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Abstract: Objective: To explore the potential impact of exercise and sport training on symptoms
of post-traumatic stress disorder (PTSD), depression, anxiety, quality of life, pain, and fitness in
male refugees living in a Greek refugee camp. Methods: This investigation was designed as a
one group pre-test/post-test study. A total of 45 refugees (Mage = 25.6) participated in the data
assessment. All participants were invited to engage in an 8-week exercise and sport intervention.
Data were analysed with hierarchical regression analyses. Results: Baseline scores significantly
predicted post-intervention scores across all study variables. Regression analyses showed that
a higher participation rate predicted fewer anxiety symptoms, better health-related quality of
life, higher self-perceived fitness, higher handgrip strength, and better cardiovascular fitness at
post-intervention. A non-significant trend was also found for PTSD and depressive symptoms,
showing that a higher participation rate was associated with fewer complaints at post-intervention.
Conclusions: Among male refugees living in precarious conditions in a Greek refugee camp, frequency
of participation in an 8-week exercise and sport training program seemed to have the potential to
positively impact refugees’ health. Due to the pre-experimental study design, our results must be
interpreted with caution.
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1. Introduction

Since 2015, for the first time worldwide, more people are fleeing their home regions due to
violence, hunger, and misery than after the end of the Second World War. More than 65 million people
have been displaced from their homes [1]. As a result of political and social conflicts, as well as climate
change, these figures are likely to increase.

Many refugees are subject to severe mental and physical strain (war, violence, political and religious
persecution, poverty, imprisonment, torture) and often experience a traumatic flight (hard living
conditions, economic hardship, discrimination, social exclusion, exploitation) [2]. According to
Madsen et al. [3], almost half of all asylum seekers in Denmark were tortured and more than two thirds
met the ICD-10 (International Classification of Diseases, 10th edition) criteria for post-traumatic stress
disorder (PTSD). Upon arrival in the destination country, the “escape” is far from complete. Many of
those affected spend several months or years in a refugee camp. Due to an uncertain residence status,
the victims are plagued by future and existential fears. In addition, there is a high acculturative pressure
on the refugees. The loss of homes, worries, or longing for family members and friends left behind are
further post-migratory stressors. Unsurprisingly, in this context, refugees have a higher prevalence
rate for psychopathological disorders such as PTSD, depression, or anxiety disorders [4]. These mental
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impairments are often accompanied by somatoform discomfort and pain [5]. Despite these findings,
in the field of psychiatry, little attention has yet been paid to the treatment of refugees who suffer from
PTSD symptoms [6].

Exercise and sport are thought to show promise in the treatment of PTSD symptoms, depression,
and anxiety disorders. Exercise and sport activities are expected to promote individual resources,
strengthen physical health, prevent conflict, promote integration, and improve individual wellbeing [7].
As highlighted by Korsik et al. [7], the United Nations High Commissioner for Refugees (UNHCR)
recognizes the potential of exercise and sport and uses it in refugee camps partly as a peace-building
measure. By contrast, contributing to the reduction of PTSD symptoms by means of exercise and sport
is a relatively new goal, which is pursued (if at all) primarily by non-governmental organizations
(NGOs). However, an empirical basis for assessing the effectiveness of exercise and sport-related
measures has so far been largely absent.

In 2010, Lawrence et al. [8] published the results of their Cochrane review, in which they
intended to summarize the state of research (up to 2008) on the effectiveness of sports and games
in alleviating and/or diminishing the symptoms of PTSD in comparison to usual care or other
interventions. Nevertheless, although the authors identified five potential papers, none of them met the
inclusion criteria (participants with diagnosed PTSD, randomized controlled trials with one or more
well-specified sports or games). Five years later, evidence of the potential benefits of exercise and sport
interventions among traumatized individuals was provided in a meta-analysis by Rosenbaum et al. [9].
The findings of four randomized control trials (n = 200 participants) showed that such interventions
are significantly more effective than control conditions for the reduction of PTSD and depressive
symptoms. On the basis of these reviews, we can conclude that more controlled trials are needed to
better and more reliably document the impact of exercise and sport interventions among individuals
suffering from post-traumatic stress symptoms, and to optimize the use of such programs in specific
target populations.

There are several reasons for further investigating the effect of exercise and sport interventions
among refugees. First, international refugees have a significantly increased risk of suffering from
psychiatric disorders such as PTSD, major depression, anxiety disorders, and insomnia compared to
the general population, due to exposure to multiple stress factors [10,11].

Second, low levels of physical activity have been reported in several immigrant and refugee
populations [12,13]. It is believed that the increased level of physical inactivity is due to apathy or
resignation from previous traumatic experiences, prolonged asylum processes, feelings of hope- and
helplessness, and the fear of deportation [14]. Liedl et al. [15] also point out that life conditions perceived
as insecure and uncontrollable can lead to somatoform disorders such as painful muscle tensions,
which present a barrier to regular physical activity for those affected. As a result, certain public health
measures in host countries aim to understand the barriers to exercise and sport of refugees [16] and to
increase their physical activity levels [17].

Third, patients with diagnosed PTSD have been shown to have an increased risk of cardiovascular
and metabolic diseases and osteoporosis [18]. According to the Mutual Maintenance Theory by Sharp
and Harvey [5], chronic pain and PTSD symptoms both contribute to the maintenance of these
diseases. This double burden of mental stress and co-morbid physical illnesses may explain why
psychiatric populations have a significantly lower life expectancy compared to “healthy” controls [19].
However, this life expectancy gap may also be due to increased substance abuse, especially among
male refugees [20], which is particularly evident in refugee camps.

Abu-Saleh and Hughes [21], in a recent article on the mental health status of Syrian refugees,
emphasized the need for greater efforts to improve the mental health of refugee populations. In doing
so, they suggest that the measures should go beyond clinical therapy offerings, paying particular
attention to non-clinical interventions that can promote health and individual resources. This is in
line with a report by Médecins Sans Frontières [22], identifying a lack of early interventions as a key
issue. Further, the findings of Brucks [23] indicate that asylum seekers manifest untreated mental
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disorders that are difficult to address the longer they go untreated; hence, organised approaches in
the earliest stages of asylum-seeking are urgently required. As mentioned previously, very limited
evidence is available regarding the effects of exercise and sport as part of the treatment of refugees
suffering from high levels of PTSD symptoms. Not surprisingly, therefore, no national or international
guidelines exist with regard to this topic [24]. Nevertheless, the few existing studies involving refugee
populations suggest that exercise, sport, and physical activity interventions may have positive effects
on various outcomes. For instance, Liedl et al. [15] found that a 12-week biofeedback-based cognitive
behavioural therapy (CBT-BF) combined with physical activity (mixed activities, including endurance,
strength, and flexibility training) produced better results compared to CBT-BF alone or a waiting-list
control condition. In other words, participants of the CBT-BF with physical activity group showed an
increased capacity to cope with pain after the intervention. Furthermore, high acceptability, compliance,
and satisfaction was found for basic body awareness therapy (BBAT) among refugees living in Denmark
who were suffering from trauma-related mental health problems [25]. Importantly, the refugees found
BBAT helpful to relieve pain and tension, bring peace of mind and body, and make it easier to sleep [3].
Xin et al. [2] showed that a 12-week regular physical activity program had positive effects on the mental
health of Bosnian refugees living in the USA. However, the control condition (general information
about strategies useful for improving mental health) also made a positive contribution to the overall
mental health of the refugees, so that the differences between the intervention and control group were
not statistically significant at the post-test measurement.

In summary, while several studies have been carried out in countries of asylum, little research
has been implemented with refugees (suffering from PTSD symptoms) in a camp setting to find out
whether increased engagement in exercise and sport activities has positive effects on their mental
health. Because these are very different contexts, a new focus on refugees living in a camp setting seems
justified. Moreover, the existing studies in the countries of asylum have focused on body awareness
therapy (including mainly light-intensity physical activities) as an add-on to standard care, whereas
research on exercise and sport programs is missing.

The present study is the first investigation of whether an 8-week exercise and sport program
among male refugees living in a Greek refugee camp has a positive impact on participants’ PTSD
symptoms (primary outcome) and further health parameters such as depressive symptoms, anxiety
symptoms, sleep complaints, pain, quality of life, as well as self-perceived and objectively assessed
fitness. On the basis of previous research with healthy samples and populations suffering from PTSD
symptoms, our expectation was that both the primary outcome (symptoms of post-traumatic stress [9])
and the secondary outcomes (mental health and fitness [26,27]) would improve among participants
who regularly participate in exercise and sport activities. This is a novel line of study, as it (a) adds
to the current literature about physical activity and mental health among refugees, (b) uses exercise
and sport training as a first-line treatment (not as an add-on to usual care), (c) places a focus on
(moderate-intensity) exercise activities, and (d) is implemented in a refugee camp before the refugees
are relocated to a European host country.

