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Abstract

Purpose In 2016, the number of refugees worldwide reached 65.6 million. So far, only limited data are available on the health
status of refugees and asylum seekers (RAs). Especially, notifiable infectious diseases (NIDs) carry the risk of outbreaks in
communal accommodations hosting RAs.

Methods We conducted a monocentric retrolective cross-sectional study including 15,137 RAs treated in a special health
care unit for RAs located in the major reception center in Munich from November 2014 to October 2016. Altogether 811
RAs with NIDs according to sections 6 and 7 of the German Infection Protection Act or with other infections relevant in the
setting of a communal accommodation (RIDs) could be identified.

Results The gender and age distribution was generally comparable to that of refugees in Germany. However, patients from
East Africa and Nigeria were significantly overrepresented. NIDs/RIDs were dominated by cases of tuberculosis, hepa-
titis B, and vaccine-preventable and parasitic diseases. Significant risk factors included country of origin (COI) and age
for hepatitis B, age for hepatitis C, gender and age for HIV, and COI, gender and age for tuberculosis and ectoparasitosis.
Calculated prevalences of hepatitis B, hepatitis C, and HIV were mostly below those of the COI. Incidences of tuberculosis
were mostly strongly elevated.

Conclusions COI, gender, and age have an impact on the occurrence of NIDs/RIDs. Early vaccinations and improved hygiene
could be effective in preventing NIDs/RIDs in communal accommodations. Screening, prompt therapy, and infection protec-
tion measures are necessary to prevent the transmission of diseases.
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Introduction seekers (RAs) are not available up to now [3, 4]. In this
study, the occurrence of notifiable infectious diseases (NIDs)

The Global Trends Report of the United Nations High Com-  in accordance with section 6 as well as infections with a

missioner for Refugees shows a number of 65.6 million for-
cibly displaced persons worldwide by the end of 2016 [1].
In 2015, the number of newly registered asylum seekers in
Germany amounted to a total of 890,000 people [2]. Rep-
resentative data on the health status of refugees and asylum
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pathogen according to section 7 of the German Infection
Protection Act (IfSG) or any other infectious disease rel-
evant in the setting of a communal accommodation (RIDs)
is examined using the example of the “Bayernkaserne”, the
major reception center located in Munich, Germany.

In 2015, 476,649 asylum applications were submitted
to the Federal Office for Migration and Refugees (BAMF),
followed by further 745,545 applications in 2016 [5, 6].
Syria, Afghanistan, and Iraq were among the most relevant
nationalities of RAs in 2016. In general, 65.7% of the RAs
are male and 73.8% are under the age of 30 [6]. Due to the
sharp rise in involuntary migration, considerable challenges
for the health systems of the hosting countries arise [7]. Pre-
vious studies showed that refugees are often suffering from
the same diseases as the resident population and thus do
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not represent an increased risk of infection for the general
population [8—10]. In particular, illnesses well known in
general medicine, such as respiratory infections, neuropsy-
chiatric diseases, gastrointestinal infections, diseases of the
musculoskeletal system, and skin diseases, have been diag-
nosed [11, 12] Also, partly due to the screening procedures,
the reported infectious diseases of RAs as of October 2017
reveal a comparatively higher number of cases of tuberculo-
sis, hepatitis B, and hepatitis C as well as vaccine-preventa-
ble diseases and gastrointestinal infections [8]. As RAs are
a heterogeneous population, they could differ concerning
risk factors for acquiring infectious diseases. The countries
of origin (COls), countries crossed in transit, and the condi-
tions during the flight could be of importance [9, 13]. Other
relevant issues concern the lack of knowledge about sexually
transmitted diseases, provision of barrier contraceptives, and
sexual violence [14].

Research question and hypotheses

The primary goal of this study was to identify and statisti-
cally confirm possible risk factors for NIDs and RIDs to
improve detection and prevention of these diseases in RAs.

Methods

The population under investigation consists of RAs who
were treated from November 1, 2014 to October 10, 2016,
at a special health care unit for RAs run by REFUDOCS, an
association for the medical care of refugees, asylum seekers,
and their children, in the reception center “Bayernkaserne”
in Munich. Medical data were collected by REFUDOCS
using a commercially available database (x.isynet version
15.1 of medatixx GmbH & Co. KG, Regensburg, Germany).
REFUDOCS provided irreversibly anonymized data con-
cerning patients suffering from an NID/RID. The following
data were collected: gender, date of birth, nationality, and
diagnosis.

