakening, or



unrefreshing/nonrestorative sleep in an individual who
has an adequate opportunity for sleep. Prospective stu-
dies have demonstrated that sleep disturbance, both prior
to and following trauma, is an important predictor of the
development of PTSD (Bryant, Creamer, O’Donnell,
Silove, & McFarlane, 2010; Gehrman et al., 2013) and
exacerbates the distress and dysfunction of those with
PTSD (Belleville, Guay, & Marchand, 2009; Giosan et al.,
2015). Indeed, several researchers have proposed that
sleep disturbance may play a role in mediating the effect
of trauma exposure on PTSD. In support of this, two
studies have found sleep disturbance mediated the rela-
tionship between trauma exposure and PTSD symptoms
among veterans (Picchioni et al, 2010) and military
personnel (Steele, Germain, & Campbell, 2017). Sleep
disturbance is also a predictor of PTSD treatment out-
come and clinically addressing sleep disturbance can
improve PTSD symptoms (Nappi, Drummond, & Hall,
2012; Walters et al., 2019). Wright et al. (2011) long-
itudinally examined, among combat veterans, the rela-
tionship between sleep and PTSD symptoms. They found
insomnia at 4 months post-trauma was a significant pre-
dictor of change in PTSD symptoms at 12 months post-
trauma. However, there was no support for PTSD symp-
toms predicting insomnia, suggesting insomnia symp-
toms may be a driver of PTSD (Wright et al., 2011).

Pre-sleep arousal is strongly related to sleep dis-
turbance and PTSD hyperarousal symptoms. Pre-
sleep arousal is the heightened arousal that occurs
during the sleep onset period, and it is comprised of
cognitive arousal (i.e. excessive worry, rumination,
‘racing/overactive mind’) and somatic arousal (i.e.
physiological responses like difficulty breathing, over-
all nervous or bodily tension, and rapid heart rate)
(Nicassio, Mendlowitz, Fussell, & Petras, 1985). Pre-
sleep arousal has been found to mediate the relation-
ship between perceived daily stress and subjective
sleep quality (Morin, Rodrigue, & Ivers, 2003;
Winzeler et al.,, 2014). However, little research has
investigated pre-sleep arousal as a mediating variable
between daily post-migration stress experienced by
refugees and mental health symptoms.

To date, little empirical work has considered the
associations between exposure, post-
migration stress, sleep symptoms, and PTSD in
refugee populations. Thus, there are several impor-
tant gaps in the literature. While there are estab-
lished findings from sleep literature on the
relationship between sleep disturbance and major
mental health conditions commonly reported in
trauma-exposed populations, there are very few
studies that have investigated these relationships
within a refugee population. Specifically, within
the field of psychotraumatology, hyperarousal is
hypothesized to be a pivotal mechanism associating
PTSD with sleep disturbance; (hyper)arousal is
associated  with  sleep  disturbance, = which

trauma
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contributes to the maintenance of PTSD
(Germain, Buysse, & Nofzinger, 2008). In the
sleep field, pre-sleep arousal has been identified as
one of the most significant perpetuating factors of
chronic insomnia (Harvey, 2002), and life stress is
proposed to be associated with pre-sleep arousal,
which in turn is associated with sleep disturbance
(Morin et al., 2003; Winzeler et al., 2014). While
these advances have occurred in parallel, few
empirical investigations have integrated these pro-
posed associations. Therefore, the current study
examined the associations between post-migration
life stress, pre-sleep arousal/sleep disturbance, and
PTSD.

