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Figure 1  Possible research questions according to studied 
population and stage in migration. Modi�ed from Spallek 
et al6. a: Autochthonous population versus immigrant 
pop. Differences in exposures; vulnerability of migrants; 
differences in access to healthcare; gene/environment 
effects. b: Immigrant population 1 versus immigrant 
population 2: differences in living conditions and healthcare 
facilities; probability of migrating to host country 1 versus 
host country 2; gene/environment effects. c: Migrating pop. 
versus immigrant pop: the health effects of migration; living 
conditions and healthcare facilities in host country; gene/
environment effects. d: Non-migrating pop. versus migrating 
pop: healthy migrant effect. e: Non-migrating pop. versus 
immigrant pop: living conditions and healthcare facilities in 
host country; healthy immigrant effect; gene/environment 
effects. Comparing a country�s non-migrating population 
with the migrating population (ie, those that has decided 
to migrate but has not yet immigrated to the host country; 
scenario a) is the most direct way of evaluating the healthy 
migrant effect. However, it may be very dif�cult to de�ne and 
include these populations, particularly in refugee situations. 
The same is the case when comparing the non-migrating 
population with the immigrant population (scenario b) which 
allows for investigating the healthy immigrant effect�that 
is if those who actually immigrated to the host country are 
more healthy than those that did not migrate to begin with. 
Comparing the autochthonous population and the immigrant 
population (scenario c) is the most frequently used design 
in migrant research and allows for a range of possible 
research questions. Scenario d compares a population before 
and after migration, while scenario e compares immigrant 
populations from the same country of origin in two different 
host countries. The �rst allows for an estimate of the health 
effects of migration while the latter could give information on 
the health effects of differences in the health reception in the 
host country, living conditions and access to healthcare.

(excluding asylum seekers). Of these, Germany hosted 1 
million and Denmark hosted 36 000.1�3 In comparison, 
Lebanon hosted more than 1 million registered refugees, 
making Lebanon the country with the highest ratio of 
refugees to autochthonous population, even when disre-
garding the substantial number of unregistered refugees, 
resulting in a shut down of the asylum-seeking system 
for Syrians seeking refugees in Lebanon. By the end of 
2018, the majority of refugees worldwide came from Syria 
(6.7 million), Afghanistan (2.7 million) and South Sudan 
(2.3 million). Most of the registered refugees in Lebanon 
came from Syria (944 181) and Iraq (4458); the majority 
of refugees in Denmark came from Syria (19 698) and 
Eritrea (4610).4

By far, the most common study design applied in 
migrant and refugee health research is a cross-sectional 
comparison, most commonly of a heterogeneous group 
of �migrants� with the autochthonous population (ie, the 
�host-country denominator�).5 6 This allows investigating 
differences in exposures between the autochthonous 
and migrant populations as well as health system and 
policy research; however, the design makes important 
confounders and biases difficult to disentangle and leaves 
many questions unanswerable (see figure 1, scenarios a, b, 
c, d and e). In this way, conflicting evidence has emerged: 
several studies have reported an apparent health advan-
tage of migrants in general7�16 and for asylum seekers and 
refugees specifically,11 16�18 which has fuelled in particular 
the theory of �the healthy migrant effect� (derived from 
�the healthy worker effect�). This theory, originally put 
forth by Marmot et al19 in a study of presumably primarily 
economic immigrants to England, postulates that it is 
the healthiest individuals who reach the host country, 
even though such a claim should be investigated using a 
�country of origin denominator� (figure 1).20 In contrast, 
other studies report that migrants are disproportion-
ately affected by communicable, non-communicable 
and psychiatric diseases compared with the host popula-
tion.5 21�35 35 36 On a side note, this confounding of the 
effect of migration on health has only been examined for 
immigrants in high-income countries where other drivers 
of migration may be at work compared with immigration 
to low-income and middle-income countries.20 37 Razum 
and Twardella proposed the health transition theory to 
try to accommodate these paradoxical findings.38 Their 
theory posits an immediate decrease in maternal, child 
and communicable disease morbidity and mortality as 
the immigrants settle in the host country and a gradual 
rise in morbidity and mortality from non-communicable 
diseases prevailing in most migrant receiving countries. In 
short, the health transition theory proposes a �regression 
to the mean� line of thought to the changing health in 
migrants. However, a number of biases may be underlying 
those findings,39 including the indiscriminate dichotomi-
sation of migrants versus �non-migrants�.40 41

For a better understanding of asylum seekers� and 
refugees� health, one would need to consider the unique 
circumstances of this population and approach the 
research questions accordingly6 42 43 using appropriate 
and modern epidemiological methods in line with other 
fields of health research.44�50 We do not claim to have fully 
accomplished this task; however, we present an ongoing 
research project to compare newly arrived refugees in 
two substantially different host countries and with very 
different migration histories. This allows us to investigate 
the health impact of the migration process, differences 
in living conditions and access to healthcare, and gene�
environment interactions (figure 1, scenarios a, b, and c). 
Furthermore, with follow-up in Denmark, we plan to inves-
tigate the health transition in this refugee population. A 
short illustrative example follows using post-traumatic 
stress disorder (PTSD) as the outcome of interest: PTSD 
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Table 1  Variables collected in the study
Dimension Item Instruments

Demographics Sex; age; family; marital, educational, employment, and socioeconomic 
(before migration and present) status; number of children and persons in 
household; number of rooms in household; Syrian governorate of origin

Questionnaires and 
scales

Migration history Date of emigration and immigration; means of and companions during 
migration; witness to or involved in violent events during and after migration

Health behaviour Food and drink (intake and access); smoking and vaccine status; alcohol 
consumption

Healthcare Access to healthcare professionals and medication; time since last seen by 
a medical doctor or registered nurse

Mental health PTSD; anxiety; depression; general mental health well-being O

Health status Medical history; family history; current medical complaints; 
anthropometrics; blood pressure

Clinical interview, 
physical examination 
and biological samplesMicrobiological resistance 

pattern
ESBL, CPO, MRSA O

Communicable diseases Hepatitis B; bacteria, fungi and parasites; leishmaniases; diphtheria O
Non-communicable 
diseases

Type 2 diabetes; micronutrient status O

CPO, carbapenemase-producing organisms; ESBL, extended-spectrum beta-lactamase; MRSA, methicillin-resistant Staphylococcus 
aureus; O, outcome; PTSD, post-traumatic stress disorder.

is a psychopathological result of exposure to a traumatic 
event with core symptoms of hypervigilence, avoidance to 
reminders of the triggering event, altered cognition and 
mood, sleep disturbance and pervasive sense of imme-
diate threat.51 Risk factors include occupational exposure 
to traumatic events, female sex, childhood trauma, lower 
educational status and prior mental disorders. We want 
to investigate how migration�moving through Europe�
affects PTSD prevalence in refugees. To answer this, 
we will compare the PTSD prevalence in Syrian asylum 
seekers in Denmark (exposed) with the PTSD prevalence 
in Syrian refugees in Lebanon (non-exposed). However, a 
simple comparison would be biased by confounding (eg, 
age) and selection (eg, survival). Our goal is expressed 
in the counterfactual framework,52 to compare the PTSD 
prevalence in a population that would have migrated 
through Europe with the prevalence in the population 
that in fact did migrate through Europe�that is, two 
populations that are alike on all relevant variables except 
the exposure. This challenge is conceptually equivalent 
to comparing two populations with different age distri-
butions and in this way our approach can be thought of 
as indirect standardisation using �standardised mortality 
ratio� weights, though with complex covariate distribu-
tion that generates the weights. We have planned studies 
of the association of other psychiatric diseases as well as 
communicable and non-communicable diseases (see 
table 1), to give a better understanding of asylum seeker�s 
and refugee�s health.