Concerning the classification of the hepatitis B serology,
all cases in which the HBs antigen, anti-HBc, and anti-HBe
were positive were considered to be chronic, whereas cases
in which the HBs antigen, anti-HBc, and the HBe antigen
were positive were additionally regarded as highly infec-
tive. All cases with both positive anti-HBs and anti-HBc,
and cases in which only anti-HBc was positive in the serol-
ogy and hepatitis B virus DNA was not detectable were
regarded as past infections [15]. Cases with a past infection
remain part of the hepatitis B number of cases to obtain a
larger comparison population. NIDs/RIDs were addition-
ally classified into disease groups: skin diseases (impetigo
contagiosa, pediculosis, scabies, and varicella zoster),
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vaccine-preventable diseases (hepatitis B, influenza, mea-
sles, pertussis, post-polio syndrome, and varicella), sexu-
ally transmittable diseases (hepatitis B, hepatitis C, HIV,
lues, and scabies), and systemic and gastrointestinal diseases
(giardiasis, hepatitis B, hepatitis C, HIV, influenza, louse-
borne relapsing fever, lues, malaria, measles, post-polio syn-
drome, and tuberculosis). As several diseases were included
into more than one group, percentages can add to more than
100%. Statistical analysis and graphics were done with IBM
SPSS Statistics 24 (IBM, Armonk, USA). Risk factors for
the occurrence of the infectious diseases hepatitis B, hep-
atitis C, HIV, pediculosis, scabies, and tuberculosis were
explored by logistic regression analysis. The risk factors
such as gender, age, and regions according to the geographic
division of the United Nations were used [16]. The reference
category for the variable regions consisted of regions which
could not been included in the logistic regression analysis
due to the small number of patients and those patients with
unknown nationalities. A p <0.05 was considered to be sig-
nificant. The study was approved by the ethics committee of
the Ludwig-Maximilians University, Munich.

Results
Demographic data

The population under investigation consisted of 15,137
RAs. The nationality of only 8130 patients was known and
included 66 different nationalities. Out of 15,137 RAs, the
study population of 811 patients with an NID/RID was
identified. Altogether, 882 NIDs/RIDs were diagnosed. The
study population consisted of 197 (24.3%) women and 614
(75.7%) men. Concerning the gender distribution according
to COI, male patients were mostly predominant, except for
individuals with Nigerian origin showing almost 50% female
patients (Fig. 1).

Regarding the age structure, the large number of young
adults is noticeable compared to the decrease in the num-
ber of patients over the age of 40. 116 (14.3%) minors and
695 (85.7%) adults were treated. In 738 out of 811 patients
(91.0%) the nationality was known. These came from 33
COIs. Predominantly, patients from Somalia (17.8%), Nige-
ria (13.4%), Afghanistan (13.3%), Eritrea (9.7%), and Syria
(7.4%) were treated for an NID/RID.

Notifiable and other relevant infectious diseases

Hepatitis B, hepatitis C, HIV, pediculosis, scabies, and
tuberculosis represented the NIDs/RIDs with the highest
number of cases accounting for 798 (90.5%) out of the 882
cases (Fig. 2). Concerning hepatitis B virus infections, 17
(10.6%) cases had an unclear serostatus, 100 (62.5%) had



Notifiable infectious diseases in refugees and asylum seekers: experience from a major reception... 377

Fig. 1 Gender distribution by
nationality
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differentiation. Notably, 194 (22.0%) out of the 882 cases
were vaccine-preventable diseases and 407 (46.1%) were
caused by skin diseases. 382 (43.3%) cases were caused
solely by scabies and pediculosis. In addition, 513 (58.2%)
of the cases were sexually transmittable. Systemic and
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gastrointestinal diseases together amounted to 457 (51.8%)
cases.

NIDs/RIDs according to gender

213 cases (24.1%) occurred in female patients and 669
(75.9%) in male patients. This was mostly consistent with
the general gender distribution. Notably, concerning HIV
and pediculosis, the female sex was significantly overrepre-
sented (65.4 and 68.0%, respectively).

NIDs/RIDs according to age

RAs in our study were a young population (range 2—76 years,
median 23 years). Skin diseases and vaccine-preventable dis-
eases were more prevalent from childhood to young adult-
hood (Fig. 3). Chronic infectious diseases and sexually
transmitted diseases were predominant in adults older than
25 years. Concerning cases of varicella zoster, the low age
median is noticeable.