Examining this relationship is of particular
importance given sleep disturbance is common
among refugees and associated with PTSD symp-
toms (Lies, Mellor, Jobson, & Drummond, 2019).
Recently, we conducted a cross-sectional study
investigating a) sleep disturbance amongst newly-
arrived Syrian (n = 75) and Iraqi (n = 11) refugees
living in Melbourne, Australia, b) psychosocial fac-
tors associated with greater sleep disturbance, and
¢) whether the relationship between trauma expo-
sure and PTSD symptoms was mediated by post-
migration stress and sleep symptoms in
a sequential manner. We found that 65% of the
sample had moderate to high levels of sleep dis-
turbance, and pre-sleep arousal was the only factor
predicting sleep disturbance (Lies, Jobson,
Mascaro, Whyman, & Drummond, 2020). We also
found the association between trauma exposure
and PTSD symptoms was mediated by post-
migration stress and sleep symptoms in
a sequential order. When these two mediators
were reversed, the models were no longer signifi-
cant. These findings suggest that sleep symptoms
may play a greater role in the clinical presentation
of post-traumatic stress in refugees than is gener-
ally recognized. However, it is unclear to what
extent these findings are unique to refugees
recently resettled in a host country and how these
findings change over time as refugees settle in the
host country.

This longitudinal study aimed to conduct a follow-
up (12-month) investigation of the associations
between mental health, sleep disturbance, and living
difficulties among the Syrian refugees in our initial
study. Currently, there is no longitudinal study exam-
ining psychosocial stress, sleep, and mental health in
Syrian refugees. A longitudinal follow-up study is
warranted. This is because while there appears to be
a high prevalence of mental health problems in the
initial resettlement period among Syrian refugees (El
Arnaout et al., 2019), over the longer-term prevalence
of mental health symptoms is determined by the
degree of trauma exposure and post-migration stress
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(Bogic, Njoku, & Priebe, 2015; von Haumeder,
Ghafoori, & Retailleau, 2019). This study specifically
aimed to (1) investigate the levels of post-migration
stress, mental health (PTSD, anxiety, depression), and
sleep symptoms in Syrian refugees at 12-month fol-
low-up; (2) investigate which Time 1 variables pre-
dicted mental health symptoms at 12-month follow-
up (Time 2); and (3) conduct exploratory analyses
examining whether our cross-sectional findings (i.e.
serial mediation model) were still evident when
examined at 12 months.

1. Method
1.1. Participants and procedure

Syrian participants from our baseline study were invited
to participate in the current study. The sample consisted
of 69 (45% female) non-treatment seeking Syrian refu-
gees living in Melbourne, Australia (92% retention from
baseline study). Attrition analyses based on demo-
graphic profile and variable measures indicated no sig-
nificant differences between those who remained in the
study and those who did not (n = 7). Mean age of
participants was 45.6 years old (SD = 15.9) and the
average period of settlement in Australia was
29.7 months (SD = 6.4 months, range 18-53 months).
The majority of participants were married (66.7%;
24.6% single; 8.7% widowed) and had completed at
least secondary education (25% completed primary
school; 47.50% completed secondary education; 27.5%
completed tertiary education). Participants were repre-
sentative of the larger report presented at the Public
Seminar on Responses to Syrian-Conflict Refugee
Settlement in Australia, Canada, Finland, Germany,
New Zealand, Sweden, and the UK (Collins, Reid,
Groutsis, Watson, & Ozkul, 2018) in terms of gender,
age, marital status, and education distribution. Table 1
demonstrates there were no significant differences in
the proportion of health concerns, medication intake,
and counselling uptake between Times 1 and 2, but

Table 1. Demographic profiles between two time points.

there was a significant increase in those in employment
at Time 2.

To determine our target sample size, we examined the
effect sizes observed in similar refugee (Steel, Silove, Bird,
McGorry, & Mohan, 1999) and sleep studies (Steele et al.,
2017), and adopted a conservative medium effect size
(f =.15). With an alpha of .05 and power of 80%, the
required sample to address Aims 1 and 2, for a linear
multiple regression with two predictors, was 68 partici-
pants. Additionally, when we consulted guidelines for
determining sample size for mediation of longitudinal
data (Pan, Liu, Miao, & Yuan, 2018), we found that
a similar number of participants were required. In
order to address Aim 3 (3 predictors), we found that
a total sample size of 77 was needed. Thus, the current
sample appeared underpowered for Aim 3. Nevertheless,
we decided to retain Aim 3, as we wanted to test the
stability of model presented in our earlier cross-sectional
study by conducting the serial mediation analyses with
Time 2 data.