MeTHODS
To study the health effects of migration and living as a 
refugee, we include a relatively homogenous population: 

adults from the same country of origin who have migrated 
in the same time period and who have spent less than 12 
months in the host country. This is in line with current 
recommendations for studies of refugees� health.53�55

Setting and study population
We will use the terms �refugees� and �asylum seekers� for 
participants in Lebanon and Denmark, respectively. This 
terminology reflects the local practice and the fact that 
Lebanon does not accept Syrian asylum seekers since 
2015. We include participants shortly after their arrival 
to refugee camps in Lebanon or Danish accommodation 
centres.

The Lebanese settlements for Syrian refugees are 
to a large extent informal gatherings scattered across 
Lebanon. The types of shelter range from regular struc-
tures to improvised tents. In 2017, more than half of the 
shelters did not meet minimum humanitarian standards, 
with a slight deterioration in 2018.56 57 Both the predomi-
nant shelter type and the general condition of the shelter 
vary according to region in Lebanon.

Danish asylum centres are under the supervision of 
Danish Immigration Services, while the day-to-day oper-
ation is outsourced to a number of operators.58 59 There 
are different types of asylum centres in Denmark: a recep-
tion centre (the first place for an asylum seeker to stay 
on arriving in Denmark; here, the asylum seeker must 
officially apply for asylum in Denmark), accommodation 
centres (after applying for asylum at the reception centre, 
the asylum seeker is transferred to one of the accommo-
dation centres which are scattered across Denmark. The 
specific centre to which a refugee is allocated is chosen at 
random according to vacancy), special centres (accom-
modation centres for unaccompanied minors and for 
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seriously ill asylum seekers), and departure centres (for 
individuals whose asylum application has been rejected). 
For the vast majority of asylum seekers, the larger part 
of their time spent in the Danish asylum system is in the 
accommodation centre.

Recruitment
In both Lebanon and Denmark, the inclusion criteria are 
(1) Syrian-born, (2) adult (>18 years old), (3) fled Syria 
after February 2011 (ie, after the onset of the current 
Syrian war), (4) arrived in the host country less than 12 
months prior to inclusion and (5) resident in the settle-
ment or centre (in Lebanon or Denmark, respectively) 
at the time of inclusion. We exclude individuals who are 
physically and/or mentally incapable of participating in 
the data collection. In both settings, we use a one-stage 
cluster sample design.60 61

For the inclusion in Lebanon, we divide the country 
into five regions: Beirut, North, South, Bekaa and Mount 
Lebanon. In each region, we collaborate with local oper-
ators of health services for Syrian refugees and decide on 
inclusion sites at random: health clinics, the settlements 
or at natural gatherings, although excluding sites consid-
ered unsafe at the time of inclusion. In collaboration 
with the local operators, we identify and invite all eligible 
individuals to participate. Furthermore, after inclusion, 
we ask each participant to spread the word (ie, network 
sampling).

For the inclusion in Danish asylum centres, we approach 
all operators, except one due to difficulties in reaching 
this operator�s centres (on the island of Bornholm), 
to allow inclusion of participants at their centres. We 
include participants at a random sample of the accommo-
dation asylum centres identifying and inviting all eligible 
residents at the chosen centres in collaboration with the 
asylum centre staff.

Data collection
For the inclusion, teams of two to four healthcare profes-
sionals visit the selected settlements and asylum centres in 
Lebanon and Denmark, respectively.

In both Lebanon and Denmark, individuals are 
invited to participate in the research project with oral 
and written information available in Arabic. At consent, 
the participant is handed the questionnaire and mental 
health scales (please see "Questionnaires" below) and 
instructed to complete it independently. If the partici-
pant is not able to read or write or have questions to the 
questionnaire or scales, one of the healthcare profes-
sionals assists the participant, with help from an inter-
preter if required. Afterwards, the participant is invited to 
a clinical interview and examination by a trained medical 
doctor. A venous blood sample, throat swab, and, where 
applicable, wound swab and biopsy are collected. Finally, 
the participant is provided with utensils and instructions 
for taking and handling three stool samples. All data 
are collected the same day, except for the stool samples, 
which are delivered within 1 week to a designated person 

or office (please see "Questionnaires" below and table 1 
for further details). The participant is allowed to opt out 
for parts of the data collection and continue with the rest. 
If doing so, the participant is encouraged to provide a 
reason. Individuals who are invited but refuse to partici-
pate are asked for a brief non-structured interview on the 
grounds for refusal, and if we are allowed to include basic 
demographic data on her/him. If, during answering 
the questionnaire, the interview or the examination the 
participant withdraws his/her consent or the healthcare 
professional learns that the participant does not meet 
the inclusion criteria or meet the exclusion criteria, data 
collection is stopped and the collected data and biolog-
ical material are destroyed.

The data collection was piloted in Denmark, including 
10 participants in an accommodation centre and minor 
adjustments were made to the workflow accordingly.

Questionnaires
We developed a 20-item questionnaire on four constructs: 
the participant and his/her family, educational back-
ground, health and risk factors and migration history 
(see table  1 for the full set of variables collected). The 
questionnaire was translated by bilingual and bicultural 
translators: from Danish into Arabic by a translator whose 
mother tongue was Syrian Arabic and back translated by 
two translators whose mother tongue was Arabic (other 
dialects than Syrian). After minor corrections, each item 
was evaluated, and the translated questionnaire was 
approved in its final form by three Lebanese medical 
doctors (mother tongue Lebanese Arabic).

