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Summary
BACKGROUND: In the last decade an increasing number
of asylum-seeking children arrived in Europe and local
healthcare systems have been challenged to adapt to their
health needs. The aim of this study was to compare the
spectrum of disease and management of asylum-seeking
and non-asylum-seeking children requiring hospital admission.
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METHODS: This was a retrospective cohort study including health data from recently arrived asylum-seeking and
non-asylum-seeking children admitted between January
2016 and December 2017. Data were collected using
electronic administrative and medical records.
RESULTS: Of 11,794 admissions of 9407 patients, 149
(1%) were asylum-seeking and 11,645 (99%) from nonasylum-seeking children. In asylum-seeking children the
median age was 4 years (interquartile range [IQR] 0–13)
with 61% males and in non-asylum-seeking children 4
years (IQR 0–11) years with 56% males. Respiratory infections accounted for 17–19% of admissions in both
groups. Rare infectious diseases were more frequent in
asylum-seeking children (15 vs 7%; difference in proportions 0.08, 95% confidence interval [CI] 0.02–0.14; p
<0.001,). Injuries were more frequent in non-asylum-seeking children (22 vs 13%; difference in proportions 0.09,
95% CI 0.04–0.014; p <0.01). Admissions for mental
health disorders were infrequent but more common in
asylum-seeking children (6 vs 3%; difference in proportions 0.03, 95% CI −0.01 – 0.07; p = 0.02) Prescription
of analgesics was lower in asylum-seeking than non-asylum-seeking children (3.4 vs 6.5 accounting units per admission). Antibiotic prescription was comparable in both
groups.
CONCLUSION: Asylum-seeking children represent a
small number of total admissions. Age distribution and
main reason for admission being diseases of the respi-
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ratory system were comparable in asylum-seeking and
non-asylum-seeking children. Rare infections and mental
health disorders are important diseases in asylum-seeking
children and require special attention and training of staff
working with paediatric asylum seekers.
Keywords: migrant health, refugee health, children, immigrant, Europe

Introduction
The United Nations High Commissioner for Refugees estimated that in 2017 there were 25.4 million refugees and
3.1 million asylum-seekers worldwide, of whom 52% were
younger than 18 years [1]. Switzerland registered over
45,000 asylum requests in 2016 and 2017 [2–4], of which
43–46% were submitted by minors aged <18 years (personal communication, 31 July 2018, Sandra Binggeli,
Swiss State Secretariat for Migration) [4]. Globally, an
estimated 173,800 were unaccompanied minors and in
Switzerland 2730 were registered, accounting for 6% of
the total asylum requests [1].
Asylum-seeking children are among the most vulnerable
groups in the migration crisis. Their health status is influenced by several factors including their health before leaving the country of origin, and conditions during the journey and in the host country. Many suffer from malnutrition,
and communicable and mental health disorders, as they
may have experienced exploitation, violence, war, separation from family and trauma [5]. In host countries asylumseeking children face cultural and linguistic barriers, which
have been shown to be a major risk factor for poor health
[5, 6]. The World Health Organization (WHO) encourages
local healthcare systems in host countries to adapt to the
health needs and problems of refugees and asylum-seekers
and underlines the importance to implement refugee and
migrant health in public health programmes.
Studies about the healthcare and health needs of asylumseeking children in high-income host countries in Europe
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are limited. Infectious diseases seem to be an important
reason for hospital admission amongst asylum-seeking
children [7, 8] and adults [9–11]. In 2015, a study from our
institution found that mostly pathogens with a high prevalence in the local population were responsible for infections of admitted refugee children [12]. None of these studies, however, include detailed information on the further
management of admitted asylum-seeking children and systematically compared this with the local population.
The aim of this study was therefore to analyse and compare
the epidemiology and spectrum of diseases in asylumseeking and non-asylum-seeking children admitted to our
hospital and detail management differences between the
two groups.