1.2. Measures

All measures used in the current study were identical
to that used in the baseline study. A standard double-
blind translation and back-translation procedure, in
accordance with gold-standard translation practices
(Bontempo, 1993), was used to develop Arabic ver-
sions of the questionnaires, unless adapted Arabic
versions of questionnaires already existed.

1.2.1. Sleep diary

Based on the consensus sleep diary (Carney et al.,
2012), our diary included subjective measures of bed-
time, sleep latency, number, and duration of awaken-
ings, wake time, time in bed after final awakening,
and daytime naps; and calculated variables of total
sleep time (TST) and sleep efficiency (SE). SE was
calculated as the ratio of total time asleep to time in
bed; >85% is generally considered ‘normal” SE (Reed
& Sacco, 2016).

Time 1 Time 2 Cramer’s V
Demographic n (%) n (%) Chi-square df Sig. Effect size
Employment 21.2 1 <.001 .28
Employed 4 (5.8) 18 (26.1)
Unemployed 65 (94.2) 51 (73.9)
Counselling 1.02 1 31
Yes 10 (14.5) 8 (11.6)
No 59 (85.5) 61 (88.4)
Health concerns 1.6 3 66
0 46 (66.7) 48 (69.6)
1 8 (11.6) 7 (10.1)
2 9 (13.0) 9 (13.0)
3 6 (8.7) 5(7.2)
Medication .98 1 32
Yes 9 (13.0) 10 (14.5)
No 60 (87.0) 59 (85.5)

Cohen’s (1988) effect size r. 10 = small; 30 = medium; 50 = large; and 70 = very large.



1.2.2. Insomnia severity index (ISl)

ISI consists of 7-item scales used to assess the nature,
severity, and impact of insomnia over a 1-week time
interval (Morin, 1993). Total possible scores range
from 0 to 28; a higher score indicating greater insom-
nia severity. A cut-off point of ISI>10 is commonly
used in community samples (Morin, Belleville,
Bélanger, & Ivers, 2011). The ISI evidenced good
internal consistency (« = .87) in the current study.

1.2.3. Pre-sleep arousal scale (PSAS)

PSAS is a 16-item self-report measuring cognitive
and somatic arousal occurring during the pre-sleep
period that can interfere with a person’s ability to
initiate or maintain sleep (Nicassio et al., 1985).
Items are rated on a 5-point scales; higher scores
indicate increased arousal before falling asleep
(Nicassio et al., 1985). Suggested cut-oft scores for
cognitive arousal are 220 and somatic arousal is 214
(Puzino, Amatrudo, Sullivan, Vgontzas, &
Fernandez-Mendoza, 2019). In this study, the scale
demonstrated strong internal consistency (a = .92).

1.2.4. Harvard trauma questionnaire (HTQ)

HTQ was developed specifically for trauma-affected
refugees. This study used the trauma event section of
the Iraqi (Arabic) version of the HTQ (Shoeb,
Weinstein, & Mollica, 2007). Individuals responded
‘yes’ or ‘no’ to 40-items, indicating whether they had
experienced the events directly. Total trauma expo-
sure scores were calculated by a count of ‘yes’
responses. The measure evidenced good internal con-
sistency (« = .86) in this study.

1.2.5. Post-migration living difficulties
questionnaire (PMLD)

PMLD is a 23-item checklist assessing levels of stress
due to post-migration stressors (Silove, Sinnerbrink,
Field, Manicavasagar, & Steel, 1997). The PMLD con-
sists of three domains: protection concerns, access to
health and welfare, and stress related to resettlement.
Participants rated the extent to which they considered
each post-migration challenge to be a problem; only
items rated ‘moderately serious problem’ and ‘very
serious problem’ were considered positive. PMLD
scores were calculated by summing living difficulties
considered a problem. In this study, the PMLD
showed excellent internal consistency (a = .95).