We employ a set of three validated self-rating scales on 
four dimensions of mental health:

WHO (Five) Well-being Index
Developed in 1998 as a condensed version of the WHO 
(Ten) Well-being Index, this five Likert items self-report 
scale is well validated for measuring subjective quality 
of life�with no diagnostic specificity�across settings 
and cultures.62�64 The items are all positively phrased 
generic statements (measuring �subjective positive well-
being�64 65), and the respondent is asked to indicate how 
he or she has felt during the past 2 weeks (from �All of 
the time� (item score=5) to �At no time� (item score=0)). 
The item scores are summed and multiplied by 4 (to get 
the �percentage score�). A cut-off percentage score �50 
indicates a risk of poor well-being. A percentage score 
<13, or any one item score of 0 or 1, indicates poor well-
being and in this case formal diagnostics for depression 
and mental health issues are recommended. We use the 
Arabic 1999 version66 validated by Sibai et al.67

Harvard Trauma Questionnaire (HTQ)
Developed in 1992 for an Indo-Chinese refugee popula-
tion,68 the HTQ has been adapted and validated in a range 
of different languages and populations.69�71 It was devel-
oped as a three-section self-report scale to assess the pres-
ence of symptoms of PTSD according to the Diagnostic 
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and Statistical Manual of Mental Disorders, 4th edition 
(DSM-IV) criteria (part IV) and to allow a description of 
traumatic experiences including torture (parts I and II). 
A section to evaluate head injury was later added (part 
III).68 69 72 We employ the initial 16 four-level Likert items 
of part IV corresponding to the 17 DSM-IV PTSD symp-
toms (giving the �DSM-IV-score�). The respondent is asked 
to rate 16 statements according to how much he/she has 
been bothered by the symptom in question during the 
past week (from �Not at all� (item score=1) to �Extremely� 
(item score=4)). The mean score of the items is calcu-
lated with a recommended cut-off score �2.5 indicating 
PTSD, although debated in a cross-cultural setting.73 We 
used the Arabic version developed for and validated in an 
Iraqi refugee population by Shoeb et al.69

Hopkins Symptom Checklist-25 (HSCL)
Developed in late 1970s for a non-refugee population 
from the original 90-item scale,74 75 this 25 4-level Likert 
items self-report scale has been adapted and validated 
across multiple languages and populations, including 
refugees.71 76 77 The HSCL-25 was developed to assess the 
presence of symptoms of anxiety (the first 10 items) and 
depression (the final 15 items) according to the DSM-
III-R criteria. The respondent is asked to rate 25 symp-
toms/problems according to how much he/she has 
been bothered or distressed by the symptom in question 
during the past week (from Not at all (item score=1) to 
Extremely (item score=4)). Three mean scores are calcu-
lated corresponding to the items included (�total mean�, 
�anxiety mean� or �depression mean�). Different cut-offs 
have been proposed30 with the mean score �1.75 most 
widely used to indicate significant emotional distress 
(any mean) or specifically indicating anxiety or depres-
sion (anxiety mean or depression mean, respectively). 
The scale has been reported not to be completely robust 
to the setting,78 and it has been discussed whether the 
proposed cut-off should be higher for Arabic speaking 
individuals.71 The Arabic version used in the present 
study has been widely used for a number of years in clin-
ical settings across Denmark; however, it was not possible 
to determine its origin.

Clinical examination
The clinical examination includes medical history, a 
range of measurements and collection of specimens. See 
table 1 for the full list of variables.

Specimens
Dried blood spot
We collect dried blood spot (DBS) specimens by applying 
freshly drawn venous blood to two filter paper cards 
(Whatman 903 Protein Saver(c)) per participant. The 
DBS cards are handled according to WHO guidelines.79 
In short, the cards are allowed to dry in dry racks, packed 
in a gas-impermeable plastic ziplock bag with four 1 g 
desiccant packs and one humidity indicator card (Multi-
sorb, Humonitor(c)), and stored at �80°C. We check the 

humidity level in the bags regularly and change the desic-
cant packs and humidity indicator at signs of humidity. All 
cards are signed with participant identification number 
and date of collection.

Throat swabs
We collect cultures from both tonsils and any oral lesions 
using the BD ESwab (TM) collection kit regular flocked 
swab system for detection of methicillin-resistant Staphy-
lococcus aureus (MRSA) and Corynebacterium diphtheriae. In 
Lebanon, the labelled collection tubes are stored at +5°C 
until being permanently stored at �20°C with added 20% 
glycerol (same day).80 81 The specimens are shipped by 
carrier to Denmark and further stored at �20°C before 
final shipment by regular postal service to the labora-
tory for analysis. In Denmark, the specimens are stored 
at +5°C immediately and shipped the following day by 
regular postal service to the laboratory for analysis.

Wound swabs
If a participant has an infected or chronic wound, we 
collect wound swab using the BD ESwab (TM) collection 
kit regular flocked swab system for detection of MRSA 
and C. diphtheriae. The same procedures for storage and 
shipment as described above are implemented.

Stool samples
We collect stool by asking the participants to deliver 
samples from three different defecations. The partic-
ipants are provided with three labelled specimen 
containers with three matching transportation vials. We 
instruct the participant on how to collect the sample and 
the amount necessary for each sample. The participants 
are given 5 days to deliver the samples that are stored in a 
refrigerator (+5°C). On collection, the samples are pack-
aged and shipped by regular postal service to the labo-
ratory for detection of pathogens and resistant bacteria. 
Briefely, the samples are analysed for ova and parasites by 
microscopy of concentrated stool. Detection of extended-
spectrum beta-lactamase (ESBL)-producing Enterobac-
terales and carbapenemase-producing organisms (CPE) 
are done by plating 10 µL of medium on a chromogenic 
culture media (chromID ESBL; Biomerieux, France) for 
detection of ESBL and 1 µL on SSI enteric medium (SSI 
diagnostics, Denmark) with a meropenem Neo-Sensitabs 
(Rosco, Denmark) for detection of CPE (using a break-
point of 27/27 mm) and incubated aerobically at 36 °C. 
The plates are examined after 18�24 hours of incubation. 
Confirmation of ESBL production is performed by the 
ESBL +AmpC Screen Kit (Rosco, Denmark). Confirma-
tion of CPE is performed by the ROSCO Rapid CARB 
Screen kit (Rosco, Denmark) according to the European 
Committee on Antimicrobial Susceptibility Testing stan-
dards. Identification of bacteria is done by use of Matrix-
assisted laser desorption-ionisation (MALDI-TOF; 
Bruker, Germany). Moreover, we also perform micro-
biome analysis on stool samples by DNA extraction with 
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subsequent profiling of 16S and 18S (nuclear ribosomal 
genes of bacteria, fungi and parasites) as described 
elsewhere.82

Statistics
Power and sample size
We aim at including 1100 participants in Lebanon and 
220 participants in Denmark (corresponding to a ratio 
5:1 to represent the 5 regions in Lebanon) to be able to 
show a statistically significant difference between a preva-
lence of 5% and 12% (representing the condition being 
�rare� and �not uncommon�, respectively) with a 5% statis-
tical significance level and 80% power in an independent 
two-group design without continuity correction.

In Lebanon, we estimate the source population using 
United Nations High Commissioner for Refugees data.83 
To secure proportional allocation, we aim to include the 
following number of participants in each region: South, 
n=133, North, n=286, Beirut, n=100, Mount Lebanon, 
n=186, Bekaa valley, n=395.83 84

In Denmark, we estimate the source population from 
the official number of asylum applicants from Syria 
during the inclusion period and 1 month prior.85 We esti-
mate to be able to reach an average of 40 participants 
at each accommodation centre thus requiring visiting six 
different centres. Since asylum seekers are allocated to 
the accommodation centres at random (see the Setting 
section), we have not powered our study to investigate 
any cluster effect.