2. Materials and Methods

2.1. Study Design

The present study is designed as a one-group, 8-week controlled intervention study including a
pre-test/post-test design. The intervention took place between August and October 2017, in the Sinatex
refugee camp, located in the north of Greece (Thessaloniki region), far away from neighbouring villages,
in a former industrial area (for more details regarding the location of the refugee camp, see the footnote
at the end of the manuscript). Due to the fact that the study was carried out without external funding,
we were unable to intervene across a longer period of time. Moreover, our limited resources meant
that it was impossible to include a waiting-list control group that would have received the intervention
at a later stage. We therefore decided not to apply an randomized controlled trial (RCT) design, as we
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felt that it would be problematic, from an ethical point of view, to deny participants with severe mental
health issues access to a potentially beneficial intervention. Instead, all interested participants had the
opportunity to participate in the program. Participation was systematically assessed and considered
as a potential predictor/moderator.

All procedures were carried out in line with the ethical standards laid out in the 1964 Declaration
of Helsinki and its later versions. Moreover, all procedures were approved by the institutional review
board of the medical association responsible for primary care at the camp. The researcher who carried
out the intervention program (first author) signed the “Code of Conduct” of the Danish Refugee
Council [28], including ethical principles such as respectful interaction with cultural particularities,
fair and dignified dealings with all refugees, no preferential treatment of any individuals, maintenance
of professional and emotional distance, not accepting any presents from the refugees in order to avoid
conflict of interest, and keeping confidential information secret unless it is associated with a health risk
for the person. As an incentive, participants received a bar of chocolate after each data assessment.
This incentive was intended to attract less physically active and less motivated people, who might
otherwise have avoided physical activity.

To determine the minimal sample size, we carried out a power analysis using G*Power software
(version 3.1) (University of Düsseldorf, Düsseldorf, Germany). Rosenbaum et al. [9] found a moderate
effect of exercise interventions on PTSD symptoms (Hedges g = 0.35). On the basis of Cohen’s [29]
standards, our analysis showed that 43 participants were needed at the beginning of the study
(linear multiple regression: fixed model; power = 0.80; alpha = 0.05; three predictors) to identify a
moderate effect (f 2 = 0.15).

2.2. Participants and Procedures

All participants received detailed written and oral information about the study procedures and
were asked to provide written informed consent before the start of the data assessment. We assured all
participants that participation was voluntary, that they could withdraw at any time without having
to justify their choice or fear that this would affect their status in the camp, and that nobody outside
the research team would have access to their data. To ensure comprehension, some refugees with
advanced English skills acted as interpreters during this process.

Inclusion criteria were (a) informed written consent, (b) aged 16–49 years, (c) living in the
Sinatex refugee camp (Greece), (d) being male, (e) not having any absolute contra-indication for
moderate-intensity physical activity, and (f) being able to exercise three times per week. To assess
contra-indications for moderate-intensity physical activity, participants were asked to complete the
Physical Activity Readiness Questionnaire [30]. If contra-indications were present, a doctor was
consulted before including a participant in the study. Exclusion criteria were (a) no written informed
consent; (b) younger than 16 years, or older than 49 years; (c) not living in the Sinatex refugee camp;
(d) not being male; (e) having an absolute contra-indication for moderate-intensity physical activity;
and (f) having an injury that currently prevents the intended training load.

Taken together, the 45 participants provided written informed consent and took part in the
baseline data assessments. However, 7 participants dropped out from the study, leaving a sample of
38 participants (dropout rate: 16%). Dropout was due to the fact that some individuals did not feel able
to participate in the intervention, attempted to flee the camp, or were relocated by the government.

Among participants who completed both data assessments, 71% came from Syria, 16% from
Iraq, 4% from Palestine, and 10% defined themselves as Kurds. In total, 74% of the participants were
Muslims, 3% were atheists, and 23% did not provide information about their religious background.
Most of the participants were between 16 and 30 years of age (M = 25.6, SD = 7.1).

All participants completed a questionnaire composed of several standardized and internationally
validated instruments. The questionnaire was available in English and Arabic.

Given that some participants had limited skills in these languages, we allocated sufficient time for
the completion of the questionnaire, and carried out the data assessment in small groups (maximum
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of four participants) so that in case of unclarities the participants could discuss questions with the
research officer and/or other participants with advanced language skills.

2.3. Exercise and Sport Program

Exercise and sport activities were chosen according to the preferences of the participants.
The program was prepared in advance and presented to the participants to suggest adaptations.
However, due to language barriers, the activities had to be simple and easy to understand. The program
consisted primarily of the following activities: football, boxing, and a combination of weight and
endurance training. Calisthenics, and weight training using old car/truck tires, sand-filled bottles,
and big water bottles were core components of the program. However, other activities such as partner
acrobatics, volleyball, and short hiking tours were included as well to make the program more varied.

Activities were offered three (week 1–4; Monday, Wednesday, Friday) to five times per week
(week 5–8; Monday to Friday). We chose to extend the number of training days in order to offer a
broader range of activities. Whereas on Monday, Wednesday, and Friday, the focus was on weight and
endurance training, on Tuesday and Thursday, we offered either football, volleyball, boxing, or partner
acrobatics. This gave participants a certain choice to engage in activities they like. Moreover, there were
no specifications regarding the intensity of the exercise and sport activities. Thus, participants were
free to choose any intensity they liked. The duration of the exercise sessions was 60 minutes.

2.4. Measures

Symptoms of post-traumatic stress disorder. According to ICD-10 criteria, PTSD “arises as a
delayed or protracted response to a stressful event or situation (of either brief or long duration) of
an exceptionally threatening or catastrophic nature, which is likely to cause pervasive distress in
almost anyone” (see https://icd.who.int). In the present study, we assessed PTSD symptoms with the
22-item Impact of Event Scale—Revised (IES-R) [31]. This instrument measures the severity of PTSD
symptoms, with reference to the past 2 weeks. The instrument is internationally accepted, not culturally
specific, and is available in several languages, including English and Arabic [32]. The IES-R items refer
to DSM-V (Diagnostic and Statistical Manual of Mental Disorders, 5th edition) and ICD-10 criteria
of PTSD. The IES-R has been used previously in refugee populations [33]. Items are answered on a
five-point Likert scale from 0 (not at all) to 4 (extremely), resulting in an overall index between 0 and
88 points, with higher scores reflecting stronger PTSD symptom severity. The cut-off for a possible
PTSD diagnosis is ≥33 [34]. The internal consistency of the IES-R overall index was good in the present
study (Cronbach’s alpha = 0.92).

Depressive symptoms. We used the 9-item Patient Health Questionnaire (PHQ-9) to assess
depressive symptoms [35]. Items of this instrument refer to DSM-V criteria for major depression.
Answers are given on a four-point Likert scale ranging from 0 (not at all) to 3 (nearly every day),
with reference to the past 2 weeks. The overall index varies between 0 and 27, with higher scores
reflecting more depressive symptoms. Participants meet the criteria of major depression syndrome
if (a) they report that they “have little interest or pleasure in doing things” or that they “feel down,
depressed, or hopeless” more than half the days, and (b) indicate that they perceive at least five of
the nine symptoms listed in the PHQ-9 more than half the days [35]. Given its brevity, the PHQ-9
is often used as a screening tool, and has been previously employed with refugee populations [36].
Evidence for the validity and reliability of the instrument with populations from the Middle East
has been documented previously [37]. In our population, the internal consistency of the PHQ-9 was
acceptable (Cronbach’s alpha = 0.77).

Anxiety symptoms. We used the 7-item anxiety subscale of the Hospital Anxiety and Depression
Scale (HAD-A) to measure anxiety symptoms [38]. With reference to the last 7 days, items assess mood
alterations as a consequence of anxiety states and are answered on a four-point Likert scale from 0
(not at all) to 3 (most of the time). Evidence for the validity and reliability of the HAD-A has been
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reported previously [39]. The cut-off for clinically relevant anxiety symptoms is ≥11 [40]. In the present
study, the internal consistency was acceptable (Cronbach’s alpha = 0.73).