1.2.6. Short posttraumatic stress disorder
inventory (PTSD-8)

PTSD-8 is an 8-item screening questionnaire for
PTSD (Hansen et al., 2010). It covers the three symp-
tom clusters of the DSM-IV PTSD (four intrusion
items, two avoidance items, two hypervigilance
items), but excludes the diagnostically non-specific
items  (e.g.  sleeping  difficulty, difficulty
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concentrating). The PTSD-8 has been used in several
large-scale refugee studies (Bryant et al., 2018;
Nickerson et al., 2019). Items are scored on 4-point
Likert scales and are summed to provide a symptom
severity score. A cut-off point of 18 is indicative of
probable PTSD (Hansen et al., 2010). In this study,
the scale demonstrated sound internal consis-
tency (a0 = .91).

1.3. Hopkins symptoms checklist (HSCL-25)

HSCL-25 is a 25-item checklist measuring anxiety/
depression symptoms over the previous month and is
widely used in refugee research (Mollica, Wyshak, de
Marneffe, Khuon, & Lavelle, 1987). Items are scored
on 4-point Likert scales and a cut-off of 21.75 for
‘clinically significant distress’ is recommended
(Nettelbladt, Hansson, Stefansson, Borgquist, &
Nordstrom, 1993). In this study, the scale demon-
strated strong internal consistency (a = .95).

1.4. Procedure

Ethical approval was obtained from the Monash
University Human Research Ethics Committee
(MUHREC 11901). All participants provided informed
consent in Arabic. Participants attended two appoint-
ments one-week apart. In Session 1, participants were
instructed on how to complete the sleep diary at home
for seven-nights. In Session 2, the sleep diary was col-
lected and participants completed the questionnaires.

1.5. Data analysis plan

Data analyses were performed using SPSS version 21.
There were no missing data. The sample included 14
sets of married couples. To determine if the inclusion
of both members of the couple influenced the findings,
we created a dummy variable (couple versus indivi-
dual). When we included this variable as a covariate
in the analyses, in each instance this variable was non-
significant and did not alter the outcome of any ana-
lyses reported below. We categorised each individual
according to their level of sleep disturbance using
ISI>10 and/or SE<85. Individuals not exceeding cut-
offs on either measure were considered as ‘normal’
sleepers, ‘moderate’ levels of sleep disturbance were
defined as an ISI>10 or SE<85 and ‘severe’ levels of
sleep disturbance as ISI>10 and SE<85. We chose to
use both ISI and diary SE to classify levels of sleep
disturbance, because we did not conduct a formal diag-
nostic interview and given this was a community sam-
ple not selected for any specific sleep features,
utilization of two measures provided a more conserva-
tive estimate than use of a single measure.

To examine Aim 1, descriptive statistics, the per-
centage of participants meeting clinical cut-offs, and
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sleep disturbance categories were tabulated. We used
ANOVA and t-tests to test differences between Time
1 (T1) and Time 2 (T2). We addressed Aim 2 in two
ways. First, we performed a series of multiple regres-
sion analyses (method: enter) to explore which T1
variables (i.e. post-migration stress, mental health,
insomnia severity, pre-sleep arousal) predicted each
of the Time 2 mental health outcomes (i.e. T2 PTSD,
anxiety, and depression). Second, we used simple
mediation analysis PROCESS macro in SPSS (5000
bootstrapped resamples) to explore whether the rela-
tionship between changes in post-migration stress
(i.e. T2 post-migration stress — T1 post-migration
stress) and changes in PTSD symptoms (i.e. T2
PTSD symptoms - T1 PTSD symptoms) was
mediated by changes in sleep symptoms, controlling
for trauma exposure. To test Aim 3, we used serial
multiple mediation analysis PROCESS macro in SPSS
(Hayes, 2012), with 5000 bootstrapped resamples. We
applied 95% confidence intervals to construct the
indirect path and bias-corrected confidence intervals
that did not contain zero were considered significant.
Effect sizes were reported using standardized indirect
effect size and interpreted as small (.01), medium
(.09), and large (.25) (Preacher & Kelley, 2011).