Planned analysis
To obtain an unbiased estimate of the association 
between exposure (eg, long-distance migration, see 
figure 1, scenario b and c) and outcome (eg, PTSD, see 
table 1) in a population with risk factor distribution that 
resembles that of the exposed, we will compute propen-
sity score weights, based on confounders and potential 
confounders informed by directed acyclic graph,86 to 
balance out the differences between the populations (ie, 
by a �standard-mortality-ratio-weighted� marginal struc-
tural model).87�89 Bias and missing data patterns will be 
analysed, and multiple imputation will be performed 
to allow for analysis of the full data set and report non-
parametric bias corrected and accelerated bootstrapped 
CI for maximum validity.90�96 See table 1 for the full list of 
outcomes and covariates.

Study data are collected and stored using REDCap elec-
tronic data capture tool hosted at Aarhus University.97 
Data management, analysis and plots will be carried out 
using R.98

Patient and public involvement
It is not possible to involve the participants in the design, 
conduct or dissemination of this research project. The 
chief investigator presents the project to collaborators 
at all study sites and all participants that are interested 
beyond the written and oral description at inclusion.

CURReNT STaTUS
The Asylum seekers� and Refugees� Changing Health 
(ARCH) study is currently enrolling participants. As of 
April 2019, we have enrolled 113 participants in Denmark 
and 179 participants in Lebanon. Inclusion will continue 
through 2019 or until we have reached our target of 1100 
participants in Lebanon and 220 participants in Denmark.

DiScUSSiON
There is no indication that the future will bring less migra-
tion between countries and regions of the world. Thus 
far, the health of migrants has mainly been studied in an 
undefined migrant population without accounting for the 
heterogeneity on all relevant levels (eg, country of origin 
(including disease epidemiology, healthcare system and 
vaccine coverage), ethnic variation and related genetic 
disposition, reason for migration, means of migration, 
immigrant status in host country) leading to conflicting 
results and stifling clinical and academic advances. There 
is an increasing focus on this lack of specificity by design 
and some of the more recent studies have managed to 
specify the study population resulting in interpretable 
results and meaningful conclusions.35 99 100 The vast 
amount of studies published on migrant health�not to 
mention those that actually specify a study population 
such as refugees�report comparisons to the autochtho-
nous population in the host country (figure 1, scenario 
a). This allows for a limited number of research ques-
tions leaving more fundamental questions unanswerable 
(such as the healthy migrant effect and the health effects 
of migration, see figure 1). Advances in epidemiological 
methods to analyse health outcomes have the potential 
to inform both design and analysis of difficult to reach 
populations, such as many subpopulations of migrants, 
but they have yet to make their way into the majority 
of migrant health research. While we do not claim to 
have fully accomplished this, the ARCH study presents a 
comparison of a carefully specified study population in 
two different host countries with very different migration 
histories. In studying the health changes that happen 
during the actual migration, we are limited by the fact 
that we cannot provide a truly longitudinal design (not 
to speak of a trial), but instead are limited to a cross-
sectional comparison, hindering a causal interpretation 
of this part of the ARCH study. By implementing a coun-
terfactual framework�computing the average effect in 
the treated (ie, migrated)�we do, however, expect to be 
able to give a much more precise estimate of the associa-
tion between migration and health status to inform clini-
cians and future research. Despite our efforts to handle 
biases, we recognise that the results of the ARCH study 
are vulnerable to this: for example, the cold chain and 
transportation of the collected specimens have to be 
adapted to the two different settings as described in the 
methods section. If this affects the measurement error of 
the lab results, it creates a differential measurement error 
of these outcomes. The information bias could potentially 
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be dependent (eg, if individuals suffering from PTSD 
consistently show higher degree of recall bias). Selection 
bias and missing data may arise, for example, due to self-
selection into the study or if we have misspecified the 
sampling frame. We consider the risk of the latter very low 
in Denmark though not unlikely in Lebanon where the 
refugees regularly move around and there is little regis-
tration of the individuals. We plan to do quantitative bias 
analysis101 to qualify the discussion of biases in our results.

Ethics and dissemination
All necessary permissions have been obtained prior to the 
beginning of inclusion; this includes from the Lebanese 
Ministry of Health (archives number 2018/4/38918), 
Lebanese University, Faculty of Medical Sciences (journal 
number D 144/232018), Mount Lebanon Hospital�s 
Ethics� Committee (MLH code PSY-2018-005, PSY-2018-
006 and PSY-2018-007) and the Danish Data Protection 
Agency (journal number 2015-41-4500).

The inclusion, analysis and reporting comply with 
International ethical guidelines for health-related 
research involving humans and the Strengthening 
the Reporting of Observational Studies in Epidemi-
ology guidelines.102 103 The chief investigator (AHE) is 
formally trained in Responsible Conduct of Research and 
Research Integrity for Biomedical Sciences. All persons 
involved in data collection, handling and analysis have 
been thoroughly trained for their assignment. All biolog-
ical samples are collected and handled according to the 
best practice guidelines. The R code and codebook for 
published results will be made freely available from the 
first authors GitHub account (https://​github.​com/​eiset). 
Deidentified participant data will be available on reason-
able request to the first author to the degree that this is 
preserved according to national and international law. 
A number of publications are planned on the results of 
the ARCH study in both academic and popular scientific 
journals: in short term, we will present the results of cross-
sectional comparisons of the throat and wound swab and 
mental health screenings. In the longer term, we are plan-
ning to follow the refugees in Denmark with collection of 
DBSs, mental health screenings and semistructured qual-
itative interviews on the participant�s health and access to 
healthcare in the time lived in Denmark.
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Abstract

An unprecedented rise in the number of asylum seekers and refugees was seen in
Europe in 2015, and it seems that numbers are not going to be reduced considerably
in 2016. Several studies have tried to estimate risk of infectious diseases associated with
migration but only very rarely these studies make a distinction on reason for migration.
In these studies, workers, students, and refugees who have moved to a foreign country
are all taken to have the same disease epidemiology. A common disease epidemiology
across very different migrant groups is unlikely, so in this review of infectious diseases
in asylum seekers and refugees, we describe infectious disease prevalence in various
types of migrants. We identified 51 studies eligible for inclusion. The highest infectious
disease prevalence in refugee and asylum seeker populations have been reported for
latent tuberculosis (9–45%), active tuberculosis (up to 11%), and hepatitis B (up to 12%).
The same population had low prevalence of malaria (7%) and hepatitis C (up to 5%).
There have been recent case reports from European countries of cutaneous diphtheria,
louse-born relapsing fever, and shigella in the asylum-seeking and refugee population.
The increased risk that refugees and asylum seekers have for infection with specific
diseases can largely be attributed to poor living conditions during and after migration.
Even though we see high transmission in the refugee populations, there is very little
risk of spread to the autochthonous population. These findings support the efforts
towards creating a common European standard for the health reception and reporting
of asylum seekers and refugees.

Keywords: Infectious diseases, Refugees, Asylum seekers, Migrants

Background
In 2015, asylum applications in the EU+ region amounted to approximately 1.35 mil-
lion—a record since data collection began in 2008 and more than twice the number of
applications in 2014 [1]. The available evidence on health problems among asylum
seekers and refugees is limited in general with the best documentation on infectious
diseases and mental and maternity health and almost non-existing for chronic diseases
and childhood illnesses [2, 3].

