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Abstract 

Background:  This study aimed to investigate the knowledge, attitudes, behaviors, and COVID-19 vaccine hesitancy 
of people with migratory backgrounds among Turkish- and German-speaking patients in Munich.

Methods:  Primary outcomes were the intention to get vaccinated for COVID-19 and COVID-19 knowledge levels 
(25 true/false items). Other variables included demographics, attitudes to COVID-19 and vaccination (7 items), and 
behaviors regarding COVID-19 (7 items). The attitude and behavior questions had 5-point Likert scales. Of the 10 
Turkish-speaking family physicians in Munich, six agreed to administer Turkish or German questionnaires to consecu-
tive patients in February 2021. Furthermore, participants with either citizenship, country of origin, native language, or 
place of birth being non-German were categorized as “Having a migratory background.” Data from 420 respondents 
were analyzed.

Results:  Women constituted 41.4% (n = 174), the mean age was 42.2 ± 15.5 years, 245 (58.3%) preferred the Turkish 
questionnaire, 348 (82.9%) had a migratory background, and 197 (47.9%) intended to be vaccinated. The mean knowl-
edge, attitude, and behavioral scores were 21.5 ± 3.2 (max = 25), 3.7 ± 0.8 (max = 5), and 4.0 ± 0.5 (max = 5). While 
42.3% (n = 145) of the participants with a migratory background considered getting vaccinated, this proportion was 
76.5% (n = 52) for non-immigrant Germans (Chi-square = 26.818, p < 0.001). Non-migratory background (odds ratio 
(OR): 3.082), high attitude scores (OR: 2.877), male sex (OR: 2.185), years of schooling (OR: 1.064), and age (OR: 1.022) 
were positively associated with vaccination intention.

Conclusions:  We suggest initiating or supporting projects run by persons or groups with immigrant backgrounds to 
attempt to elaborate and change their vaccination attitudes.
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Introduction
COVID-19 affected 69.3  million people globally by 
December 10, 2020 [1]. As of January 11, 2021, a total of 
1,921,024 patients in Germany were recorded as COVID-
19 positive [2]. Although Germany succeeded in keeping 
the first wave of the pandemic under control, the effects 
of the second wave continued, and arguably the third 
wave began when the study was conducted [3–5].
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Europe has received many immigrants over the centu-
ries. While factory workers constituted the majority ear-
lier, the recent influx is mostly by asylum seekers escaping 
from war-torn countries such as Syria, Afghanistan, and 
Iraq. As of 2019, 21.8 million (4.9%) of the people living 
in the European Union (EU) were non-EU citizens [6].

Among the EU countries, Germany has become the 
number one immigrant receiver, the majority being com-
posed of Turkish citizens. In 2018, around 3 million peo-
ple with a migration background in Germany had family 
or religious roots in Turkey [7]. Furthermore, the number 
of asylum seekers from Turkey increased substantially 
after the coup attempt in 2016. The total number of 1767 
asylum seekers from Turkey in 2015 increased to 5742 in 
2016, 8483 in 2017, 10,655 in 2018, and 11,423 in 2019, 
making Turkey the fourth biggest defector exporter to 
Germany [8].

The dramatic increase of immigrants from different 
origins has become a significant public health concern 
in Europe [9]. Because migrants are positively selected 
in terms of their socioeconomic and health characteris-
tics when compared to non-migrants in their country of 
origin, migrants have apparently good health (called the 
“healthy immigrant effect”). Although some studies have 
demonstrated a healthy immigrant effect [10, 11], others 
have shown poorer health status among immigrants than 
natives [12, 13], which suggests that the immigrants are 
comparatively healthier initially on entrance but become 
disadvantaged over time. Among immigrants’ health 
concerns is vaccine hesitancy, which is defined as a delay 
in acceptance or refusal of vaccines despite the availabil-
ity of vaccination services [14]. It includes factors such as 
complacency, convenience, and confidence.

Despite the half-century history of work‐related migra-
tion, migrant populations still face particular social, 
economic, and health problems. This also applies to the 
former Turkish “guest workers” and their families in 
Germany. Studies are reporting that Turkish migrants 
in Germany require special public health attention [15]. 
Health service satisfaction [16] and disparities [17] are 
two of the reported concerns. At our Munich location, 
there are around 40 thousand people of Turkish origin 
[18], but there is no available data concerning the status 
of this subgroup of persons with regard to COVID-19 
and vaccine hesitancy.