Methods
Study design
This was a retrospective cohort study comparing health
data from recently arrived asylum-seeking and non-asylum-seeking children admitted to the University Children’s
Hospital Basel between January 2016 and December 2017.
Analysis of data from children who presented in the emergency department but were not admitted is part of a separate study [13].
Study population
Patients admitted between 1 January 2016 and 31 December 2017 were identified using administrative electronic records. The asylum-seeking status was systematically
recorded for all children using the following criteria: (i)
referral from one of the reception and processing centres
run by the State Secretariat for Migration, (ii) presenting
any document declaring the patient to be asylum seeking,
or (iii) presenting an asylum-seeking identity card. To target only recently arrived asylum-seeking children, identified records were checked for any previous presentation
using the unique identifier of the patient and excluded if a
record from before January 2015 was detected. Non-asylum-seeking children were identified for the same period
using the administrative electronic records. Only children
admitted to the hospital were included for further analysis;
records from outpatient departments and admissions to the
short stay unit were excluded.
Data collection and statistical analysis
Administrative electronic records were used to extract the
following variables: main diagnosis, country of origin, age,
sex, country of birth, admission and discharge date, admission department, imaging done, treatment prescribed.
Electronic medical records were used to extract detailed
information about the asylum-seeking patients including
family structure, referring physician, pathogens detected,
vaccination status and the use of interpreter services. Main
diagnoses were coded using the International Classification of Diseases (ICD)-10 classification according to the
WHO. An admission was defined as a documented presentation at our institution with overnight stay. Accountingunits were used for the analysis of prescribed medication.
An account-unit was defined as a documented administration of a drug. Data were entered into a REDCap database
(REDCap Software, version 6.9.4, 2018). Quality control
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of the REDCap data was done and records were locked before analysis.
STATA (Stata/IC Version 13.1 2013) was used for analysis
and generation of graphs. Analyses were per patient (age,
sex, country of origin) or per admission (main diagnosis,
duration of admission, medication prescribed). Statistical
comparisons were made using the chi-square test for categorical data and t-test for differences in means when data
were normally distributed. If the distribution of data was
not known, a Wilcoxon test was performed in parallel with
the t-test and the t-test result only accepted if the results
matched. A two-sample proportion test with a confidence
interval (CI) of 95% was used to test differences in proportions. For CIs of medians, centiles with binomial interpolated confidence intervals were calculated. For CIs of proportions, the exact Clopper-Pearson CI was used.
Ethics
Ethics approval (EKNZ 2017-01585) for this study was
granted in October 2017 by the Ethics Committee of
North-West Switzerland.

Results
Study population
For the final analysis 11,794 admissions of 9407 patients
were included. Of these, 1% of admissions (149/11,794)
and 1% of patients (117/9407) were asylum-seeking children (fig. 1). In total, there were 9290 patients in the nonasylum-seeking and 117 patients in the asylum-seeking
group. The median age in both groups was 4 years; the
interquartile range was 0–13 and 0–11 years for asylumseeking and non-asylum-seeking children, respectively. A
total of 61% and 56% were male in the asylum-seeking
and non-asylum-seeking children, respectively (table 1).
Infants were the largest admitted age group (30%) in both
groups. In addition, in the asylum-seeking group a second
peak in the age distribution was seen in adolescence with
11% (17/149) being aged ≥15 compared with 5% (565/
11’645) in the non-asylum-seeking group (fig. 2).
In the asylum-seeking children the most frequent countries
of origin were: Eritrea 21% (25/117); Afghanistan 19%
(22/117) and Syria 15% (18/117). The most frequent countries of birth were Switzerland 36% (40/117), Afghanistan
15% (17/117) and Syria 13% (14/117). In the non-asylumseeking children the most frequent countries of origin were
Switzerland 65% (6057/9290), Germany 8% (746/9290)
and Italy 3.4% (312/9290). The most frequent countries
of birth were Switzerland 91% (8176/9290), Germany 3%
(268/9290) and France 0.6% (54/9290).
In the asylum-seeking group, 16% of admissions were
unaccompanied minors (24/149). In 63.8% of admissions
(95/149), the child was accompanied by both parents, in
6.7% by one parent (10/149) and in one case by a caregiver
who was not a parent (1/149; 0.7%). In 12.8% of admissions (19/149), data on the family structure were not available.
Main admission diagnosis and duration of admission
The main admission diagnosis in the asylum-seeking children were: diseases of the respiratory system (ICD-10
codes J00–J99) 17% (26/149), certain infectious and para-