Pain. We used a visual analogue scale (VAS) [41] to assess pain in several body regions (head,
back, chest, stomach, upper and lower body extremities). Participants were asked to rate their current
pain level. The VAS consists of a 10 cm horizontal line with two extremes (0 cm = no pain, 10 cm = pain
as bad as it could be). The participants were asked to make a cross on this line, then the difference
between point 0 and the cross was measured. A sum score was calculated across all body regions.
Evidence of the validity and reliability of the VAS has been established previously [41]. In the present
population, the internal consistency of the VAS pain scale was acceptable (Cronbach’s alphas = 0.71).

Quality of life. Participants responded to the five-item WHO-5 (World Health Organization, 5-item)
Index [42] to assess health-related quality of life. This instrument has been developed specifically for
use in psychiatric populations [43]. With reference to the past 2 weeks, items are answered on a six-point
Likert scale from 0 (at no time) to 5 (all the time). Items are summed up to generate an overall score
between 0 and 25, with higher scores reflecting higher health-related quality of life. The instrument has
been translated into more than 30 languages and used in numerous studies. The validity of the WHO-5
as a clinical screening tool has been demonstrated previously [44]. In the present sample, the internal
consistency was acceptable (Cronbach’s alpha = 0.78).

Self-perceived fitness. We used a 1-item measure to assess participants’ self-perceived fitness [45].
Participants are asked to rate their current fitness level on a Likert scale from 1 (poor) to 10 (excellent).
Previous studies showed that self-perceived fitness is moderately associated with objective fitness
measures [46]. Previous studies also showed that self-perceived fitness is more closely associated with
subjective health perceptions than self-reported physical activity [47].

Cardiorespiratory fitness. We used the 20 m shuttle run test to measure participants’
cardiorespiratory fitness [48]. We explained the test procedures to the participants and demonstrated
two trial runs. Once participants were familiar with the test procedures, they started with a running
speed of 8.5 km/h on a premeasured running course on flat terrain, marked with colour-coded cones,
following the primary investigator who set the pace according to an acoustic signal. We then gradually
increased the frequency of the sound signal every min by 0.5 km/h. If participants did not reach
the marked 2 m line at each end of the course for two successive intervals, they were asked to stop
running and the fully completed laps were noted. Completed laps can be used to estimate maximal
oxygen uptake (VO2max), and a recent meta-analysis shows that this estimate corresponds well with
objectively assessed VO2max in adult populations [49].

Upper-body muscle strength. We used the grip strength test [50] as a measure for upper body
strength. To do this, we used a hydraulic hand dynamometer (Saehan, MSD Europe BVBA, Tisselt,
Belgium). The researcher gave a visual demonstration of how to hold the hand dynamometer.
Participants were asked to sit down and assume a relaxed and upright position, with an arm position
at a 90◦ angle. Every participant had four trials, alternating between the right and left hand with a
30 sec resting period between trials. All four trials were recorded to the nearest 1 kg and averaged.
Fukumori et al. [51] showed that grip strength can be used as a predictor of future mental health.

Confounders. We assessed the following factors as potential confounders: age, body mass index
(BMI; based on self-reported weight and height; kg/m2), nationality, religious background, educational
background, time fleeing (in months), and time in camp (in weeks).

2.5. Statistical Analyses

We performed all statistical analyses with SPSS (Version 24, IBM, Armonk, USA). We used
analyses of variance (ANOVAs) to examine whether dropouts and participants who completed the
study differed with regard to social and demographic background and the primary and secondary
outcome variables at baseline. Additionally, we used paired-samples t-tests to examine whether the
mean scores of the primary and secondary outcomes changed across both measurement occasions.
Finally, a series of hierarchical linear regression analyses were performed to discover whether baseline
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scores, participation rate, and the interaction between baseline scores and the participation rate
predicted post-intervention scores in the outcomes. Variables were z-standardised before calculating
the interaction term. Potential confounders were only considered if they were significantly associated
with an outcome variable either at baseline or post-intervention. The level of significance was set at
p < 0.05 across all analyses.

In total, very little missing data was identified (≤0.5%). Due to sickness or injury, five participants
(13%) were not able to perform the handgrip test and seven participants were not able to perform
the shuttle-run test (18%) either at baseline or follow-up. In the present study, all missing data were
replaced via imputation, using an expectation maximization (EM) algorithm.

2.6. Data Availability

Data and intervention materials are available upon reasonable request to the corresponding author.

3. Results

3.1. Descriptive Statistics and Dropout Analyses

Baseline scores of participants who completed the study (n = 38) and dropouts (n = 7) are displayed
in Table 1. Table 1 shows that two significant group differences existed at baseline, indicating that
dropouts reported significantly more pain and had higher BMI scores than participants who remained
in the study. Although no further significant group differences were found, the inspection of the effect
sizes shows that the most vulnerable refugees were more likely to drop out. On a descriptive level,
differences were found with regard to PTSD symptoms, depressive symptoms, anxiety symptoms,
and sleep complaints, showing that dropouts had higher scores across all these variables; however,
the differences were not statistically significant. Similarly, a small-to-moderate effect size was also
found with regard to participants’ performance in the 20 m shuttle-run test, indicating that dropouts
had considerably lower cardiorespiratory fitness levels than participants who completed the study.

Among participants who completed the study, 71% (n = 27) had a baseline score above the critical
cut-off for PTSD (Creamer et al., 2002). At post-intervention, 55% (n = 21) of the participants exceeded
this critical PTSD cut-off. At baseline, 26% (n = 10) of the participants met the criteria for major
depression syndrome (Kroenke et al., 2002). This percentage slightly decreased at the post-assessment
(18%, n = 7). Moreover, on the basis of the categorization of Zigmond and Snaith (1983), 42% (n = 16) of
the participants exceeded the cut-off for clinically-relevant anxiety at baseline. At the post-assessment,
this percentage dropped slightly to 34% (n = 13).

In total, 32 exercise sessions were offered across the intervention period. The mean participation
rate in the exercise program was 7.5 exercise sessions (SD = 6.5). The distribution of training sessions
across participants is displayed in Figure 1.
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3.2. Associations between Confounders and Outcomes at Baseline and Follow-Up

Age was significantly related to PTSD symptoms at post-intervention (r = 0.39, p < 0.05). Age was
also associated with performance in the shuttle run test, both at baseline (r = −0.34, p < 0.05) and
post-intervention (r = −0.35, p < 0.05). Weeks of residence in the camp was correlated with depressive
symptoms at baseline (r = 0.31, p < 0.05). No significant associations were found between the further
confounders and outcome variables.

3.3. Changes from Baseline to Post-Intervention

Table 1 shows that the mean scores of the total sample (study completers) decreased significantly
with regard to PTSD symptoms, depressive symptoms, and sleep complaints. By contrast, significant
improvements were found for handgrip strength. A trend towards an improvement (p < 0.10) was
observed for health-related quality of life and self-perceived fitness, whereas no changes were found
for anxiety symptoms, pain, and performance in the 20 m shuttle run test.

3.4. Prediction of Post-Intervention Scores

Table 2 shows the inferential statistics of the outcomes. Across all hierarchical stepwise
regression analyses, baseline scores significantly predicted post-intervention scores. More frequent
participation in the exercise and sport program was associated with fewer anxiety symptoms at
post-intervention. Moreover, more frequent participation predicted higher health-related quality of
life, higher self-perceived fitness, better performance in the handgrip strength, and better performance
in the 20 m shuttle run test. A non-statistically significant tendency also occurred for PTSD symptoms
and depressive symptoms, indicating that more frequent participation in the exercise and sport
program was associated with lower post-intervention scores in these two variables. Although not
statistically significant, the regression coefficient pointed into the same direction for pain. No significant
interactions were found between baseline scores and participation rate.
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Table 1. Group differences in socio-demographic background between dropouts and refugees who participated in both data assessments at baseline, and post-test
scores of participants.