In the EU, a number of communicable diseases have been reported to spread in the refu-
gee population including acute respiratory tract infections, louse-borne relapsing fever, cu-
taneous diphtheria, scabies, measles, meningococcal meningitis, shigellosis, typhoid fever,
hepatitis A, tuberculosis, and malaria [4]. Across studies, tuberculosis—particularly
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latent—and hepatitis B are the most commonly reported diseases [5–7]. A recent study in-
cluding only Syrian refugees found leishmaniasis, tuberculosis, hepatitis, and vitamin D in-
sufficiency to be the most prevalent health concerns [8].

The disease epidemiology of the country of origin is sometimes used to allocate the
individual asylum seeker to a specific screening programme in the receiving country
[9]. While this could be a quick approach and possibly reliable for quota refugees, most
asylum seekers arrive to their destination after a period in transit and have been subject
to poor living conditions and changing disease epidemiology. Further, the asylum
seekers can often be considered a subgroup in their home country and as such the esti-
mate for the general population is not applicable. One example of this is the debated
healthy migrant effect that hypothesises that those who migrate are in a favourable
health and/or socio-economic condition compared to those who stay in the country of
origin [10–12].

When a study focuses on a sub-population of migrants (e.g. asylum seekers), country
of origin, the reason for migration, the migration process itself, and the resettlement
conditions are just some of the important factors that may influence the health of mi-
grants. Very few studies take this into account in the analysis or reporting [3]. In the
following, we present a literature review of the infectious diseases of special interest in
the current asylum seeker and refugee populations including studies on health system
utilisation and screening strategies. We pay special attention to the reporting on the
definition of migrants in each study: Whether or not the studies account for the type of
migrant and country of origin in the reported analysis either by design or as a variable.

Methods
We included original studies and reviews on infectious diseases in asylum seeker and refu-
gee populations published between January 1, 2010, and July 3, 2016. Publications with a
main objective specifically related to other migrant subgroups than asylum seekers or refu-
gees were excluded, as were studies concerned with health literacy and education. Studies
that did not specify sub-population of migrants were included as well. After consulting a li-
brarian we applied the following search strategy in PubMed: “[disease]”[MeSH Terms] AND
“epidemiologic studies”[MeSH Terms] AND “refugees”[MeSH Terms] AND (“2010/01/
01”[PDAT]: “2016/07/03”[PDAT]) AND “adult”[MeSH Terms] where “[disease]” was
substituted with each of the diseases commented on below. Furthermore, we searched refer-
ences and conference abstracts for additional publications and unpublished material. Also
included were a number of relevant reports from the European Centre for Disease Preven-
tion and Control (ECDC) and WHO. For childhood diseases, we used the PubMed search
strategy: “[disease]”[MeSH Terms] AND “epidemiologic studies”[MeSH Terms] AND “refu-
gees”[MeSH Terms] AND (“2010/01/01”[PDAT]: “2016/07/03”[PDAT]) where “[disease]” was
substituted with “rubella”, “mumps”, “measles”, and “vaccine”, respectively. Studies that re-
ported on several diseases were only included once; data on all diseases were extracted. The
title and abstract were screened and included articles were retrieved and read in full. Arti-
cles excluded after screening or full read-through were categorised according to predefined
criteria and data were extracted according to predetermined variables (see “Availability of
data and materials”).

When reporting on the included studies, we subdivided the migrant population into
“foreign-born”, “refugee”, “family-reunificated”, “asylum seeker” and “border-crosser” as
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appropriate. Where no details were given on the sub-population of migrants, we used
the super-population term “migrants”.

Data management and a plot summarising the presented data were done using R
[13]. The R-code along with the data set and codebook are freely available (see “Avail-
ability of data and materials”).

The review conforms to the PRISMA statement checklist [14] (see Additional file 1).

Results
A total of 127 unique articles were identified and 51 of these included. A flow diagram
of the combined searches including the number and reasons for exclusion is presented
in Fig. 1. Of the included publications, the most commonly studied diseases were tuber-
culosis (29), hepatitis B (12), and HIV (8). Due to great heterogeneity, it was not pos-
sible to give a single measure for disease occurrence.

Eleven publications (23%) did not take into account the subgroup of migrant in the
analysis and 12 studies (25%) did not stratify on ethnicity; three studies did neither
[15–17]. Table 1 gives an overview of the included studies’ consideration of sub-
population of migrant and country or region of origin in reporting their result.

Below, we give a review of individual diseases with the related literature. Figure 2
gives a graphical representation of the prevalence presented in studies on a general
population of migrants including information on sub-population of migrant and coun-
try or region of origin in each study.

Tuberculosis
Active tuberculosis
Approximately 25% of tuberculosis (TB) cases reported in EU in 2010 were found in
foreign-born [18]. In Lebanon the TB incidence—decreasing from 1999 to 2006 but rising
thereafter—reached a high of 20/100,000 in 2013 including a sharp rise in the proportion
of multi-drug-resistant TB [19]. This rise was linked to the influx of Syrian refugees and
Ethiopians in Lebanon. A study including a selected population of 44 Syrian refugees resid-
ing in a European country found a prevalence of 11% (n = 5) [8]. The prevalence in African
asylum seekers in Malta during 2010 and 2011 was found to be 1%, in a migrant popula-
tion primarily consisting of Pakistani and Afghan migrants presenting at the Greek-
Turkish border during 2011 it was 8%, and in border-crossers in Europe 10% [7, 20, 21].
The latter study found TB to be the most prevalent infectious disease across border-
crossers from all world regions with higher prevalence in people from South Asia and
North and East Africa compared to those from South America and West Africa. In two
studies from the USA, the prevalence of LTBI was high among refugees form Middle East
(18%) and sub-Saharan Africa (43%) while active tuberculosis was rare [5, 22]. One study
found 7 cases among 31,470 screened asylum seekers from Syria from 2011 to 2015 [23].
The authors conclude that this indicates that the WHO estimate of the country-specific
TB incidence rate is a good approximation of the incidence in asylum seekers (for Syria this
was 17/100,000 person years in 2014 [24]).

Chest X-ray may be the preferred method for active-TB screening of asylum seekers
and refugees though a health interview has been proposed as a flexible and cost-cutting
alternative [25, 26].
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Latent tuberculosis
A CDC report found a latent tuberculosis infection (LTBI) prevalence of 14% in Iraqi
refugees in the period October 2007 to September 2009 [27]. In a small Syrian study,
the prevalence was 9% (n = 4) and in border-crossers in Europe 22% [7, 8]. Two stud-
ies from the USA found that the prevalence of LTBI was high among refugees from
the Middle East (18%) and sub-Saharan Africa (43%) while active tuberculosis was
rare [5, 22]. Predictors for LTBI among asylum seekers were as follows: origin from
Africa or a former Soviet Union country, having travelled by land and coughing at
presentation [28].