Objectives
This study aimed to investigate the knowledge, attitudes, 
behaviors, and vaccine hesitancy regarding the COVID-
19 pandemic of people with migratory backgrounds 
among Turkish- and German-speaking patients of Turk-
ish-speaking family doctors in Munich.

Methods
Study design
An anonymous survey was conducted in a cross-sectional 
design. Study reporting was done per the Strengthening 
the Reporting of Observational Studies in Epidemiology 
(STROBE) guideline [19]. The study was approved by the 
ethics committee for the medical faculty of the Technical 
University of Munich (January 20, 2021, Number: 37/21 
S-EB). An information letter explaining the study details 
was handed over to all participants. As approved by the 
ethics committee, no written consent was deemed nec-
essary; filling in the questionnaires was interpreted as an 
agreement to participate. All methods were implemented 
in accordance with the ethical guidelines and regulations 
of the host institution.

Setting
The study was conducted within February 2021 in 
Munich. Participants were German- and Turkish-speak-
ing patients of Turkish-speaking family physicians. 
Munich is a city with 1.472 million citizens [20], of which 
around 40,000 are of Turkish origin [18].

Participants
A list of the 612 family physicians working in Munich 
was obtained from the Bavarian Association of Statu-
tory Health Insurance Physicians “Kassenärztliche Ver-
einigung Bayerns (KVB),” which was reviewed for Turkish 
names. Additionally, an internet search and snowball 
inquiry was made by contacting the Turkish-speaking 
family physicians, which returned a list of 10 such phy-
sicians. The principal investigator visited all targeted 
family doctors in their offices and inquired about their 
willingness to support the study. As a result, six family 
physicians agreed to distribute the study questionnaires 
to their patients. Inclusion criteria were being the age 
of 18 and above, sufficient knowledge of the German or 
Turkish language, and willingness to volunteer to par-
ticipate. Participants who did not disclose their demo-
graphic information or had more than 50% missing items 
in the questionnaire were excluded from the analysis. A 
flow diagram of physician and patient participation is 
given in Fig. 1.

Variables
The primary outcome measures of the study were 
COVID-19 knowledge scores and intention to get vacci-
nated for COVID-19. Other study variables were related 
to attitudes and behaviors regarding COVID-19 and 
demographic information (age, sex, citizenship, native 
language, place of birth, and total years of schooling).

Citizenship/nationality, native language, and place 
of birth were considered as additional variables for 
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subgroups to take the complex construct of a “migra-
tion background” into account. Thus, participants with 
either citizenship/nationality, country of origin, native 
language, or place of birth being non-German were cat-
egorized as “Having a migratory background.”

Construction of the questionnaire
The researchers developed the study questionnaire 
after reviewing the literature for common knowledge 

and guideline recommendations related to COVID-19. 
Two team meetings were conducted to refine the ques-
tionnaire items. In addition, a pilot test on five Turkish 
and five German-speaking participants was conducted 
to further modify the questionnaire. The final question-
naire consisted of a demographic information section 
(six questions) and three subdomains, including knowl-
edge, attitudes, and behaviors concerning COVID-19.

Turkish-Speaking 
Family Physicians

n=10

Physicians 
participated

n=6

Preferring Turkish 
questionniare

n=257

Analyzed

n=245

Excluded
No demographic informa�on/
more than 50% missing items

n=12

Preferring German 
questionnaire

n=195

Analyzed

n=175

Excluded
No demographic informa�on/
more than 50% missing items

n=20

Rejected

n=4

Fig. 1  Study flow diagram
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The knowledge domain contained 25 items, which were 
scored as true or false. Hence, the COVID-19 knowl-
edge scores were calculated by summing up the correct 
answers, providing a minimum of 0 and a maximum of 
25.