Baseline:
Total Sample

(n = 45)

Baseline:
Dropouts

(n = 7)

Baseline:
Participants

(n = 38)

Test of Group
Differences at Baseline

Post:
Participants

(n = 38)

Test of Changes from
Baseline to Post-Test

M (SD) M (SD) M (SD) F η2 M (SD) t d 95% Confidence
Intervals

Social and demographic background

Age 25.3 (6.8) 23.5 (4.0) 25.5 (7.1) 0.47 0.011 — — —
BMI 22.2 (3.5) 24.9 (4.6) 21.8 (3.2) 4.12 * 0.089 — — —

Years of education 9.5 (3.2) 10.0 (1.8) 9.6 (3.3) 0.10 0.002 — — —
Months since fleeing home country 34.0 (40.9) 22.5 (25.0) 32.9 (39.4) 0.40 0.009 — — —

Weeks in camp 20.8 (18.1) 26.4 (20.3) 20.0 (18.2) 0.47 0.013 — — —

Primary and secondary outcomes

PTSD symptoms 48.1 (21.2) 60.7 (16.2) 45.7 (21.5) 2.65 0.059 35.4 (25.5) 3.53 ** 0.57 (0.23 to 0.91)
Depressive symptoms 11.9 (6.3) 16.3 (7.3) 11.1 (6.0) 3.80 + 0.083 9.2 (6.2) 2.48 * 0.40 (0.07 to 0.73)

Anxiety symptoms 9.6 (4.2) 12.2 (4.0) 9.1 (4.2) 2.76 0.062 8.2 (5.0) 1.53 0.25 (−0.08 to 0.57)
Sleep complaints 14.1 (6.0) 17.8 (5.9) 13.4 (6.0) 2.88 + 0.064 11.1 (7.6) 2.11 * 0.34 (0.01 to 0.67)

Pain 128.3 (94.6) 216.8 (130.4) 109.0 (74.9) 8.64 ** 0.171 91.9 (72.6) 1.55 0.25 (−0.07 to 0.57)
Health-related quality of life 8.1 (5.9) 5.3 (4.7) 8.6 (6.0) 1.61 0.037 10.6 (6.8) −1.72 +

−0.28 (−0.60 to 0.15)
Self-perceived fitness 5.0 (2.2) 4.8 (3.3) 5.1 (2.1) 0.05 0.001 5.3 (2.0) −1.07 +

−0.17 (−0.49 to 0.15)
Handgrip strength test 41.0 (6.7) 42.4 (9.2) 41.0 (6.2) 0.24 0.006 44.9 (6.7) −5.61 *** −0.91 (−0.53 to −1.28)

20 m shuttle run test 46.6 (16.1) 37.8 (4.4) 48.3 (16.9) 2.24 0.051 50.7 (19.0) −1.34 −0.21 (−0.54 to 0.11)

Notes. PTSD = Post-traumatic stress disorder; + p < 0.10, * p < 0.05, ** p < 0.01, *** p < 0.001.



Int. J. Environ. Res. Public Health 2019, 16, 3904 10 of 17

Table 2. Hierarchical stepwise regression analyses to predict post-intervention scores.

PTSD Symptoms Depressive Symptoms Anxiety Symptoms Sleep Complaints Pain

β ∆R2 β ∆R2 β ∆R2 β ∆R2 β ∆R2

Step 1 0.533 *** 0.536 *** 0.415 *** 0.298 *** 0.334 ***
Age 0.14 — — — —

Weeks in camp — 0.07 — — —
Baseline score 0.67 *** 0.73 *** 0.65 0.51 *** 0.56 ***

Step 2 0.036 + 0.042 + 0.036 + 0.040 0.041
Participation −0.19 +

−0.29 +
−0.27 * −0.21 −0.20

Step 3 0.001 0.002 0.002 0.022 0.022
Baseline score × Participation 0.03 0.04 −0.05 −0.15 −0.18

R2 = 0.570 *** R2 = 0.580 *** R2 = 0.487 *** R2 = 0.360 *** R2 = 0.397 **

Health-Related Quality of Life Self-Perceived Fitness Handgrip Strength Test 20 m Shuttle Run Test

β ∆R2 β ∆R2 β ∆R2 β ∆R2

Step 1 0.155 * 0.444 *** 0.612 *** 0.676 ***
Age — — — −0.05

Baseline score 0.40 ** 0.62 *** 0.76 *** 0.75 ***
Step 2 0.083 + 0.098 ** 0.048 * 0.043 *

Participation 0.32 * 0.32 ** 0.23* 0.22 *
Step 3 0.034 0.001 0.002 0.002

Baseline score × Participation −0.19 −0.04 −0.04 −0.04
R2 R2 = 0.272 * R2 = 0.543 *** R2 = 0.662 *** R2 = 0.721 ***

Notes. PTSD = Post-traumatic stress disorder; + p < 0.10, * p < 0.05, ** p < 0.01, *** p < 0.001.
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4. Discussion

The key findings of the present study are that refugees are a particularly vulnerable population,
in which psychopathological symptoms are highly prevalent. This accords well with the findings of
Madsen et al. [3], which suggested that two thirds of asylum seekers in Denmark met the ICD-10
criteria for PTSD. Our study also shows that among male refugees who live in precarious conditions in
a Greek refugee camp, more frequent participation in an 8-week exercise and sport program has the
potential to positively impact on their health. We are well aware that due to one group pre-test/post-test
design and the lack of random assignment, the results of our study must be interpreted with caution.
While randomized controlled trials are needed for an advanced evidence base, researchers should be
aware that the implementation of such studies will be complicated by multiple knowledge barriers
and environmental constraints [52].

Our study shows that more frequent participation was associated with better mental health
across all variables. Significant main effects were found for anxiety and health related quality of life.
However, due to the limited sample size, not all main effects for participation rate reached statistical
significance. For PTSD symptoms and depressive symptoms, only statistically non-significant trends
occurred. Taken together, our findings correspond well with previous reviews concluding that exercise
interventions can contribute to the reduction of post-traumatic stress symptoms [8,9]. The uniqueness
of our study results from the fact that our investigation is the first study with refugees living in a
refugee camp, prior to relocation to other (European) countries. Our findings are also in line with
investigations with refugees in host countries, showing that the promotion of physical activity has
positive effects on refugees’ health [2,3,15,25]. Meanwhile, several organizations highlight that there is
a great need to improve the mental health of refugees [21]. Early interventions are needed to avoid
the entrenchment of mental disorders, which may hinder the integration process once refugees are
officially accepted as refugees in the host countries [22].

The fact that frequency of participation in an exercise program tends to have a positive impact
on a variety of health outcomes is also in line with previous research. Meanwhile, a multitude of
studies exist showing that exercise and sport interventions can contribute to the prevention and
therapy of mental health issues such as major depression [26,53], anxiety disorders [54], and pain [55].
Furthermore, it is well established in non-refugee populations that exercise and sport have a beneficial
impact on participants’ health-related quality of life [27]. Although not the focus of the present study,
it has been suggested in previous research that exercise-related improvements in mental health can be
attributed to a number of different factors such as exercise-related secretion of noradrenalin, serotonin
or brain-derived neurotrophic factor [56], repeated occurrence of positive mood states [57], improved
coping with stress [58], or psychological factors such as satisfaction of basic psychological needs [59],
and improved self-perceptions and perceived competence regarding one’s body and its functioning [60].

It is also noteworthy that in our study regular participation in the exercise and sport program was
associated with better cardiovascular fitness at post-intervention. This finding is important because
low fitness levels are associated with increased risk for cardiovascular and other chronic diseases [61],
particularly among people who feel exposed to high chronic stress levels [62]. The findings of our
study are also in line with previous research showing that exercise training effectively contributes to the
improvement of physical fitness in patients with psychiatric disorders [63]. On the other hand, previous
research has shown that regular fitness training has the potential to reduce many cardiometabolic
risk factors such as overweight/obesity [64], blood pressure [65], diabetes [66], unfavourable blood
profile [62], and metabolic syndrome [67]. Regular exercise training also has the potential to prevent
osteoporosis [68]. Accordingly, as refugees have higher odds of developing such diseases [69,70],
exercise and sport programs are likely to mitigate some of these cardiometabolic risks. Finally, regular
participation in the exercise and sport program was associated with higher post-intervention scores
with regard to upper-body strength, as assessed via the handgrip strength test. This finding deserves
emphasis as evidence is growing that higher handgrip strength is associated with better mental
wellbeing [71].
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Another important outcome of our study is the fact that more frequent participation in the
exercise and sport program positively predicted self-perceived fitness. Previous research has shown
that perceived fitness is closely associated with mental wellbeing [47]. Furthermore, it is likely that
increased self-perceived fitness goes along with increased self-efficacy to engage in exercise and sport
activities [72]. As highlighted in the introduction, mental disorders are often paralleled by a mind-set
that may interfere with the adoption and maintenance of a physically active lifestyle (e.g., feelings of
exhaustion, hopelessness, resignation, social withdrawal) [73]. Therefore, improving self-perceived
fitness might be an important starting point for refugees to initiate the adoption of a more physically
active lifestyle.