Most cases of TB in European countries are due to reactivation of LTBI acquired
pre-entry to the host country with studies reporting a range of 5–72% of migrants

Fig. 1 Flow chart of study selection
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testing positive for LTBI [29]. The risk of reactivation is highest in the years immedi-
ately after entry and decreases over time but remains increased compared to the au-
tochthonous population probably due to a mixture of time of infection, poor living
conditions in the host country, and considerable comorbidities and risk factors such as
diabetes [22, 29–31].

The prevalence of multi-drug-resistant TB in migrants in Finland was found to be 2%
with migrants from Somalia, Russia, and Estonia accounting for the vast majority of
cases [31] and the TB mortality rate ratio in a group of all foreign-born compared with
the autochthonous population in six European countries ranged between 0.56 (from
East Asia) and 23 (from Latin America except Caribbean) with a rate ratio of 3 for
foreign-born from North Africa [32]. The general decrease in TB incidence in Euro-
pean countries was not seen in the subgroup of foreign-born—thus the proportion of
TB cases in foreign-born increased—and the socio-economic status of those infected
differed between the autochthonous population and a group of foreign-born [18, 33].

The extent, the means, and the timing of screening of migrants are all subject of intense
debate. One extreme is limiting TB screening to active disease post-entry. The other ex-
treme is a very comprehensive screening effort pre-entry for LTBI including appropriate
treatment. The latter has been implemented with success in some countries and may be
cost-effective in populations from high-prevalence countries [17, 29, 34, 35]. A single blood
test for LTBI, HIV, hepatitis B, and hepatitis C has been proposed as a means of raising the
proportion of foreign-born that gets early diagnostics and treatment of these diseases in a
general practitioner setting in London [36]. Compared with the existing system in 2014 (no
formal screening programme for LTBI, hepatitis B, or hepatitis C), only LTBI was diagnosed

Fig. 2 Prevalence estimates as reported in the included studies of a number of the infectious diseases
of importance in the refugee and asylum seeker population in Europe in the 2010s. Colour indicates
the study country and symbol indicates the migrant sub-population. Some studies report on more
than one sub-population: in these cases only one is graphically depicted
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more often but the results were seriously hampered by lack of participation. Chest X-ray
may be the preferred method for active-TB screening of asylum seekers and refugees though
a health interview has been proposed as a flexible and cost-cutting alternative [25, 26].

Some evidence point towards severe diagnostic delay and worse outcome of TB infec-
tion in the migrant population though there may be great diversity according to mi-
grant status, time of residence in the host country, etc. [16]. Yet another study finds no
difference in either diagnostic delay or outcome [37]. The tuberculin skin test (TST) is
an affordable diagnostic for LTBI but means several visits to a health clinic. In a study
of refugees attending a health clinic in the USA, more than half had a TST > 5 mm and
most had a TST > 10 mm [38]. All patients were referred to a specialised unit but only
half of the patients were followed up with a median of 50 days. With interferon-gamma
release assays (IGRAs), it is possible to diagnose LTBI from one blood test. In a popula-
tion of 541 refugees in the USA, one out of every four had a positive IGRA and almost
all were asymptomatic [39]. In the same selected population mentioned above, only
61% of refugees from sub-Saharan Africa diagnosed with LTBI initiated treatment (79%
of refugees from Middle East), another study found that only 1% of asylum seekers di-
agnosed with LTBI were treated and only after a long delay, and finally, a study of refu-
gees in Australia found that particularly refugees from Eastern Mediterranean would
refuse treatment—only 44% of all refugees diagnosed with LTBI completed treatment
[22, 40, 41].

Important barriers to TB management in foreign-born populations are language and
fear of deportation [37]. It must be stressed though, that even under very difficult con-
ditions, such as in a refugee camp, it is possible to set up a strategy to ensure diagnos-
tics and treatment. In a screening programme in a Jordanian refugee camp, 10% of the
Syrian refugee population in Jordan were screened during the first 6 months of 2014
with X-ray and sputum examination if indicated and with a treatment adherence of
91% [42]. One study found seven cases among 31,470 screened asylum seekers from
Syria from 2011 to 2015 [23]. The authors concluded that this indicate that the WHO
estimate of the country-specific TB incidence rate is a good approximation of the inci-
dence in asylum seekers (for Syria this was 17/100,000 person years in 2014 [24]).

HIV
A small study conducted in late 2015 of 48 Syrian asylum seekers found no instances of
infection with HIV, hepatitis B, or hepatitis C [43]. This is in line with the findings in a
large study in the USA that found no instances of HIV infection in refugees from the Mid-
dle East and a prevalence of 3.3% in African refugees, a study that found a prevalence of
1% among all “border-crossers”, and CDC reporting of a prevalence of 0.7% in Iraqi refu-
gees [5, 27, 44]. This was mirrored in a European setting by three studies: One study of
migrants presenting at the Greek-Turkish border found only two cases (0.2% from
Morocco and Iraq), a study found a prevalence of 1.5% in African refugees with a predom-
inance of males, and finally a study found a prevalence of 4% in all asylum seekers in the
UK [20, 45, 46]. Another study reported an overall prevalence of 7% for border-crossers
in the EU, with the highest prevalence among East Africans (15%) and the lowest in South
Asians (1%) [7]. In general, it has been found for all countries in the EU that the HIV inci-
dence is higher among migrants than the autochthonous population. It is pointed out that
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restricted access to HIV prevention, testing, and treatment means that especially migrant
sex workers are at risk [30]. As for tuberculosis, socio-economic status seems to be associ-
ated with the risk of HIV infection. Contrary to tuberculosis treatment, studies show that
refugees have the same prevalence of sub-optimal adherence to HIV treatment as the au-
tochthonous population [47].

Hepatitis B
A study from Italy of 529 asylum seekers found 8.3% to be HBsAg positive and 45.6% to be
anti-HBc positive [46]. This is remarkably higher than reported in a study from Germany
on a population twice the size with predominantly migrants from Eastern Mediterranean,
where numbers were 3.6 and 32.5%, respectively [48]. In a small study on 44 Syrian refu-
gees, the prevalence for chronic HBV was 7% (3 cases) [8]. A review found the prevalence
in asylum seekers in the UK to be between 6 and 12%, and other studies found it to be 12%
for border-crossers into EU and 11% for all migrants in Spain, respectively [5, 45, 49]. In the
USA, prevalence ranged between 11% (West Africa) and 2% (Eastern Europe) in both
border-crossers and in a refugee population [5, 50]. There was some diversity in the re-
ported association with region of origin: One study reported the highest prevalence among
border-crosser from Southeast Asia and North Africa, and lowest in South Americans,
while another study found a higher prevalence among sub-Saharan migrants [7, 49]. In a re-
view from 2012, Asians had a high seroprevalence of HBV compared with other immigrants
and there was an indication that refugee status may be an independent risk factor for HBV
together with region of origin [51]. Compared with the autochthonous population in Italy,
migrants with chronic HBV were found to be younger and predominantly females [52, 53].
Fewer immigrants had liver morbidities and fewer received antiviral treatment.