Page 2 of 10

Original article

Swiss Med Wkly. 2020;150:w20252

sitic diseases (ICD-10 codes A00–B99) 15% (22/149) and
injury, poisoning and other consequences of external causes (ICD-10 codes S00–T98) 13% (19/149). In the non-asylum-seeking group the most frequent reasons for admission
were injury, poisoning and other consequences of external causes 22% (2517/11,645), diseases of the respiratory system 19% (2187/11,645) and conditions originating in
the perinatal period (ICD-10 codes P00–P96) 9% (1057/
11,645). Mean duration of admission was 4 days in the asylum-seeking and 3 days in the non-asylum-seeking children (table 1). Further diseases and details can be found in
table 2 and supplementary table S1 in appendix 1.
The frequency of admission for diseases of the respiratory
system was comparable in both asylum-seeking and nonasylum-seeking groups at 17% (26/149) and 19% (2187/
11,645), respectively (difference in proportions 0.02, 95%
CI −0.08 to 0.04; p = 0.73; fig. 3). Admissions for certain
infectious and parasitic diseases were more frequent in the
asylum-seeking than the non-asylum-seeking children at

15% (22/149) and 7% (824/11,645), respectively (difference in proportions 0.08, 95% CI 0.02 to 0.14; p <0.001).
In the asylum-seeking children, 3% of the admissions were
caused by malaria (5/149), intestinal infections (4/149)
and active tuberculosis (4/149). In the non-asylum-seeking
children malaria or active tuberculosis were very rare accounting for <0.1% of admissions (2/11,645 and 4/11,645,
respectively).
Admissions for injury, poisoning and certain other consequences of external causes were more frequent in nonasylum-seeking children at 22% (2517/11,645) compared
with 13% (19/149) (difference in proportions 0.09, 95%
CI 0.04 to 0.14; p <0.01). Within this category head injuries were the most frequent reason for admission, with
intracranial injury being more frequent in asylum-seeking
than non-asylum-seeking children 2% (3/149) and 7.5%
(871/11,645), respectively, (p = 0.01) (table 2).
Admission for mental health disorders (F00–F99) were
more frequent in the asylum-seeking children than the non-

Figure 1: Flow chart – Study population
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Table 1: Baseline characteristics, countries of origin, native country by asylum-seeking and non-asylum-seeking patients in 2016/17.
Asylum-seeking
Characteristics

Admissions
n = 149
n

IQR/%

Non-asylum-seeking
Patients
n = 117

Admissions
n = 11,645
n

Patients
n = 9290

n

IQR/%

n

IQR/%

Median age (years)
95% CI

4
2–7

0–13

IQR/%

4
4–4

0–11

Male sex
95% CI

71

60.7
0.51–0.70

5157

55.5
0.55–0.56

Eritrea

25

21.4

Switzerland

6057

65.2

Afghanistan

22

18.9

Germany

746

8.0

Syria

18

15.4

Italy

312

3.4

Somalia

10

8.6

Turkey

285

3.1

Ethiopia

8

6.8

Kosovo

253

2.7

Iraq

8

6.8

Portugal

168

1.8

Other

25

21.4

Other

1466

15.8

ns

1

0.85

ns

3

0.03

Switzerland

40

34.1

Switzerland

8176

91.0

Afghanistan

17

15.3

Germany

268

3.0

Syria

14

12.0

France

54

0.6

Eritrea

13

11.1

US

41

0.5

Iraq

6

5.1

Great Britain

38

0.4

Somalia

5

4.2

Italy

30

0.3

Other

16

13.7

Other

372

4.0

ns

6

5.1

ns

311

3.3

Countries of origin:

Countries of birth:

Mean duration of admission (days)