The strengths of the present study were that we were able, for the first time, to evaluate the
impact of an exercise and sport program with refugees living under difficult life circumstances in
a refugee camp. Another strength was that the exercise and sport program was designed together
with the participants, in order to take into account the preferences of the target group. Moreover,
the participants were allowed to freely chose the days on which they exercised and the number of
sessions they participated in. Despite a limited participation rate, on the basis of a single-item question
(“How satisfied were you with the contents of the exercise program?”), 50% of the participants reported
that they were satisfied, 45% very satisfied, whereas only 5% were not satisfied.

Considering the socio-political situation in Europe following the recent influx of refugees and the
importance of exercise as a health and socio-cultural agent, the topic of the present study is timely and
innovative. Although we believe that our study can help opening the field, some aspects need to be
considered that may limit the generalizability and impact of our findings. First, only male participants
took part in our study (mainly younger adults). Thus, it remains unknown if similar effects would have
occurred among women and younger/older participants. One study has looked at some similar issues
among women immigrants and refugees in the United States of America [74]. Second, although the
chosen activities were in the moderate-to-vigorous range [75], intensity levels were not systematically
assessed during the training sessions. Accordingly, it was not possible to consider energy expenditure
as a possible moderating or confounding factor. Another potential confounder is that we did not
systematically assess independent-of-the-programme physical activity. Moreover, the post-test took
part under different climatic conditions than the pre-test. That is, the outside temperatures were
considerably cooler. Accordingly, the participants were likely to have sweated less during the fitness
test, and may consequently have had a better grip when using the hand dynamometer. This may have
had an influence on participants’ performances in the shuttle run test. We also acknowledge that the
participation rate in the program was relatively low, which might have negatively affected the impact
of the program. Thus, researchers should examine in future research if participants benefit more if they
accomplish “public health doses” [76]. Another critical point is that we did not systematically assess
substance consumption and/or consumption of psychopharmacological drugs. Accordingly, we cannot
exclude that antidepressants (or other drugs) were given to the participants during the course of the
intervention and that this contributed to their improvement.

Furthermore, the fact that a pre-experimental design (one group pre-test/post-test study) was used
needs to be discussed critically. Our decision was based on the fact that we did not have the resources
to include a waiting-list control group. Therefore, we found it ethically problematic to purposely
withhold a potentially beneficial intervention to refugees willing to participate in the program.
Using a pre-experimental design complicates causal conclusions for several reasons. For instance,
one might argue that participants with lower participation rates generally perceived more psychological
strain. However, this issue did not seem to apply to the present sample, as participation rate was not
significantly correlated with any of the mental health outcomes at baseline. Nevertheless, we cannot
exclude the possibility that critical life events occurred during the intervention period, which may
have contributed to the fact that some participants felt less able to continue their engagement in the
exercise training program. One could therefore argue that the lower mental health scores of participants
with lower participation rates may be attributable to higher exposure to critical life events. However,
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this assumption remains speculative, as we did not collect information about life events during the
intervention period.

Our study also shows that it is difficult to motivate the most vulnerable refugees for an exercise
program. As shown in Table 1, dropouts reported considerably higher symptoms of mental ill-health
across all indicators. Most importantly, dropouts perceived substantially higher pain levels than the
rest of the study participants. For some refugees, somatic health problems might have been so strong
that participation in an exercise programs seemed not possible. Therefore, further investigation is
required to determine what forms of physical activity these individuals would feel able to engage
in. Alternatively, it can also be argued that the shuttle run test is a strenuous test, which might have
discouraged the most vulnerable individuals from participation. Thus, for future research it might be
recommendable to use submaximal fitness tests in order to reduce the number of dropouts.

As mentioned previously, more randomized controlled trials are needed to establish relationships
between cause and effect. However, carrying out such studies in a refugee camp is challenging
for several reasons. First, it is difficult to find sufficient participants willing to take part in such a
study, and to be randomly assigned to a control group. Second, to keep participants motivated, it is
important for the exercise coach to build up a relationship of mutual trust and confidence. Accordingly,
the influence of experimenter effects needs to be considered carefully. Third, it is difficult to create
controlled experimental conditions. Daily-life influences (e.g., conflicts between different ethnic groups
in the camp) or major life events (e.g., negative asylum decision) can override or offset the positive
influences of an exercise trial. Fourth, few refugees are used to participating in scientific studies,
and limited language skills may complicate the completion of self-report questionnaires. As described
in the method section, we have addressed this issue by providing two language versions of our
questionnaire, organizing the data assessment in small groups, allocating sufficient time for answering
the questions, and providing support to those participants with limited language skills either through
the research officer or other participants with more advance language skills. Fifth, a substantial dropout
rate needs to be expected because a considerable number of participants may withdraw their informed
consent or disappear before the post-assessment has taken place (e.g., due to escape from refugee
camp, relocation to host-country). In our sample, the dropout rate was 16%. As dropouts had lower
scores in the 20 m shuttle run test, one could speculate that this (maximal) fitness test might have
been a negative experience for them. However, cross-sectional correlations between fitness parameters
and the other study variables showed that with the exception of age, performance in the 20 m shuttle
run test was not statistically significantly associated with any of the other study variables. It should
also be noted, however, that psychological variables (PTSD symptoms, depressive symptoms, etc.)
showed a trend-level inverse association with performance in the 20 m shuttle run test. Taken together,
much more could be written about the challenges that we faced when carrying out our study. However,
this would go beyond the discussion of our (quantitative) findings. Nevertheless, as many lessons
can be learned from our experiences, we are currently preparing a (qualitative) report to facilitate the
planning and implementation of future empirical trials in a refugee camp context.

5. Conclusions

This study is the first to implement an exercise and sport program in a refugee camp, and therefore
represents a significant step forward for the field. More frequent participation in an 8-week exercise
and sport intervention in male camp residents was associated with better mental health and higher
self-reported and objectively assessed fitness at post-intervention. This is in line with the large evidence
base suggesting the physical activity can impact positively on psychiatric health. In view of the
numerous calls in the literature for rapid interventions to improve the mental wellbeing of refugees,
this study is a first indicator that exercise and sport are both feasible and effective. Subsequent programs
must attempt to perform an ongoing assessment of significant life events and stressors, in order to
determine whether these have an impact on compliance; adapted physical activity for refugees with
physical limitations must also be thoroughly explored.



Int. J. Environ. Res. Public Health 2019, 16, 3904 14 of 17

Author Contributions: F.K. and M.G. conceptualized the study. F.K. was responsible for the data assessment and
the implementation of the intervention program. F.K. and M.G. performed the data analyses. F.K., M.G., and
F.C. all made significant contributions to the interpretation of the data. M.G. drafted the manuscript. F.K. and
F.C. critically commented on the manuscript draft. All authors have read and agree with the final version of
the manuscript.

Funding: The study was carried out without external funding.

Acknowledgments: We thank all participants who were willing to participate in this study. We also thank all
people who supported our study in any way.

Conflicts of Interest: The authors declare no conflict of interest.

References

1. UNHCR. Global Trends. Forced Displacement. 2016. Available online: http://www.unhcr.org/576408cd7.pdf
(accessed on 20 May 2018).

2. Xin, H.; Karamehic-Muratovic, A.; Aydt Klein, N. Examining the effectiveness of physical activity on mental
health among Bosnian refugees: A pilot study. Univ. J. Public Health 2017, 5, 76–84. [CrossRef]

3. Madsen, T.S.; Carlsson, J.; Nordbrandt, M.S.; Jensen, J.A. Refugee experiences of individual basic body
awareness therapy and the level of transference into daily life. An interview study. J. Bodyw. Mov. Ther. 2016,
20, 243–251. [CrossRef] [PubMed]

4. Gerritsen, A. Physical and mental health of Afghan, Iranian and Somali asylum seekers and refugees living
in the Netherlands. Soc. Psychiatry Epidemiol. 2006, 41, 18–26. [CrossRef] [PubMed]

5. Sharp, T.J.; Harvey, A.G. Chronic pain and posttraumatic stress disorder: Mutual maintenance? Clin. Psychol. Rev.
2001, 21, 857–877. [CrossRef]

6. Hetrick, S.E.; Purcell, R.; Garner, B.; Parslow, R. Combined pharmacotherapy and psychologcial therapies for
post traumatic stress disorder (PTSD). Cochrane Database Syst. Rev. 2010, 7, CD007316. [CrossRef]

7. Korsik, A.; Ivarsson, V.; Nakitanda, O.A.; Perez Rosas, L.R. Implementing Sports in Refugee Camps; AISTS:
Lausanne, Switzerland, 2013.