Although there is large variation of the prevalence, as well as the systems to survey
and report cases of HBV between European countries, studies show that migrant popu-
lations from high endemic regions have increased prevalence compared to the autoch-
thonous population [30]. In general, the migrants had a very low knowledge on
hepatitis virus infection transmission routes [48] and one study found that only little
more than one in ten eligible foreign-born were tested in the UK [54].

Hepatitis C
In the study of 529 asylum seekers referred to above, 4.5% were anti-HCV positive, pre-
dominantly males and Asian refugees [46]. This is considerably higher than the 1.9%
found in a German study and also higher than the one case that was found in a study
of Syrian refugees in Europe but on par with another European study that found an
overall prevalence of 5%, ranging from 1% in West and North Africans to 6% in East
Africans [7, 8, 48]. A meta-analysis from 2015 found that—unlike for HBV—refugee
status was not a risk factor for HCV [55]. Region of origin was, however, a strong risk
factor particularly for individuals from sub-Saharan Africa, Asia, and Eastern Europe.
The study found that migrants from one of these high endemic countries may benefit
from targeted screening. In the Middle East, the prevalence in the general population
was recently found to be very low [56] which indicates that HCV screening may not be
a high priority in this large refugee population.
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Malaria
The prevalence of malaria among border-crossers was found to be 7% (highest among
Southeast Asians and lowest in South Americans and North Africans) [7]. While mal-
aria infection is very rare in the Middle East and North Africa, refugees from these re-
gions often pass through countries where Plasmodium vivax transmission is possible,
yet still rare, such as Greece and Turkey [57]. Conversely, refugees from sub-Saharan
Africa and Asia could be infected before migration and there is a risk of (re-)introduc-
tion of the parasite in areas with competent vectors such as the Anopheles mosquito. It
has been suggested that this is the likely explanation for the six cases of locally acquired
Plasmodium vivax during the summer months in Greece in 2015 [57].

Childhood diseases, vaccine preventable
Our search confirmed the lack of evidence on infectious diseases in refugee and asylum
seeker children that has previously been pointed out [3, 30].

Children that are either refugees themselves or have parents who are refugees often
lack routine vaccinations—either because of their parents’ unawareness of the vaccin-
ation programmes or because of unwillingness to participate [30]. Outbreaks of mea-
sles, rubella, and other childhood infections have been suggested to be associated with
migration from low-coverage regions. In one study set at the Greek-Turkish border in
2011, 52.5% of migrant children needed vaccination against diphtheria, tetanus, and
pertussis and 13.2% against measles, mumps, and rubella [20]. A study of refugee chil-
dren under 5 years of age found the prevalence of rubella immunity to be 14% in Afri-
can, 34% in Middle Eastern, 44% in Asian, and 71% in American refugee children [58].
The study found 50% to have measles immunity with no variation on world region.

Other infectious diseases
Shigella
The ECDC have estimated the incidence of shigellosis to be 1.4/100,000 in 2014 in the
EU/EAA, with the majority of infections (57%) to be travel-related. Several cases have
been reported in refugees having the same migration route in common: through Turkey
and Greece via the Balkans to Central Europe [59]. The ECDC concludes that it is not
unexpected to see such cases given the hygienic conditions during the migration as well
as in the reception facilities; furthermore, there is a high prevalence of shigella in many
of the home countries and some of the countries the refugees travel through.

Cutaneous diphtheria
According to the ECDC, three European countries have reported a total of nine (seven
toxigenic and two non-toxigenic) cases of cutaneous diphtheria in refugee populations
in 2015 [60]. Since national health systems may have low sensitivity to cutaneous diph-
theria among refugees due to the often limited access to health care, the number could
be higher. Cutaneous diphtheria is a way for transmission of diphtheria. The high
prevalence in many of the migrants’ country of origin combined with crowded and poor
living conditions during and after migration are perfect conditions for the spread of
diphtheria. Also, travellers that have not received vaccinations are at risk of infection.
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Louse-born relapsing fever
There have been recent reports of 27 cases of louse-born relapsing fever among refu-
gees taking the route through Libya to Italy and on to Central Europe [61]. The ECDC
concludes that most cases developed in the home country or en route because of ex-
posure to body lice. Yet, two cases were infected in Italy several years after arrival,
probably due to shared living quarters with newly arrived asylum seekers. Again, the
risk of infection is closely related to poor living conditions and there is very low risk of
spread to the general population. Health care workers are also considered to be at low
risk when taking the normal precautions such as wearing gloves during examination.

Leishmaniasis
There has been a steep rise in the number of cases of leishmaniasis among Syrian refu-
gees in Lebanese refugee camps [62]. A total of 1033 cases were reported in 2013, of
which 998 were Syrian refugees. Numbers from the first months of 2014 indicate no
change from 2013. A recent study found that 32% (n = 14) of Syrian refugees in Euro-
pean countries had cutaneous leishmaniasis [8].

MRSA and ESBL/CPO
Staphylococcus aureus MRSA were isolated in rectal (2 of 3), pharyngeal (1 of 6), and
nasal (3 of 16) swabs in Syrian refugees in Italy in 2015 [43]. In the same study, ESBL-
producing gram-negative bacteria were found in rectal (6 of 27) and pharyngeal (1 of 5)
swabs.

Sexually transmitted diseases
The prevalence of chlamydia was 3.3 and 1.4% in refugees from the Middle East and
Eastern Europe, respectively, and 0.2% for gonorrhoea in refugees from sub-Saharan
Africa and Southeast Asia [44]. In comparison, a study from the USA found a preva-
lence of 0% for both of these subgroups. The prevalence of syphilis was reported to be
2 and 1% for refugees from Africa and the Middle East, respectively [44, 46], and in a
CDC report on adult Iraqi refugees, the prevalence was 2.6% [27]. In the same CDC re-
port, Giardia intestinalis and Entamoeba histolytica were found with a prevalence of
3.1 and 1.2%, respectively.

Conclusions
With this review, we have aimed to give a broad overview of many of the infectious dis-
eases of concern in the refugee and asylum seeker populations in present time. We
present the available literature on infectious diseases in migrants, with an effort to sub-
divide this very heterogeneous population, to be able to draw conclusions on important
infectious diseases in the current refugee and asylum population.

The prevalence of tuberculosis rises during conflict—e.g. as seen in Iraq where the
prevalence rose from 62/100,000 in 2000 to 74/100,000 in 2011 [42]—and is thus a
concern in every asylum seeker and refugee population. We found latent tuberculosis
to be the most prevalent infectious disease in the current asylum seeker and refugee
population. Hepatitis B is another health concern for the current asylum seekers and
refugees while both hepatitis C and HIV have low prevalence in this population. Chla-
mydia and syphilis were the most frequently reported sexually transmitted disease in
this population. Malaria is very much related to the means and route of transportation
as are a number of other infectious diseases that have been reported on a case basis
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but represent a risk of outbreaks due to reintroduction into areas where the disease has
previously been eradicated, although only reported once.