4

2–7

3

2–6

Patients visited ED before

96

64.9

7013

60.2

CI = confidence interval; ED = emergency department; ns = not specified

Figure 2: Histogram showing the age distribution of admissions from non-asylum-seeking and asylum-seeking children in the years 2016 and
2017.
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asylum-seeking children at 6% (9/149) and 2.6% (304/
11,645), respectively (difference in proportions 0.03, 95%
CI −0.04 to 0.07; p = 0.01). Severe stress and adjustment
disorders, depressive episodes and behavioural disorder
due to psychoactive substance use were most common in
the asylum-seeking children and eating disorders, depressive episodes in the non-asylum-seeking children.
Prescribed medication
A total of 75,722 accounting-units of the most common
analgesics including paracetamol, nonsteroidal anti-inflammatory drugs (NSAIDs) and opioids were prescribed
(table 3 and supplementary tables S2 and S3 in appendix
1). With 3.4 (506/149) accounting-units per admission in
asylum-seeking children, analgesic prescription was lower

compared with non-asylum-seeking children with 6.5
(75,216/11,645) accounting-units per admission.
NSAIDs were most frequently prescribed, with a total of
2.3 (27,378/11,794) accounting-units per admission, and a
frequency of 1.87 (279/149) accounting-units per admission in the asylum-seeking versus 2.33 (27,099/11,645)
in the non-asylum-seeking children. Opioids were rarely
used in either group, in total 0.67 (7916/11,794) accounting-units per admission, with 0.37 (55/149) accountingunits per admission in the asylum-seeking and 0.69 (7861/
11,645) accounting-units per admission in the non-asylumseeking children.
Amoxicillin-clavulanic acid and cephalosporins were the
most commonly prescribed antibiotics overall with 0.9

Table 2: Top five of main IC-10 category with top five of main admission diagnosis. 95% CI: Confidence Interval for the proportion of the ICD-10 category.
Asylum-seeking

ICD-10 coding
Diseases of the respiratory system (J00-J99)

Nonasylumseeking
n

%

26

17

95% CI

ICD-10 coding
Injury, poisoning, other consequences of ext. causes (S00-T98)

0.12–0.25

n

%

2517

22

95% CI

0.21–0.22

J06

Acute upper respiratory infections of multiple and
unspecified sites

9

6.0

S06 Intracranial injury

871

7.5

J20/21

Acute bronchitis/bronchiolitis

4

2.6

S00 Superficial injury of head

380

3.4

J10

Influenza due to identified seasonal influenza virus

2

1.3

S52 Fracture of forearm

225

1.9

J12

Viral pneumonia, not elsewhere classified

2

1.3

S42 Fracture of shoulder and upper arm

110

0.9

J18

Pneumonia, organism unspecified

2

1.3

T78 Adverse effects, not elsewhere classified

84

0.7

22

15

Certain infectious and parasitic diseases (A00-B99)
95% CI

Diseases of the respiratory system (J00–J99)

0.09–0.21

2187

95% CI

19
0.18–0.20

B50/51 Plasmodium falciparum and vivax malaria

5

2.7

J20 Acute bronchitis

528

4.5

A09

Other gastroenteritis and colitis of infectious and
unspecified origin

3

2.0

J35 Chronic diseases of tonsils and adenoids

422

3.6

A15

Respiratory tuberculosis, bact. and histol. confirmed

3

2.0

J06 Acute upper respiratory infections of multiple and
unspecified sites

396

3.4

B86

Scabies

3

2.0

J21 Acute bronchiolitis

297

2.6

A38

Scarlet fever

2

1.3

J10 Influenza due to identified seasonal influenza virus

85

0.7

19

13

1057

9.1

Injury, poisoning, other consequences of external causes
(S00-T98)
95% CI

Certain conditions originating in the perinatal period (P00–P96)

0.08–0.19

95% CI

0.09–0.10

S00

Superficial injury of head

3

2.0

P22 Respiratory distress of newborn

424

3.6

S06

Intracranial injury

3

2.0

P39 Other infections specific to the perinatal period

117

1.0

T81

Complications of procedures, not elsewhere classified

2

1.3

P92 Feeding problems of newborn

112

1.0

S42

Fracture of shoulder and upper arm

1

0.7

P59 Neonatal jaundice from other and unspecified causes

73

0.6

S52

Fracture of forearm

1

0.7

P28 Other respiratory conditions originating in the perinatal period

72

0.6

11

7.4

930

8.0

Certain conditions originating in the perinatal period
(P00-P96)
95% CI

Diseases of the musculoskeletal system/connective tissue
(M00–M99)