8. Lawrence, S.; De Silva, M.; Henley, R. Sports and games for post-traumatic stress disorders (PTSD).
Cochrane Database Syst. Rev. 2010, 20, CD007171. [CrossRef]

9. Rosenbaum, S.; Vancampfort, D.; Steel, Z.; Newby, J.; Ward, P.B.; Stubbs, B. Physical activity in the treatment
of post-traumatic stress disorder: A systematic review and meta-analysis. Psychiatry Res. 2015, 230, 130–136.
[CrossRef]

10. Fazel, M.; Wheeler, J.; Danesh, J. Prevalence of serious mental disorders in 7000 refugees resettled in Western
countries: A systematic review. Lancet 2005, 365, 1309–1314. [CrossRef]

11. Heeren, M.; Wittmann, L.; Ehlert, U.; Schnyder, U.; Maier, T.; Müller, J. Psychopathology and
resident status—Comparing asylum seekers, refugees, illegal migrants, labor migrants, and residents.
Compr. Psychiatry 2014, 55, 818–825. [CrossRef]

12. Gerber, M.; Barker, D.; Pühse, U. Acculturation and physical activity among ethnic minorities: A systematic
review. J. Public Health 2012, 20, 313–341. [CrossRef]

13. Gadd, M.; Sundquist, J.; Johansson, S.E.; Wändell, P. Do immigrants have an increased prevalence of
unhealthy behaviours and risk factors for coronary heart disease? Eur. J. Cardiovasc. Prev. Rehabil. 2005,
12, 535–541. [CrossRef] [PubMed]

14. Sandalio, R.N. Life after Trauma: The Mental Health Needs of Asylum Seekers in Europe; Migration Policy Institute:
Washington, DC, USA, 2018.

15. Liedl, A.; Müller, J.; Morina, N.; Karl, A.; Denke, C.; Knaevelsrud, C. Physical activity within a CBT
intervention improves coping with pain in traumatized refugees: Results of randomized controlled design.
Pain Med. 2011, 12, 234–245. [CrossRef] [PubMed]

16. Wieland, M.L.; Jiedje, K.; Meiers, S.J.; Mohamed, A.A.; Formea, C.M.; Ridgeway, J.L.; Asiedu, G.B.; Boyum, G.;
Weis, J.A.; Nigon, J.A.; et al. Perspectives on physical activity among immigrants and refugees to a small
urban community in Minnesota. J. Immigr. Minority Health 2015, 17, 263–275. [CrossRef] [PubMed]

17. Goel, M.S.; McCarthy, E.P.; Phillips, R.S.; Wee, C.C. Obesity among US immigrant subgroups by duration of
residence. JAMA 2004, 292, 2860–2867. [CrossRef]

http://www.unhcr.org/576408cd7.pdf
http://dx.doi.org/10.13189/ujph.2017.050203
http://dx.doi.org/10.1016/j.jbmt.2015.10.007
http://www.ncbi.nlm.nih.gov/pubmed/27210839
http://dx.doi.org/10.1007/s00127-005-0003-5
http://www.ncbi.nlm.nih.gov/pubmed/16341619
http://dx.doi.org/10.1016/S0272-7358(00)00071-4
http://dx.doi.org/10.1002/14651858.CD007316.pub2
http://dx.doi.org/10.1002/14651858.CD007171.pub2
http://dx.doi.org/10.1016/j.psychres.2015.10.017
http://dx.doi.org/10.1016/S0140-6736(05)61027-6
http://dx.doi.org/10.1016/j.comppsych.2014.02.003
http://dx.doi.org/10.1007/s10389-011-0443-1
http://dx.doi.org/10.1097/00149831-200512000-00004
http://www.ncbi.nlm.nih.gov/pubmed/16319542
http://dx.doi.org/10.1111/j.1526-4637.2010.01040.x
http://www.ncbi.nlm.nih.gov/pubmed/21223501
http://dx.doi.org/10.1007/s10903-013-9917-2
http://www.ncbi.nlm.nih.gov/pubmed/24052480
http://dx.doi.org/10.1001/jama.292.23.2860


Int. J. Environ. Res. Public Health 2019, 16, 3904 15 of 17

18. Buhmann, C.B. Traumatized refugees: Morbidity, treatment and predictors of outcome. Dan. Med. J. 2014,
61, B4871.

19. Walker, E.R.; McGee, R.E.; Druss, B.G. Mortality in mental disorders and global disease burden implications:
A systematic review and meta-analysis. JAMA Psychiatry 2015, 72, 334–341. [CrossRef]

20. Horyniak, D.; Melo, J.S.; Farrell, R.M.; Oieda, V.D.; Strathdee, S.A. Epidemiology of substance use among
forced migrants: A global systematic review. PLoS ONE 2016, 11, e0159134. [CrossRef]

21. Abou-Saleh, M.T.; Hughes, P. Mental health of Syrian refugees: Looking backwards and forwards. Insight
2015, 2, 870–871. [CrossRef]

22. Médecins Sans Frontières. EU Border Policies Fuel Mental Health Crisis for Asylum Seekers. 2017.
Available online: https://www.msf.org/greece-eu-border-policies-fuel-mental-health-crisis-asylum-seekers
(accessed on 4 March 2019).

23. Brucks, U. Der blinde Fleck der medizinsichen Versorgung in Deutschland. Migration und psychische
Erkrankung (The blind spot of medical care in Germany. Migration and mental illness). PsychoNeuro 2004,
30, 228–231.

24. Nordbrandt, M.S.; Carlsson, J.; Glahder Lindberg, L.; Sandahl, H.; Mortensen, E.L. Treatment of traumatised
refugees with basic body awareness therapy versus mixed physical activity as add-on treatment: Study
protocol of a randomised controlled trial. Trials 2015, 16, 477. [CrossRef]

25. Stade, K.; Skammeritz, S.; Hjortkjaer, C.; Carlsson, J. “After all the traumas my body has been through,
it feels good that it is still working.”—Basic body awareness therapy for traumatised refugees. Torture 2015,
25, 33–50. [PubMed]

26. Nebiker, L.; Lichtenstein, E.; Minghetti, A.; Zahner, L.; Gerber, M.; Faude, O.; Donath, L. Moderating effects of
exercise duration and intensity in neuromuscular versus endurance exercise interventions for the treatment
of depression: A meta-analytical review with meta-regression and sensitivity analyses. Front. Psychiatry
2018, 9, 305. [CrossRef] [PubMed]

27. Klavestrand, J.; Vingard, E. The relationship between physical activity and health-related quality of life:
A systematic review of current evidence. Scand. J. Med. Sci. Sports 2009, 19, 300–312. [CrossRef] [PubMed]

28. Danish Refugee Council. Code of Conduct. 2007. Available online: https://drc.ngo/media/1214238/drc-code-
of-conduct.pdf (accessed on 29 July 2018).

29. Cohen, J. Statistical Power Analysis for the Behavioral Sciences; Erlbaum: Mahwah, NJ, USA, 1988.
30. Thomas, S.; Reading, J.; Shephard, R.J. Revision of the physical activity readiness questionnaire (PAR-Q).

Can. J. Sport Sci. 1992, 17, 338–345. [PubMed]
31. Weiss, D.S.; Marmar, C.R. The impact of event scale—Revised. In Assessing Psychological Trauma and PTSD;

Wilson, J.P., Keane, T.M., Eds.; Guilford Press: New York, NY, USA, 1997; pp. 399–411.
32. Davey, C.; Heard, R.; Lennings, C. Development of the Arabic versions of the impact of events scale-revised

and the posttraumatic growth inventory to assess trauma and growth in Middle Eastern refugees in Australia.
Clin. Psychol. 2015, 19, 131–139. [CrossRef]

33. Morina, N.; Ehring, T.; Priebe, S. Diagnostic utility of the impact of event scale—Revised in two sample of
survivors of war. PLoS ONE 2013, 8, e83916. [CrossRef]

34. Creamer, M.; Bell, R.; Falilla, S. Psychometric properties of the impact of event scale—Revised. Behav. Res.
Ther. 2002, 41, 1489–1496. [CrossRef]

35. Kroenke, K.; Spitzer, R.L.; Williams, J.B.W. The PHQ-9. Validity of a brief depression severity measure. J. Gen.
Int. Med. 2001, 16, 606–613. [CrossRef]