2. Results

2.1. Aim 1: levels of post-migration stress,
mental health and sleep disturbance

As shown in Table 2, participants showed significant
reductions in symptoms of PTSD, anxiety/depression
and insomnia, and a significant increase in post-

Table 2. Descriptive t-test to compare T1 - T2 study variables.

migration stress at T2, when compared to T1. No
significant change was found in pre-sleep arousal.
At T2, 42% (n = 29) of participants met clinical cut-
off for PTSD and 34.8% (n = 24) met cut-off for
anxiety/depression, compared to 62.3% (n 43;
PTSD) and 55.1% (n = 38; anxiety/depression) of
the sample at T1.

At T2, 493% of the participants were normal
sleepers, 36.2% had moderate sleep disturbance, and
14.5% had severe sleep disturbance. Table 3 illustrates
the movement of sleep categories between T1 and T2.
Many of the normal sleepers at T1 remained normal
sleepers at T2. A considerable number of participants
showed improvement in their sleep at T2. However,
a substantial number of participants who had mod-
erate and severe sleep disturbance at T1 continued to
have disturbed sleep, and an additional 10% (n = 7)
experienced worsening sleep at T2. We found that
42% (n = 29) of Syrian refugees suffered from chronic
sleep difficulties (i.e. had moderate to severe sleep
disturbance both at T1 and T2).

2.2. Aim 2: predicting mental health symptoms
at 12-month follow-up

As shown in Table 4, when predicting PTSD symp-
toms at 12-month follow-up, the full model was sig-
nificant. However, only T1 pre-sleep arousal was
a significant predictor of PTSD symptoms at T2.
The same pattern emerged when predicting anxiety/
depression symptoms; only T1 pre-sleep arousal
uniquely predicted anxiety/depression symptoms at
follow-up.

T Above T2 Above Effect size
Mean SD Clinical cut-off Mean SD Clinical cut-off Sign. Cohen’s d
Migration stress 7.97 1.70 10.51 425 .00 .78
PTSD 21.96 9.30 43 (62.3%) 16.78 6.02 29 (42.0%) .00 —.66
Anxiety & depression 1.82 0.55 38 (55.1%) 1.68 0.57 24 (34.8%) .04 =25
Insomnia severity 10.86 5.70 37 (53.6%) 8.84 6.03 28 (40.6%) .01 -34
Pre-sleep arousal 29.20 10.29 30.57 12.35 .28 12
Cognitive 16.78 7.01 22 (32.9%) 17.80 8.35 26 (37.7%) .28 13
Somatic 12.42 4.34 24 (34.8%) 12.77 5.30 25 (36.2%) .52 .07
Table 4. Multiple regression analyses predicting time 2 mental health symptoms.
Outcome variable Independent variable B SE B t-value p F p R2
T2 PTSD 3.47 .01 22
Trauma exposure .16 19 14 .82 42
T1 PTSD -.10 .16 -.16 -.61 54
T1 Migration Stress 1.28 .76 .36 1.68 .10
T1 Insomnia severity =31 22 -.29 -1.41 .16
T1 Pre-sleep arousal .29 13 A49% 2.27 .03
T2 Anxiety/depression 7.52 .01 37
Trauma exposure .05 35 .02 14 .89
T1 Anxiety/ .04 21 .04 21 .83
depression
T1 Migration Stress 197 1.67 23 1.18 24
T1 Insomnia severity -43 48 =17 —.88 .38
T1 Pre-sleep arousal .80 32 Y Akt 2.51 .01

* p value <.05, ** p value <.001



Table 3. Trend of sleep categories between two time points.
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Time 2 Total
Normal Sleepers Moderate Sleep Disturbance Severe Sleep Disturbance Total
Time 1 Normal Sleepers 20 6 0 26
(37.7%)
Moderate Sleep Disturbance 8 12 1 21
(30.4%)
Severe Sleep Disturbance 6 7 9 22
(31.9%)
Total 34 25 10 69
(49.3%) (36.2%) (14.5%) (100%)