Infectious diseases are among the significant health issues faced in the population of
asylum seekers and refugees. The risk of transmission to the autochthonous population
is very low, though outbreaks in the asylum seeker and refugee population should be
considered due to poor living conditions and suboptimal vaccination, not least among
children [4, 20, 63]. In late 2015, the ECDC published a set of recommendations in-
cluding systems to ensure health assessment immediately after arrival to the host coun-
try, adequate living conditions, and free of charge access to diagnosis and treatment of
any communicable disease [64]. A recent study found that little more than half of the
EU countries have national or sub-national guidelines for screening of newly arrived
migrants [15]. The most common screening program was targeted at tuberculosis
screening and only a third of the EU countries screened for other infectious diseases
such as hepatitis, HIV, or vaccine-preventable diseases. The most common place for
screening was in asylum centres and only very few countries conducted screening at
the pre-entry or entry stage of migration.

Few studies analysed data taking into account the reason of migration, the import-
ance of which is illustrated by the possible association found between refugee status
and HBV infection and the stronger evidence against such association to HCV [51, 55].
Most studies presented analysis accounting for world region of origin or did not con-
sider ethnicity at all. While world region is preferable to the latter, this will still likely
represent an extremely heterogeneous group in both risk epidemiology, reason for mi-
gration, and health knowledge.

The very broad scope of this review is a limitation, as it is not possible to provide an
in-depth analysis of any one disease. Also, we have implemented a search strategy with
MeSH terms exclusively. While this allows a high specificity in our search results, it
may have excluded the most recently published articles. In our review we have included
several studies on other migrant sub-populations than those of primary interest (refu-
gees and asylum seekers) and even on the super-population “migrants”. We have done
this to be able to present the best evidence on the subject at the moment and have
taken great care to be specific on the sub-population in question.

The great diversity and often suboptimal reporting on the sub-population of migrants
under study as well as the general lack of evidence in this area of research hampers infer-
ence on the health of asylum seekers and refugees and limits comparability across studies
and countries. Published research on the health of a “migrant population” including all of
foreign nationality should be clear on why such broad definition is warranted. While sev-
eral studies include analysis of region of origin, and few studies do include migrant status
as a factor in the analysis, the independent effect of fleeing and living as a refugee is still
to be examined. The very different estimates of both HBV and HCV infection in the Ital-
ian and the German study is a good example of the difficulties of comparing or even
reporting estimates for such heterogeneous groups [46, 48]. Even though the two coun-
tries are likely receiving migrants from the same areas (albeit set with 2 years apart), one
study does not define migrants at all whereas the other defines migrants as asylum
seekers; one chooses to group some countries, the other chooses another subdivision.

In a clinical setting, European countries should seek to accommodate this new and
very heterogeneous subpopulation, e.g. by developing migrant health clinics that
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specialises to handle the health care needs of this diverse group as is seen for instance
at the Odense University Hospital in Denmark [65]. This will help to strengthen the ef-
forts already taking place in the receiving countries’ health care system and by a num-
ber of NGOs [3, 66]. The ECDC has developed a handbook for clinicians for health
assessment of refugees and migrants in the EU/EEA [67]. Together with training of
health care professionals, such initiatives are a step towards high quality and equal stan-
dards of health care in the reception of asylum seekers and refugees in the European
countries.

As Clark and Mytton [45] put it “Without further healthcare services development
and research, the prevalence of communicable diseases in asylum seekers and refugees
will continue to remain the subject of speculation rather than fact. This will result in
continuing policy development that is not evidence-based and insufficient treatment
for this vulnerable sub-section of society.”
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Introduction: Concerns have been raised regarding the emergence of antimicrobial-resistance and parasitic infec- 
tions in the European refugee population. Here, we estimated the prevalence of intestinal parasites and selected 
antimicrobial-resistant bacteria in newly arrived asylum seekers in Denmark. 

Materials and methods: Using a cross-sectional one-stage cluster sample design, adult Syrian asylum seekers were 
included upon arrival in Denmark. Faecal samples were collected and tested for ova and parasites, extended- 
spectrum beta-lactamase-producing Enterobacterales (ESBL-E) and carbapenemase-producing organisms (CPO). 
Throat swabs were collected and analysed for methicillin-resistant Staphylococcus aureus (MRSA) and Corynebac- 
terium diphtheriae . 

Results: We invited 121 eligible individuals (20% of the source population) from six di�erent asylum centres to 
participate, of whom 113 agreed. Throat swabs and faecal samples were received from 104 and 48 participants, 
respectively. Seven individuals did not provide enough material for the entire panel of faecal analyses. Three 
individuals (7.3%, 95%CI: 2.5�19.4%) were colonised with Giardia intestinalis and 28 (68.3%, 95%CI: 53.0�
80.4%) with Blastocystis sp. (subtypes 1 [ n = 5], 2 [ n = 9] and 3 [ n = 14]). Seven individuals (6.7%, 95%CI: 
3.3�13.3%) were colonised with MRSA and one with ESBL-E. None had CPO or Corynebacterium diphtheriae and 
none reported any gastro-intestinal symptoms. 

Discussion: Even with the most conservative estimates, the prevalence of Giardia intestinalis, Blastocystis sp. and 
MRSA was high in this asymptomatic refugee population. 

Conclusions: We highlight the importance of raised awareness of antimicrobial-resistant bacteria when attending 
to newly arrived Syrian refugees. Meanwhile, our data suggest that routine screening for intestinal parasites in 
this population is of limited clinical relevance. 
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. Introduction 

By the end of 2018, the European Union (EU) hosted almost 2.5
illion refugees of whom approximately 36,000 lived in Denmark

 The World Bank, 2019 , UNHCR, 2019 , UNHCR popstats, 2019 ). In
omparison, in 2014, the number of refugees in the EU and Den-
ark was about 1 million and 18,000, respectively. The large major-
ty of refugees in the EU are from the Middle East, and a traditional,
Abbreviations: ESBL-E, extended-spectrum beta-lactamase-producing Enterobacte  
taphylococcus aureus ; C. diph, Corynebacterium diphtheriae ; MALDI-TOF, Matrix-ass  
on�dence interval; ANOVA, Analysis-Of-Variance. 
� Corresponding author. 

E-mail addresses: eiset@ph.au.dk (A.H. Eiset), run@ssi.dk (C.R. Stensvold), kfu@s

ttps://doi.org/10.1016/j.jmh.2020.100016 
eceived 6 November 2020; Received in revised form 2 December 2020; Accepted 2 
vailable online 5 December 2020 
666-6235/' 2020 Published by Elsevier Ltd. This is an open access article under th
rales; CPO, Carbapenemase-producing organisms; MRSA, Methicillin-resistant
isted laser desorption-ionization time-of-�ight; IQR, inter-quartile range; CI,

lthough largely unfounded, concern in public health is the spread
f infectious diseases and antimicrobial-resistant bacteria to the au-
ochthonous population in the host country ( Abubakar et al., 2018 ,
astelli and Sulis, 2017 ). Symptoms of intestinal parasite colonisation
r infection range from absent or mild, through gastrointestinal com-
laints to organ failure, depending on the agent in question. Recent
tudies have found a relatively high prevalence (ranging from 17%
o 59%) of gastrointestinal parasites in refugee populations in Swe-
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