0.04–0.13

95% CI

0.08–0.08

P22

Respiratory distress of newborn

7

4.7

M21 Other acquired deformities of limbs

244

2.1

P28

Other respiratory conditions originating in the perinatal period

1

0.7

M41 Scoliosis

125

1.1

P39

Other infections specific to the perinatal period

1

0.7

M24 Other specific joint derangements

102

0.9

P55

Haemolytic disease of fetus and newborn

1

0.7

M23 Internal derangement of knee

58

0.5

P92

Feeding problems of newborn

1

0.7

M84 Disorders of continuity of bone

52

0.5

9

6.0

Mental and behavioural disorders (F00-F99)
95% CI

Certain infectious and parasitic diseases (A00–B99)

0.03–0.11

824

95% CI

7.1
0.07–0.08

F43

Reaction to severe stress, and adjustment disorders

5

3.4

A08 Viral and other specifies intestinal infections

273

2.3

F32

Depressive episode

3

2.0

A09 Other gastroenteritis and colitis of infectious and
unspecified origin

256

2.2

F10

Mental and behavioural disorders due to use of alcohol

1

0.7

B34 Viral infection of unspecified site

70

0.6

A87 Viral meningitis

26

0.2

A04 Other bacterial intestinal infections

24

0.2
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(10,608/11,794) accounting-units per admission. Prescription of amoxicillin-clavulanic acid was comparable in both
groups with 0.7 accounting-units per admission in the asylum-seeking children (109/149) and in non-asylum-seeking children (8139/11,645). Cephalosporins were less fre-

quently prescribed with 0.1 (15/149) and 0.2 (2345/11645)
accounting-units per admission in asylum-seeking and
non-asylum-seeking children, respectively.

Figure 3: Proportion of main admission diagnosis according to the international disease classification (ICD) 10 for the non-asylum-seeking
children (blue bars) and the asylum-seeking children (red bars).* p-value < 0.05

Table 3: Prescribed analgesic and antibiotic medication in asylum-seeking and non-asylum-seeking children admitted to the hospital.
Type of medication
Paracetamol

Non-steroidal anti-inflammatory drugs
(NSAID)

Opioids

Administration route

Asylum-seeking
Unit/hosp.

Accounting units

Unit/hosp.

Oral

85

0.57

20370

1.75

Rectal

55

0.37

7751

0.67

i.v.

32

0.21

12015

1.03

Total

172

0.15

40136

3.45

Oral

230

1.54

20803

1.79

Rectal

2

0.01

833

0.07

i.v.

47

0.32

5463

0.47

Total

279

1.87

27099

2.33

Oral

0

0

1044

0.09

i.v.

55

0.37

6801

0.58

Others

0

0

16

0.001

Total

55

0.37

7861

0.68

506

3.39

75096

6.45

Oral

54

0.36

3749

0.32

i.v.

55

0.37

4390

0.38

Total

109

0.73

8139

0.7

Oral

0

0

326

0.03

i.v.