NIDs/RIDs according to country

Concerning hepatitis B, 55.2% of the patients with NIDs/
RIDs from Mali, 50.0% from Senegal, 48.1% from Sierra
Leone, 29.4% from Nigeria, 13.9% from Afghanistan,
and 11.1% from Somalia were infected or had past infec-
tions. Hepatitis C infections were found in 6.7% of patients
from Syria and 2.8% from Nigeria. HIV infections were

predominantly diagnosed in patients of Nigerian origin
(14.7%). The highest percentage shares for pediculo-
sis were found in patients from Syria (28.3%), Nigeria
(11.0%), Afghanistan (7.4%), and Somalia (6.3%). Sca-
bies was most often seen in patients from Eritrea (65.8%),
Somalia (47.9%), Afghanistan (39.8%), and Nigeria
(26.6%). COIs with the highest percentage shares for
tuberculosis were Pakistan (58.5%), Somalia (45.1%),
and Afghanistan (30.6%). The two patients with louse-
borne relapsing fever stemmed from Somalia, had condi-
tion after infection and presented for follow-up. One had
experienced a mild course of disease, the other a severe
form with multi-organ failure requiring invasive ventila-
tion and intensive care therapy.

Due to the high number of patients, incidences and preva-
lences in RAs could be calculated for the countries Afghani-
stan, Eritrea, Nigeria, Sierra Leone, Somalia, and Syria and
compared with those in the respective COI (Table 1).

The prevalences of hepatitis B, hepatitis C, and HIV,
except for the prevalence of hepatitis B in Sierra Leone,
were below those in the respective COIs. The same applies
to the incidences of malaria except for Somalia. In contrast,
the incidences of tuberculosis show on average 23 times
higher values in the “Bayernkaserne”. Especially, the high
incidences of tuberculosis for the nationalities Sierra Leone
and Somalia have to be mentioned.

Concerning the results of the logistic regression analysis,
rising age and the COI were significant risk factors for hepa-
titis B, rising age for hepatitis C, gender and rising age for
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Table 1 Comparison of incidences and prevalences of individual infectious diseases In accordance with [17-22]

Nationalities Prevalences in % [95% CI|

Incidences
(per 100,000 people) [95% CI]

Hepatitis B Hepatitis C HIV Malaria Tuberculosis
Ottetal. BK Gower etal. BK WHO BK WHO BK WHO BK
2005 2014-2016 2000-2013 2014-2016 2015 2014-2016 2014  2014-2016 2015 2014-2016
Afghanistan 24 0.8 1.1 0.1 0.1 0.0 189 56 189 1833
[0.5-1.3] [0.0-0.4] [6-259] [1288-2533]
Eritrea 5-7 1.1 1.0 0.0 0.6 0.0 589 527 65 2109
[0.4-2.2] [149-1400] [1158-3544]
Nigeria > 8 2.6 8.4 0.2 3.1 1.3 4296 564 322 1128
[1.8-3.6] [0.1-0.6] [0.8-2.0] [253-1104] [648-1835]
Sierra Leone > 8 11.4 5.3 0.0 1.3 0.5 21,299 1364 307 5455
[7.7-16.1] [0.0-2.1] [386-3594] [3016-9053]
Somalia 5-7 2.1 1.0 0.0 0.5 0.0 102 132 274 8564
[1.3-3.3] [14-614] [6730-10,713]
Syria 2-4 0.5 3.1 0.3 - 0.0 0 0 20 863
[0.2-1.1] [0.1-0.7] [460-1489]

Prevalences and incidences of the “Bayernkaserne” were calculated on the basis of 8130 patients with a corresponding system-stored nationality.
For HIV prevalence for Nigeria, “HIV and AIDS estimates 2015" of UNAIDS were used. The prevalence of HIV is stated for adults aged 15-49.
Incidences of malaria were calculated using WHO data, whereas the incidence of tuberculosis was provided by WHO

BK Bayernkaserne

HIV, COI, gender and rising age for tuberculosis, and COI,
gender and falling age for scabies and pediculosis (Table 2).

Discussion

The composition of the study population concerning gen-
der and age distribution corresponds to that of refugees in
general [6, 23-25]. Syria, Afghanistan, Iraq, Albania, and
Kosovo were the most important COIs in 2015 and 2016 [26,
27]. The RKI numbers Syria, Afghanistan, Iraq, Eritrea and
Somalia among the most frequently mentioned COlIs related
to NIDs [28, 29]. In our study population, in descending

order, Somalia, Nigeria, Afghanistan, Eritrea, and Syria
were the most relevant COIs. Patients from East Africa and
Nigeria were, therefore, overrepresented. Traditionally, more
African asylum seekers can be found in Munich, resulting
also from the specialization and competence of the regional
offices of the BAMF [30, 31]. Whereas RAs from Syria and
Iraq used the Balkan route until March 2016, RAs from
sub-Saharan Africa had to cross the Mediterranean Sea.
This flight route includes possibly more health risks (e.g.,
desolate hygienic and social conditions in refugee camps in
Northern Africa). In addition, the countries of sub-Saharan
Africa have higher prevalences of hepatitis B and HIV com-
pared to West Asia [32, 33]. In accordance with that, a Swiss