The attitude and behavior domains included both seven 
items arranged in a five-point Likert scale (1 = disagree/
never, thru 5 = agree/very frequent). Item numbers 2, 3, 
5, and 6 in the attitude domain and items 4, 5, 6, and 7 in 
the behavior domain were reversely coded. Attitude and 
behavior scores were calculated by adding the scores of 
each item and dividing by 7 (the total number of items), 
which revealed the minimum and maximum possible 
scores of 1 and 5. Higher scores indicated more sensitive 
attitudes and behaviors.

The two-page paper questionnaire was made available 
in German and Turkish.

Data sources/measurements
The practice personnel was asked to consecutively 
approach patients speaking German or Turkish and 
invite them to participate in the questionnaire survey for 
recruitment.

All interested individuals were given the patient infor-
mation letter and the study questionnaire. If the indi-
vidual either spoke Turkish or German (or one language 
much better than the other), they received the material 
in the appropriate language. If the individual spoke both 
languages, they were asked for their preference. Ques-
tionnaires were self-administered in a silent place and 
collected after completion by the practice personnel or 
the primary author.

Data quality and bias
Each participant was asked to fill in the questionnaire 
alone without interference from others. After digitaliz-
ing the data, error-checking and debugging were done to 
eliminate questionnaires with missing data or conflicting 
information. In addition, an effort was given to minimize 
selection bias by recruiting concomitant patients. How-
ever, although the principal investigator spent time in 
the practices reassuring data collection according to the 
protocol, this was not always possible due to the local 
conditions and the rules and regulations discouraging 
prolonged stay of patients in practice and accommodat-
ing multiple patients at a time.

Sample size
A sample size of n = 400 in the cross-sectional study 
was determined to be sufficient for consistent estima-
tion of the coefficients of a multiple logistic regres-
sion model, including the factor variable ‘group’ and 
the demographic variables for adjustment. Further, the 

sample size is efficient for subgroup analyses (e.g., vac-
cination hesitancy, migratory background, etc.) [21].

Statistical methods
The data were entered into the IBM SPSS Statistics 
spreadsheets (IBM Corp, Armonk, NY). The data dis-
tribution was described within and across the study 
groups by frequencies, percentages, means, and stand-
ard deviations (SD), as appropriate. Cronbach’s alpha 
was computed to assess the reliability of the items 
belonging to the knowledge, attitude, and behavior 
domains. Corresponding hypothesis-testing of univari-
able group differences was performed by Chi-squared 
tests, Fisher’s exact tests (or Fisher–Freeman–Halton 
test), and independent samples t-tests or Mann–Whit-
ney-U tests. Multiple binary logistic regression models 
were fit to the data to adjust the effect estimation of 
group differences by potential predefined confounders, 
such as demographics. Significant variables affecting 
vaccination intention in the univariate analyses were 
included in the model. Hypothesis testing was per-
formed at exploratory two-sided 5% significance levels.

Results
Participants and migratory backgrounds
Of the invited patients, 452 agreed to participate. Ques-
tionnaires with missing demographic data (n = 2) were 
excluded. Also excluded were a total of 27 participants 
with more than 50% missing items in the knowledge 
(n = 9), attitude (n = 23), or behavior (n = 20) domains, 
and 3 participants with missing migratory background 
information. Data of 420 participants were analyzed 
(women: 41.4% (n = 174), mean age: 42.2 ± 15.5  years) 
(Fig. 1).

Of the participants, 245 (58.3%) preferred the Turk-
ish questionnaire. In addition to these 245 people, 
103 (58.8%) of the 175 participants who preferred the 
German questionnaire had a migratory background, 
making 348 (82.8%). There were 72 (17.1%) German 
participants without a migratory background. Of the 
348 patients with a migratory history, 90 (25.8%) were 
German nationals. Of the 71 participants with a migra-
tory background who were born in Germany, only 42 
(59.1%) had German nationality. In the case of those 
with migratory backgrounds, there were significant dif-
ferences in terms of age, sex, and preferred language. 
Among the participants with migratory backgrounds, 
prominent countries of origin were Turkey, Bulgaria, 
and Iraq, while Turkish, Bulgarian, Kurdish, and Ara-
bic were the most commonly spoken native languages 
(Table 1).
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Descriptive findings and outcomes
Responses to the scale items are summarized in Table 2. 
On average, the knowledge level regarding COVID-19 
was high, but looking at attitudes revealed that there was 
a relatively low fear of death due to the disease. Also, very 
few participants thought that faith would play a role in 
protection from the disease. Behavior scores, on the 

other hand, were comparatively higher (Table  2). Cron-
bach’s alpha reliability coefficients for the knowledge, 
attitude, and behavior domains were 0.732, 0.695, and 
0.716, respectively.