36. Feyera, F.; Mihretie, G.; Bedaso, A.; Gedle, D.; Kumera, G. Prevalence of depression and associated factors
among Somali refugee at Melkadida camp, southeast Ethiopia: A cross-sectional study. BMC Psychiatry 2015,
15, 171. [CrossRef]

37. Alhadi, A.N.; Alateeq, D.A.; Al-Sharif, E.; Bawazeer, H.M.; Alanazi, H.; Alahomrani, A.T.; Shuqdar, R.M.;
Alowaybil, R. An arabic translation, reliability, and validation of patient health questionnaire in a Saudi
sample. Ann. Gen. Psychiatry 2017, 16, 32. [CrossRef]

38. Zigmond, A.S.; Snaith, R.P. The hospital anxiety and depression scale. Acta Psychiatr. Scand. 1983, 67, 361–370.
[CrossRef] [PubMed]

39. Bjelland, I.; Dahl, A.A.; Haug, T.T.; Neckelmann, D. The validity of the hospital anxiety and depression scale.
An updated literature review. J. Psychosom. Res. 2002, 52, 69–77. [CrossRef]

http://dx.doi.org/10.1001/jamapsychiatry.2014.2502
http://dx.doi.org/10.1371/journal.pone.0159134
http://dx.doi.org/10.1016/S2215-0366(15)00419-8
https://www.msf.org/greece-eu-border-policies-fuel-mental-health-crisis-asylum-seekers
http://dx.doi.org/10.1186/s13063-015-0974-9
http://www.ncbi.nlm.nih.gov/pubmed/26021346
http://dx.doi.org/10.3389/fpsyt.2018.00305
http://www.ncbi.nlm.nih.gov/pubmed/30072923
http://dx.doi.org/10.1111/j.1600-0838.2009.00939.x
http://www.ncbi.nlm.nih.gov/pubmed/19895380
https://drc.ngo/media/1214238/drc-code-of-conduct.pdf
https://drc.ngo/media/1214238/drc-code-of-conduct.pdf
http://www.ncbi.nlm.nih.gov/pubmed/1330274
http://dx.doi.org/10.1111/cp.12043
http://dx.doi.org/10.1371/journal.pone.0083916
http://dx.doi.org/10.1016/j.brat.2003.07.010
http://dx.doi.org/10.1046/j.1525-1497.2001.016009606.x
http://dx.doi.org/10.1186/s12888-015-0539-1
http://dx.doi.org/10.1186/s12991-017-0155-1
http://dx.doi.org/10.1111/j.1600-0447.1983.tb09716.x
http://www.ncbi.nlm.nih.gov/pubmed/6880820
http://dx.doi.org/10.1016/S0022-3999(01)00296-3


Int. J. Environ. Res. Public Health 2019, 16, 3904 16 of 17

40. Herrmann, C. International experiences with the hospital anxiety and depression scale: A review of validation
data and clinical results. J. Psychosom. Res. 1997, 42, 17–41. [CrossRef]

41. Huskisson, E.C. Measurement of pain. Lancet 1974, 2, 1127–1131. [CrossRef]
42. Blom, E.H.; Bech, P.; Högberg, G.; Larsson, J.O.; Serlachius, E. Screening for depressed mood in an adolescent

psychiatric context by brief self- assessment scales—Testing psychometric validity of WHO-5 and BDI-6
indices by latent trait analyses. Health Qual. Life Outcomes 2012, 10, 149. [CrossRef] [PubMed]

43. Bech, P.; Olsen, L.R.; Kjoller, M.; Rasmussen, N.K. Measuring well-being rather than the absence of distress
symptoms: A comparison of the SF-36 mental health subscale and the WHO-five well-being scale. Int. J.
Mehthods Psychiatr. Res. 2003, 12, 85–91. [CrossRef]

44. Topp, C.W.; Østergaard, S.D.; Søndergaard, S.; Bech, P. The WHO-5 well-being index: A systematic review of
the literature. Psychother. Psychosom. 2015, 84, 167–176. [CrossRef]

45. Plante, T.G.; LeCaptain, S.E.; McLain, H.C. Perceived fitness predicts daily coping better than physical
activity. J. Appl. Biobehav. Res. 2000, 5, 66–79. [CrossRef]

46. Plante, T.G.; Lantis, A.; Checa, G. The influence of perceived versus aerobic fitness on psychological health
and physiological stress responsitivity. Int. J. Stress Manag. 1998, 5, 141–156. [CrossRef]

47. Lang, C.; Brand, S.; Colledge, F.; Ludyga, S.; Pühse, U.; Gerber, M. Adolescents’ personal beliefs about
sufficient physical activity are more closely related to sleep and psychological functioning than self-reported
physical activity: A prospective study. J. Sport Health Sci. 2019, 8, 280–288. [CrossRef]

48. Leger, L.A.; Mercier, D.; Gadoury, C.; Lambert, J. The multistage 20 metre shuttle run test for aerobic fitness.
J. Sports Sci. 1988, 6, 93–101. [CrossRef] [PubMed]

49. Mayorga-Vega, D.; Aguilar-Soto, P.; Viciana, J. Criterion-related validity of the 20-m shuttle run test for
estimating cardiorespiratory fitness: A meta-analysis. J. Sports Sci. Med. 2015, 14, 536–547. [PubMed]

50. Council of Europe. Testing Physical Fitness: Eurofit Experimental Battery; Council of Europe: Strasbourg,
France, 1983.

51. Fukumori, N.; Yamamoto, Y.; Takegami, M.; Yamazaki, S.; Onishi, Y.; Sekiguchi, M.; Otani, K.; Konno, S.;
Kikuchi, S.; Fukuhara, S. Association between hand-grip strength and depressive symptoms: Locomotive
syndrome and health outcomes in Aizu cohort study (LOHAS). Age Ageing 2015, 44, 592–598. [CrossRef]
[PubMed]

52. Haith-Cooper, M. Exercise and physical activity in asylum seekers in Northern England. BMC Public Health
2018, 18, 762. [CrossRef] [PubMed]

53. Morres, I.D.; Hatzigeorgiadis, A.; Stathi, A.; Comoutos, N.; Arpin-Cribbie, C.; Krommidas, C.; Theodorakis, Y.
Aerobic exercise for adult patients with major depressive disorder in mental health services: A systematic
review and meta-analysis. Depress. Anxiety 2019, 36, 39–53. [CrossRef] [PubMed]

54. Azevedo Da Silva, M.; Singh-Manoux, A.; Brunner, E.J.; Kaffashian, S.; Shipley, M.J.; Kivimäki, M.; Nabi, H.
Bidirectional association between physical activity and symptoms of anxiety and depression: The Whitehall
II study. Eur. J. Epidemiol. 2012, 27, 537–546. [CrossRef]

55. Long, A.C.; Palermo, T.M.; Manees, A.M. Brief report: Using actigraphy to compare physical activity levels
in adolescents with chronic pain and healthy adolescents. J. Pediatr. Psychol. 2008, 33, 660–665. [CrossRef]

56. Acevedo, E.O.; Ekkekakis, P. Psychobiology of Physical Activity; Human Kinetics: Champaign, IL, USA, 2006.
57. Ekkekakis, P.; Acevedo, E.O. Affective responses to acute exercise: Toward a psychobiological dose-response

model. In Psychobiology of Physical Activity; Acevedo, E.O., Ekkekakis, P., Eds.; Human Kinetics: Champaign,
IL, USA, 2006; pp. 91–110.