15

0.1

2019

0.17

Total

15

0.1

2345

0.2

124

0.83

10484

0.9

Total, analgesics
Amoxicillin – clavulanic acid

Cephalosporins

Non-asylum-seeking

Accounting units

Total, antibiotics
i.v. = intra venous; unit/hosp. = unit per hospitalisation
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Discussion
This study analysing the spectrum of diseases of asylumseeking children admitted to a tertiary care hospital found
respiratory infections to be common in both groups, but
rare infectious diseases to be more frequent in asylumseeking children and injuries more frequent in non-asylumseeking children. The strength of this study lies in its comparison
of
admitted
asylum-seeking
with
non-asylum-seeking children in the same institution.
The age distribution in both groups shows striking similarity in younger children but a remarkably higher proportion in the adolescent asylum-seeking group. This is
because adolescents and young adults have become an important refugee group in all European countries over the
past few years [14]. This age group includes unaccompanied minor refugees with special health needs. Their vulnerability leads to an increased susceptibility to disease,
malnutrition and physical injury and their dependence requires qualified special care to support physical and psychological needs, and social well-being [15, 16].
Our study showed a high number of asylum-seeking children admitted with respiratory diseases. This is in accordance with other studies reporting a high prevalence of
respiratory tract diseases in asylum-seeking children [8,
12, 17–19]. Importantly, admission for respiratory tract infections is also very common in non-asylum-seeking children. Several other studies reported acute respiratory infections, including pneumonia [20–22] and influenza [23], to
be among the most prevalent diseases of children all over
the world – in developing as well as in developed countries.
Other types of infection including malaria, active tuberculosis and scabies were rare in admitted patients and almost
exclusively in asylum-seeking children. This finding is in
contrast to other studies. For example, a prospective crosssectional study in Germany including unaccompanied asylum-seeking adolescents found infectious and parasitic diseases, including intestinal parasites, scabies and hepatitis
B, in almost 50% [24]. Another German study reporting
screening results that detected intestinal parasite infections
in 22% of unaccompanied minors [25]. This discrepancy
might be explained by the fact that intestinal parasitic infections are usually not severe and, generally, affected children do not require admission to hospital. Also, we did not
consistently screen our patients on admission.
Surprisingly, trauma and injury were less frequently the
cause of admission in asylum-seeking children than the
non-asylum-seeking children. A limited number of traumaand injury-related admissions were also seen in our previous study; however at that time we were unable to compare results with the local population. One explanation for
this finding might be that asylum-seeking children are less
likely to be admitted for trauma and injury as these occur less commonly. Alternatively, the injuries are equally common but asylum-seeking children potentially experience barriers to presenting to an emergency department,
including lack of information about the local health care
system, worries about high charges or language barriers
[26–28].
In the current study, mental disorders were the fifth most
common reason of admission and the incidence was in-
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creased compared with our previous study [12]. Mental
health disorders have been identified as one of the most
important issues for asylum-seeking children in other studies, particularly in young adults and unaccompanied minor
refugees [29–34]. A literature search showed that screening and intervention for post-traumatic stress disorder in
minor refugees are rare. About 25% of asylum-seeking
children might develop this disorder, but few are being diagnosed and treated [35]. A Danish study found a higher
prevalence of mental health disorders in unaccompanied
than in accompanied asylum-seeking children [31]. In our
study, only a few patients were admitted because of mental
health disorders, in contrast to a Norwegian study where
48% of unaccompanied adolescent asylum-seekers met the
diagnostic criteria [36]. One possible explanation is that
these disorders were underestimated in our study as we only analysed the main diagnosis for admission and underlying mental health disorders was not included in the analysis. In addition, patients might have been referred directly
to a psychiatric clinic. Nevertheless, healthcare workers in
host countries should be aware of mental health disorder in
asylum-seeking children; however it remains controversial
if routine screening should be used [37].
A further important finding was the difference in prescriptions for asylum-seeking and non-asylum-seeking admitted patients. Lower rates of analgesic prescription in the
asylum-seeking patients may result from fewer admissions
due to injuries. However, a possible other explanation is
the language barrier, preventing asylum-seeking patients
and their families from verbalising discomfort and pain.
This study has several limitations. First, only data of patients at our institution were included, so applicability to
other regions in Switzerland and Europe might be limited.
Second, the systematic registration as asylum-seeking patients may have been missed at the registration desk, and
therefore a potential underestimation of the number of asylum-seeking children cannot be excluded. Third, the retrospective collection of data from a large number of patients
presents potential sources of reporting bias and missing data, which limited in depth analysis. For example, data on
vaccination status and interpreter use was not systematically recorded, and further data regarding factors influencing
pain medication use were not recorded at all.

Conclusion
Asylum-seeking children represent a small number of total
admissions in a tertiary hospital in Switzerland. Respiratory infectious were among the most common admission
diagnoses in asylum-seeking and non-asylum-seeking children. In addition, rare infections and mental health disorders are important diseases in asylum-seeking children,
and require special attention and training of staff working
with paediatric asylum-seekers. In non-asylum-seeking
children, injuries and neonatal diseases are also frequent.
Asylum-seeking children received half as much analgesics
as non-asylum-seeking children which may result from
language barriers.
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