In terms of our second approach to addressing
Aim 2, we first established that changes in post-
migration stress were significantly related to changes
in PTSD symptoms, B = .71, SE = .10, R® = .45, F(2,
66) = 27.50, p < .001. When examining changes in
pre-sleep arousal as a mediator of the relationship
between change in post-migration stress and change
in PTSD symptoms (Figure 1) the indirect effect
(path ab) was significant, B = .25, SE = .07, 95% CI
[.14, .42], R® = .55, F(3, 65) = 26.32, p < .001. Change
in post-migration stress remained a significant pre-
dictor of change in PTSD symptoms, B = .46,
SE = .11, p < .001. When examining changes in
insomnia as the mediator, the indirect effect was non-
significant (path ab: B = .12, SE = .08, 95% CI
[-.02, .32]).

Change in post-migration stress was also signifi-
cantly related to change in anxiety/depression symp-
toms, B = .71, SE = .10, R? = .29, F(2, 66) = 13.44,
p < .001. When examining change in pre-sleep arou-
sal as the mediator (Figure 2), the indirect effect was
significant, B = .44, SE = .11, 95% CI [.25, .67],
R? = .57, F(3, 65) = 29.01, p < .001. When examining
insomnia symptoms as the mediator, the indirect
effect was significant, B = .27, SE = .11, 95% CI
[.09, .51], R? = .38, F(3, 65) = 11.12, p < .001. The

ab
B=25[.14, 42]

APre-sleep
Arousal

A Post-migration
Stress

APTSD

g
A6**

Figure 1. The effect of change in post-migration stress on
change in PTSD through change in pre-sleep arousal.

ab
B=.441[.25,.67] | APre-Sleep
Arousal

A Post-migration

A A
Stress x/Dep

=
.12(ns)
Figure 2. The effect of change in post-migration stress on

change in anxiety/depression through change in pre-sleep
arousal.

direct effect of changes in post-migration stress on
changes in anxiety/depression remained significant,
B = .29, SE = .14, p < .05.

2.3. Aim 3: exploratory serial mediation models

2.3.1. Serial mediation model for PTSD

The total effect (path c) of trauma exposure on PTSD
symptoms was significant (B = .38, SE =.13, p <.05) and
the model accounted for 12% variance. As shown in
Figure 3, post-migration stress and pre-sleep arousal
were significant sequential mediators of the relationship
between trauma exposure and PTSD symptoms (path
a,db,, B = .11, SE = .04, 95% CI [.04, .22]), with 64% of
the effect coming indirectly through the two mediators.
Furthermore, the direct effect (path ¢’) of trauma expo-
sure was no longer a significant predictor of PTSD.
When substituting insomnia symptoms as the sleep
mediator, the sequential mediation path was again
a significant predictor of PTSD symptoms (path a;db,.
B = .07, SE = .04, 95% CI [.01, .17]), with 59% of the
effect coming indirectly through the two mediators, and
the direct effect (path ¢’) was no longer significant.

aldb2
T2 Post-migration B=11[.04, 22] T2 Pre-Sleep
Stress Arousal

Trauma
Exposure

T2 PTSD

o
02(ns)

Figure 3. Post-migration stress and pre-sleep arousal mediat-
ing the relationship between trauma exposure and PTSD.

aldb2
T2 Post-migration B=52[24, 91] T2 Pre-sleep
Stress Arousal

Trauma T2
Exposure ] Anx/Dep

5
.33(ns)

Figure 4. Post-migration stress and pre-sleep arousal mediat-
ing the relationship between trauma exposure and anxiety/
depression.
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2.3.2. Serial mediation model for anxiety/
depression