Table 2 Odds ratios of the

o . . Hepatitis B Hepatitis C ~ HIV Pediculosis  Scabies Tuberculosis
logistical regression analysis

OR Sigz. OR Sig. OR Sigz. OR Sigz. OR Sig. OR Sig.

Gender (male) 1.109 0.649 0.577 0.370 0.122 0.000 0.12 0.000 1.915 0.001 2.963 0.000

Age 1.038 0.000 1.069 0.000 1.087 0.000 0.902 0.000 0.985 0.036 1.029 0.000

Regions 0.000 0.583 0.201 0.001 0.000 0.000

Middle Africa 5.544 0.020 2.959 0.468 3.303 0.329 0 0.999 0.058 0.008 4.421 0.051

East Africa 1.174 0.738 0 0995 04  0.336 0432 0.104 0.646 0.116 5.368 0.000

West Africa  6.413 0.000 0.701 0.762 2.575 0.237 0.449 0.122 0.2  0.000 2.732 0.029

South Asia 1.4 0497 0.539 0.632 0 0.995 0.812 0.709 0.325 0.000 5.768 0.000

West Asia 1.21  0.741 23 0481 0 0.996 3.084 0.030 0.182 0.000 2.184 0.153

East Europe 1.361 0.798 5.5 0.284 0 0.999 0.225 0.238 0.099 0.037 10.601 0.010

South Europe  1.671 0.510 1.919 0.660 0 0.998 0.491 0.453 0.078 0.001 12.455 0.000

p < 0.05 was considered to be significant
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study also showed a higher number of infectious diseases in
refugees from the African region and in particular in Eri-
trean refugees [24].

Due to screening, tuberculosis, hepatitis B, and hepati-
tis C cases are found more often among RAs. In addition,
vaccine-preventable diseases and gastrointestinal infections
have been reported frequently [8]. According to an article
reviewing studies from 2003 to 2016 at points of care in
Europe, respiratory, gastrointestinal, and dermatological
infections are among the most frequent communicable dis-
eases in refugees and migrants as well as vaccine-prevent-
able diseases [12]. This is largely in accordance with the
NIDs/RIDs diagnosed in this study. The high proportion
of vaccine-preventable and sexually transmitted diseases
is of interest, as these cases could be significantly reduced
by vaccination, sex education, and the provision of barrier
contraceptives [14]. The share of pediculosis and scabies
could also be reduced by improved hygienic measures. Other
European studies confirm the high number of infections with
scabies and skin infections in general [23, 24].

Concerning gender distribution, the relatively high per-
centage of female patients with HIV and pediculosis is
interesting. Female Nigerians with an NID/RID were clearly
overrepresented in our population, particularly regarding
HIV infections. In general, women not only in Nigeria (3.3
vs. 2.6%) but also in all of Africa show higher prevalences
of HIV [34]. Furthermore, HIV infections are important
in the medical care for pregnant women, leading to more
documented cases. The female predominance for pediculosis
can be explained by hair length and frequent contact with
children.

Concerning age distribution, skin diseases and vaccine-
preventable diseases play a major role in childhood and
young adulthood. Especially in the view of low immuni-
zation rates in underaged RAs (68.9%) for complete posi-
tive serostatus for measles, mumps, rubella, and varicella,
prompt vaccination is recommended [35]. In Greece, 91.3%
of refugee children presented with an unknown vaccination
status [36]. Outbreaks of measles can affect the population
of the host countries as seen in the measles outbreak in Ber-
lin in 2014/2015 [37]. Regarding varicella zoster, the com-
paratively low median age of the patients could be explained
by the small number of only three persons affected and the
physical and psychological stress caused by the flight as fur-
ther infectious diseases could be excluded.