58. Mücke, M.; Ludyga, S.; Colledge, F.; Gerber, M. Influence of regular physical activity and fitness on stress
reactivity as measured with the trier social stress test protocol: A systematic review. Sports Med. 2018,
48, 2607–2622. [CrossRef]

59. Gerber, M.; Isoard-Gautheur, S.; Schilling, R.; Ludyga, S.; Brand, S.; Colledge, F. When low leisure-time physical
activity meets unsatisfied psychological needs: Insights from a stress-buffer perspective. Front. Psychiatry
2018, 9, 2097. [CrossRef]

60. Lindwall, M.; Lindgren, E.-C. The effects of a 6-month exercise intervention programme on physical
self-perceptions and social physique anxiety in non-physically active adolescent Swedish girls. Psychol. Sport
Exerc. 2005, 6, 643–658. [CrossRef]

http://dx.doi.org/10.1016/S0022-3999(96)00216-4
http://dx.doi.org/10.1016/S0140-6736(74)90884-8
http://dx.doi.org/10.1186/1477-7525-10-149
http://www.ncbi.nlm.nih.gov/pubmed/23227908
http://dx.doi.org/10.1002/mpr.145
http://dx.doi.org/10.1159/000376585
http://dx.doi.org/10.1111/j.1751-9861.2000.tb00064.x
http://dx.doi.org/10.1023/A:1022936930992
http://dx.doi.org/10.1016/j.jshs.2018.03.002
http://dx.doi.org/10.1080/02640418808729800
http://www.ncbi.nlm.nih.gov/pubmed/3184250
http://www.ncbi.nlm.nih.gov/pubmed/26336340
http://dx.doi.org/10.1093/ageing/afv013
http://www.ncbi.nlm.nih.gov/pubmed/25712514
http://dx.doi.org/10.1186/s12889-018-5692-2
http://www.ncbi.nlm.nih.gov/pubmed/29914467
http://dx.doi.org/10.1002/da.22842
http://www.ncbi.nlm.nih.gov/pubmed/30334597
http://dx.doi.org/10.1007/s10654-012-9692-8
http://dx.doi.org/10.1093/jpepsy/jsm136
http://dx.doi.org/10.1007/s40279-018-0979-0
http://dx.doi.org/10.3389/fpsyg.2018.02097
http://dx.doi.org/10.1016/j.psychsport.2005.03.003


Int. J. Environ. Res. Public Health 2019, 16, 3904 17 of 17

61. Myers, J.; McAuley, P.; Lavie, C.J.; Despres, J.P.; Arena, R.; Kokkinos, P. Physical activity and cardiorespiratory
fitness as major markers of cardiovascular risk: Their independent and interwoven importance to health
status. Prog. Cariovasc. Dis. 2015, 57, 306–314. [CrossRef] [PubMed]

62. Gerber, M.; Börjesson, M.; Ljung, T.; Lindwall, M.; Jonsdottir, I. Fitness moderates the relationship between
stress and cardiovascular risk factors. Med. Sci. Sports Exerc. 2016, 48, 2075–2081. [CrossRef] [PubMed]

63. Stubbs, B.; Rosenbaum, S.; Vancampfort, D.; Ward, P.B.; Schuch, F.B. Exercise improves cardiorespiratory
fitness in people with depression: A meta-analysis of randomized controlled trials. J. Affect. Disord. 2016,
190, 249–253. [CrossRef] [PubMed]

64. Brien, S.E.; Katzmarzyk, P.T.; Craig, C.L.; Gauvin, L. Physical activity, cardiorespiratory fitness and body
mass index as predictors of substantial weight gain and obesity: The Canadian physical activity longitudinal
study. Can. J. Public Health 2007, 98, 121–124. [CrossRef]

65. Chase, N.L.; Sui, X.; Lee, D.C.; Blair, S.N. The association of cardiorespiratory fitness and physical activity
with incidence of hypertension in men. Am. J. Hypertens. 2009, 22, 417–424. [CrossRef]

66. Leite, S.A.; Monk, A.M.; Upham, P.A.; Bergenstal, R.M. Low cardiorespiratory fitness in people at risk for
type 2 diabetes: Early marker for insulin resistance. Diabetol. Metab. Syndr. 2009, 1, 8. [CrossRef]

67. Arseneault, B.J.; Lachance, D.; Lemieux, I.; Almeras, N.; Tremblay, A.; Bouchard, C.; Pérusse, L.; Desprès, J.P.
Visceral adipose tissue accumulation, cardiorespiratory fitness, and features of the metabolic syndrome.
Arch. Int. Med. 2007, 167, 1518–1525. [CrossRef]

68. Wainstein, H.M.; Feldman, M.; Shen, C.L.; Leonard, D.; Willis, B.L.; Finley, C.E.; Gruntmanis, U.; DeFina, L.F.
The relationship betweeen cardiorespiratory fitness and bone mineral density in men: A cross-sectional
study. Mayo Clin. Proc. 2016, 91, 726–734. [CrossRef]

69. Pour, M.S.; Kumble, S.; Hanieh, S.; Biggs, B.-A. Prevalence of dyslipidaemia and micronutrient deficiencies
among newly arrived Afghan refugees in rural Australia: A cross-sectional study. BMC Public Health 2014,
14, 896. [CrossRef]

70. Kinzie, J.D.; Riley, C.; McFarland, B.; Hayes, M.; Boehnlein, J.; Leaung, P.; Adams, G. High prevalence rates
of diabetes and hypertension among refugee psychiatric patients. J. Nerv. Ment. Dis. 2008, 196, 108–112.
[CrossRef]

71. Ashdown-Franks, G.; Stubbs, B.; Koyanagi, A.; Schuch, F.B.; Firth, J.; Veronese, N.; Vancampfort, D. Handgrip
strength and depression among 34,129 adults aged 50 years and older in six low- and middle-income
countries. J. Affect. Disord. 2019, 243, 448–454. [CrossRef] [PubMed]

72. Flanagan, E.W.; Perry, A.C. Perception of physical fitness and exercise self-efficacy and its contribution to the
relationship between body dissatisfaction and physical fitness in female minority children. Int. J. Environ.
Res. Public Health 2018, 15, 1187. [CrossRef] [PubMed]

73. Gerber, M.; Holsboer-Trachsler, E.; Pühse, U.; Brand, S. Exercise is medicine for patients with major depressive
disorders. But only if the “pill” is taken! Neuropsychiatr. Dis. Treat. 2016, 12, 1977–1981. [CrossRef] [PubMed]

74. Wieland, M.L. Physical activity and nutrition among immigrant and refugee women. Womens Helath Issues
2012, 22, e225–e232. [CrossRef] [PubMed]

75. Ainsworth, B.E.; Haskell, W.L.; Herrmann, S.D.; Meckes, N.; Bassett, D.R.; Tudor-Locke, C.; Greer, J.L.;
Vezina, J.; Whitt-Glover, M.C.; Leon, A.S. 2011 compendium of physical activities: A second update of codes
and MET values. Med. Sci. Sports Exerc. 2011, 43, 1575–1581. [CrossRef] [PubMed]

76. Dunn, A.L.; Trivedi, M.H.; Kampert, J.B.; Clark, C.G.; Chambliss, H.O. Exercise treatment for depression.
Efficacy and dose response. Am. J. Prev. Med. 2005, 28, 1–8. [CrossRef] [PubMed]

© 2019 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
article distributed under the terms and conditions of the Creative Commons Attribution
(CC BY) license (http://creativecommons.org/licenses/by/4.0/).

http://dx.doi.org/10.1016/j.pcad.2014.09.011
http://www.ncbi.nlm.nih.gov/pubmed/25269064
http://dx.doi.org/10.1249/MSS.0000000000001005
http://www.ncbi.nlm.nih.gov/pubmed/27285493
http://dx.doi.org/10.1016/j.jad.2015.10.010
http://www.ncbi.nlm.nih.gov/pubmed/26523669
http://dx.doi.org/10.1007/BF03404322
http://dx.doi.org/10.1038/ajh.2009.6
http://dx.doi.org/10.1186/1758-5996-1-8
http://dx.doi.org/10.1001/archinte.167.14.1518
http://dx.doi.org/10.1016/j.mayocp.2016.02.025
http://dx.doi.org/10.1186/1471-2458-14-896
http://dx.doi.org/10.1097/NMD.0b013e318162aa51
http://dx.doi.org/10.1016/j.jad.2018.09.036
http://www.ncbi.nlm.nih.gov/pubmed/30273883
http://dx.doi.org/10.3390/ijerph15061187
http://www.ncbi.nlm.nih.gov/pubmed/29882789
http://dx.doi.org/10.2147/NDT.S110656
http://www.ncbi.nlm.nih.gov/pubmed/27540294
http://dx.doi.org/10.1016/j.whi.2011.10.002
http://www.ncbi.nlm.nih.gov/pubmed/22154889
http://dx.doi.org/10.1249/MSS.0b013e31821ece12
http://www.ncbi.nlm.nih.gov/pubmed/21681120
http://dx.doi.org/10.1016/j.amepre.2004.09.003
http://www.ncbi.nlm.nih.gov/pubmed/15626549
http://creativecommons.org/
http://creativecommons.org/licenses/by/4.0/.

	Introduction 
	Materials and Methods 
	Study Design 
	Participants and Procedures 
	Exercise and Sport Program 
	Measures 
	Statistical Analyses 
	Data Availability 

	Results 
	Descriptive Statistics and Dropout Analyses 
	Associations between Confounders and Outcomes at Baseline and Follow-Up 
	Changes from Baseline to Post-Intervention 
	Prediction of Post-Intervention Scores 

	Discussion 
	Conclusions 
	References