The total effect (path c) of trauma exposure on anxi-
ety/depression was significant (B = 1.02, SE = .30,
p =.001) and the model accounted for 15% variance.
As shown in Figure 4, current post-migration stress
and current pre-sleep arousal sequentially mediated
the relationship between trauma exposure and anxi-
ety/depression (path a;db,. B = .52, SE = .17, 95% CI
[.24, .91]), with 71% of the effect coming indirectly
through the two mediators. The direct effect (path c’)
of trauma exposure was no longer a significant pre-
dictor of T2 anxiety/depression. A comparable find-
ing was observed when insomnia symptoms were
included as the sleep mediator; the sequential media-
tion path significantly predicted T2 anxiety/depres-
sion symptoms (path a;db,. B = .38, SE = .17, 95% CI
[.13, .81]), with 54% of the effect coming indirectly
through the two mediators and the direct effect (path
¢’) was no longer significant.

3. Discussion

This study longitudinally examined mental health,
sleep disturbance, and living difficulties in Syrian
refugees. When compared to symptomatology at
Time 1, we found significant reductions in symptoms
of PTSD, anxiety/depression, and insomnia at Time 2
(i.e. 12 months later). However, we found an increase
in post-migration stress and no significant change in
pre-sleep arousal. Second, we found that changes in
pre-sleep arousal significantly mediated the relation-
ships between change in post-migration stress and
change in mental health symptoms. Changes in
insomnia significantly mediated the relationships
between change in post-migration stress and change
in anxiety/depression symptoms. Third, only pre-
sleep arousal at Time 1 was a unique significant
predictor of PTSD, anxiety/depression symptoms at
Time 2. Finally, current post-migration stress and
sleep symptoms (insomnia, pre-sleep arousal)
mediated the relationship between trauma exposure
and current mental health (PTSD, anxiety/depres-
sion) symptoms, replicating findings from the base-
line study (Lies et al., 2020).

Our finding of significant reductions in mental
health symptomatology aligns with previous research.
For instance, Weine et al. (1998) also found
a reduction in PTSD symptoms at 12-month follow-
up in Bosnian refugees who had resettled in the USA.
Cooper et al. (2019) found, in a longitudinal cohort
study with newly arrived humanitarian refugees to
Australia, clinically insignificant decrease in the pre-
valence of PTSD over 3 years. However, our finding
was not consistent with the findings of Kaltenbach
et al. (2018) who found no change in symptomatology

of refugees resettling in Germany over the course of
1 year or with longitudinal studies that have found
a worsening of mental health symptoms over time
(Lie, 2002; Roth et al., 2006). Thus, there is a need
for further research examining the specific factors
contributing to differing trajectories.

Accumulating research demonstrates that mental
health and psychosocial problems are significantly
associated with levels of sleep disturbance in refugees
(Lies et al., 2020; 2019). The current study found,
however, that over time sleep disturbance may
reduce. Specifically, while only about one-third of
the sample was considered normal sleepers at base-
line, almost half of the sample was normal sleepers 12
months later. However, it is also worth highlighting
that half of our participants still continued to report
moderate to severe sleep disturbance at the 1 year
follow-up, and 42% of our sample suffered from
chronic sleep difficulties (i.e. moderate to severe
sleep disturbance) across the 12-month period.

The sleep literature has demonstrated that various
psychological factors, such as daily stress and pre-sleep
arousal, play a fundamental role in the development and
maintenance of insomnia (e.g. Winzeler et al., 2014).
Trauma research highlights the well-established rela-
tionship between sleep disturbance and PTSD (e.g.
Germain, McKeon, & Campbell, 2017). Despite
improved understanding of the factors, little research
has examined the impact of sleep disturbance on mental
health in refugees. This current study aimed to examine
theoretical models that account for the relationships
between trauma exposure, post-migration stress, sleep
symptoms, and mental health problems. These current
longitudinal findings support our baseline findings (Lies
et al., 2020); post-migration stress and sleep symptoms
(insomnia, pre-sleep arousal) sequentially mediated the
relationship between trauma exposure and mental
health (PTSD, anxiety/depression symptoms).