Lower prevalences of hepatitis B, hepatitis C, and HIV
and lower incidences of malaria were found in the reception
center compared to the COIs. As in the reception center, the
documentation of NIDs depends on the medical consulta-
tion, possibly not all cases are captured. This is confirmed by
the higher percentage shares in the data from the Bavarian
Office for Health and Food Safety which has access to the
complete screening data from all RAs arriving in Bavaria
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which are, for example, in accordance with the HIV preva-
lences in the COls, e.g., 3.58% in Nigerian RAs [38]. An
Italian study also reported higher prevalences of hepatitis B,
hepatitis C, and HIV (9, 4 and 1%, respectively), and identi-
fied in RAs from sub-Saharan Africa an HBsAg-positivity
rate of 14% [33]. The results of a meta-analysis validated
the prevalences of hepatitis B and hepatitis C (10.5, 3.4%)
among RAs of African origin [39].

Concerning the lower incidences of malaria, especially
for malaria tropica, the stay in malaria-endemic regions
within the previous 3 months after arrival is crucial [40].
Only those RAs with persisting low-grade parasitaemia
acquired in their home countries or malarious areas crossed
during the flight could get symptomatic as no further rel-
evant risk of infection exists in the areas of Northern Africa
and Europe. In contrast to this, tertian malaria can still show
relapses even after years. In several European countries, a
rise of Plasmodium vivax malaria, predominantly in RAs
from Eritrea, has been observed [25, 41]. Unfortunately, in
our study, malaria cases could not be further differentiated.

The incidences of tuberculosis show highly elevated rates,
up to a factor of 23. An up to tenfold increase in incidences
in asylum screenings compared to country-specific inci-
dences could also be confirmed by other studies [30, 42]. In
addition, almost half of the asylum seekers who presented
at the Emergency Department of a Dutch university hospi-
tal had an infectious disease of which 34% suffered from
pulmonary tuberculosis [25]. In our study, the COlIs, the
division into pulmonary and extrapulmonary cases, and the
age median are in accordance with the data of the RKI [43].
Physical and psychosocial stress can lead to a reduced gen-
eral condition of health as well as to a progression and reac-
tivation of a latent tuberculosis infection [44]. On the other
hand, the incidences and prevalences calculated in this study
should also be considered cautiously, since they are based on
the system-stored nationality of only 8130 patients limiting
the value of these data, and the nationality was known for
only 738 out of 811 patients with NIDs/RIDs. In addition,
the population is suffering from at least one NID/RID and
thus does not correspond to a large healthy group. The expo-
sure for tuberculosis can take place in the COI or during the
flight. In our study, particularly, RAs arriving from regions
of East Africa, South Asia, Eastern Europe, and Southern
Europe are at risk. On the other hand, published data up to
now do not suggest a significantly elevated risk of transmis-
sion to the population of the hosting countries. Risk group
for infection are the RAs themselves either by reactivation
or infection by close contact to other RAs [45].

Origin from the regions Middle and West Africa was a
significant risk of infection with hepatitis B. Other publi-
cations also suggest that countries in sub-Saharan Africa
and the Western Pacific region have the highest preva-
lences of hepatitis B [32]. Screening for hepatitis B and
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vaccination are, therefore, relevant for RAs stemming from
these regions [14].

Primarily children would take advantage of prevention
against pediculosis. The protective effect the risk factor
“regions” has on scabies can be explained by the refer-
ence category used, which consisted of patients from other
regions not specially mentioned or of unknown nationality
of which a large proportion was suffering from scabies.

Regarding the limitations of the study, it has to be
pointed out that the nationality was unfortunately not
known for all RAs, therefore, resulting in imprecision con-
cerning the calculations of the country-specific incidences
and prevalences. In addition, the study was conducted as
a single-center analysis, which includes the risk of bias
concerning nationality and typology of the RAs, making
a generalization of the results difficult. As the time of per-
manence of the RAs in Europe could not be determined,
the site of infection acquisition is difficult to ascertain.

Although the high rates of tuberculosis are of concern,
the prevalence of other NIDs/RIDs with relevant risk of
spreading in the hosting country like hepatitis B or HIV
in our study was low. However, the vulnerability of RAs
regarding, especially, vaccine-preventable diseases should
be of utmost importance in the prevention of infectious
diseases and cases of NIDs/RIDs should be monitored
across Europe [46]. Treating physicians should be aware
of the possibility of tuberculosis reactivation in RAs so
that cases can be detected and treated early on. Laboratory
tests identifying those persons that are at elevated risk
of reactivation of tuberculosis are especially warranted.
Furthermore, collection of medical data should also focus
on the medical presentations of RAs in the regular medical
system, i.e., at the offices of general practitioners, pedia-
tricians, or gynecologists to investigate, in the future, the
scope of the burden of illness in RAs concerning espe-
cially tuberculosis and also psychiatric sequelae of the
flight such as post-traumatic stress disorders.
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