In examining whether trauma exposure and base-
line mental health, post-migration stress, insomnia,
and pre-sleep arousal predicted mental health symp-
toms at 12-month follow-up, we found that while the
overall model was significant, only baseline pre-sleep
arousal emerged as a unique significant predictor.
This indicates that pre-sleep arousal may be an
important factor related to PTSD, anxiety/depression
symptoms in this population. Additionally, we found
the relations between changes in post-migration
stress and changes in PTSD, anxiety/depression
symptoms were mediated by changes in sleep symp-
toms, after controlling for trauma exposure. These
mediation models highlight that sleep symptoms
may play a significant role in the clinical presentation
of chronic PTSD, anxiety, and depression symptoms
in refugee populations.

Establishing sleep symptoms as a mediator of mental
health has both theoretical and clinical significance. The



conceptual models tested in the current study advance
existing models as we have incorporated, in a more
comprehensive manner, the associations among trauma
exposure, post-migration stress, sleep symptoms, and
mental health. Our findings provide additional support
for the theory that highlights the importance of sleep in
PTSD (Germain et al., 2017) and anxiety/depression (Li,
Wu, Gan, Qu, & Lu, 2016; Oh, Kim, Na, Cho, & Chu,
2019). The research focused on sleep disturbances and
psychological adjustment has previously been over-
looked in refugee studies. Concurrently, there remain
significant gaps in understanding the role of cognitive
and somatic pre-sleep arousal in refugee psychological
adjustment. Our findings demonstrate that further inves-
tigations into the specific relationship between cognitive/
somatic pre-sleep arousal and trauma-related symptoms
are warranted in refugee samples.

Clinically, the findings first highlight that given
pre-sleep arousal emerged as a distinct predictor and
mediator of mental health, the PSAS questionnaire
may have potential clinical utility in terms of screen-
ing and treatment evaluation in refugee populations.
Second, our findings call for further investigation
for the effectiveness of sleep-focused interventions
in improving psychological outcomes among refu-
gees. Mindfulness-based training has shown poten-
tial in reducing pre-sleep arousal and improving
sleep quality (Hassirim, Lim, Lo, & Lim, 2019) and
Cognitive Behavioural Therapy for Insomnia is
effective in targeting sleep disturbance commonly
seen in PTSD (Walters et al., 2019).

Third, there is often stigma concerning psychological
problems amongst refugees (Summerfield, 2005;
Valibhoy, Kaplan, & Szwarc, 2017). Amongst refugees,
mental health concerns are often raised in primary care
settings in the context of dealing with physical problems,
such as headaches, fatigue, difficulty sleeping, and diffi-
culty breathing (Summerfield, 1999, 2005). Therefore,
targeting sleep, as part of the larger mental health inter-
vention, may lessen the focus on psychological mental
health and pathologizing responses to events that often
have a social and political origin. Focusing on a culturally
relevant physiological symptom, such as sleep, may
increase treatment-seeking behaviour and treatment
adherence among refugees. However, these hypotheses
need further investigation.

There are several limitations worth noting. While the
measures employed in this study have been validated for
use with refugees from multiple cultures, they have not
been specifically adapted for the Syrian community.
Another potential limitation is the mental health mea-
sures were not diagnostic. Second, while we were able to
replicate the serial mediation model again at 12 months,
it was conducted using the same sample of participants.
Thus, future replication research is still needed. Finally, it
is difficult to ascertain a priori sample size estimates in
longitudinal research, particularly as this area of research
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is novel. Thus, there was limited previous research avail-
able to guide sample size estimates. Consequently, our
analyses may have been underpowered. Therefore, future
research assessing our hypotheses needs to be conducted
in a larger sample size in order to provide greater con-
fidence and generalizability of our findings. Despite these
limitations, the current study highlights the extent of
chronic sleep disturbance among Syrian refugees reset-
tling in a high-income country and establishes that such
sleep symptoms are mediators of longer-term mental
health in this population. Moreover, this study has
bridged the divide between trauma-focused and sleep-
focused frameworks in the study of refugee mental
health.
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