A total of 197 participants (47.9%) intended to get 
vaccinated. However, there were significant differences 
in the mean knowledge, attitude, and behavior scores 

Table 1  Sociodemographic characteristics

Significant p-values are highlighted in bold

SD standard deviation
# Fisher’s exact test, *Chi-square, $Mann–Whitney U test

Migratory background Test p

Yes No

n/Mean %/SD n/Mean %/SD

Your sex

 Female 130 37.4 44 61.1 13.542# 0.001
 Male 216 62.1 28 38.9

 Other 2 0.6 0 0

Your age (years) 39.3 12.6 56 20.2 6.476$ < 0.001
Total years of schooling 13.1 4.5 12.6 3.4 1.411$ 0.158

Did you have the COVID-19 infection?

 Yes 59 18.7 8 12.5 1.395* 0.237

 No 257 81.3 56 87.5

Which language do you prefer?

 Turkish 245 70.4 0 0 121.655*  < 0.001
 German 103 29.6 72 100

Which nationality do you have?

 Turkish 197 57.9

 German 90 26.5 72 100

 Bulgarian 26 7.6

 Other 27 7.9

What is your country of origin

 Turkey 263 76.5

 Germany 12 3.5 72 100

 Bulgaria 28 8.1

 Other 41 11.9

What is your native language

 Turkish 263 77.8

 German 19 5.6 72 100

 Bulgarian 12 3.6

 Kurdish 13 3.8

 Arabic 8 2.4

 Other 23 6.8

Where have you been born?

 Turkey 207 60.7

 Germany 71 20.8 72 100

 Bulgaria 25 7.3

 Iraq 9 2.6

 Other 29 8.5
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Table 2  Domains and descriptive statistics of the survey items

Subscale 1: COVID-19 knowledge Correct
n (%)

False
n (%)

1. The cause of the Corona-infection a virus 353 (87.4) 51 (12.6)

2. How COVID-19 spreads is not known 287 (69.5) 126 (30.5)

3. COVID-19 can spread through the air in enclosed spaces 388 (93.3) 28 (6.7)

4. COVID-19 can spread through close contact (e.g. hugging) 394 (93.8) 26 (6.2)

5. COVID-19 can spread through sexual contact 242 (59.9) 162 (40.1)

6. COVID-19 is often transmitted through food 333 (80.2) 82 (19.8)

Which of the following measures can reduce the risk of transmitting COVID-19? 408 (96.5) 15 (3.5)

7. Washing hands after touching potentially infected surfaces 412 (97.4) 11 (2.6)

8. Wearing a face mask when entering crowds 368 (90.2) 40 (9.8)

9. Taking antibiotics 335 (80.5) 81 (19.5)

10. Drinking vinegar 363 (87.5) 52 (12.5)

11. Drinking carrot juice 405 (96) 17 (4)

12. Keeping a distance of 1.5 m from people 400 (95.7) 18 (4.3)

13. Lubricate butter in the nostrils 311 (75.1) 103 (24.9)

14. Eating garlic 222 (54.8) 183 (45.2)

15. The use of the Corona app 401 (94.8) 22 (5.2)

16. Frequent ventilation when in the same room with others 374 (88.6) 48 (11.4)

17. Avoiding closed rooms with strangers 397 (94.3) 24 (5.7)

18. Avoiding crowds 382 (91) 38 (9)

19. Drinking holy water 394 (94.3) 24 (5.7)

Which of the following symptoms are common in COVID-19? 407 (96.9) 13 (3.1)

20. Cough 363 (89.4) 43 (10.6)

21. Fever 395 (96.8) 13 (3.2)

22. Dysuria 387 (95.3) 19 (4.7)

23. Increased appetite 391 (93.8) 26 (6.2)

24. Weight gain 287 (69.5) 126 (30.5)

25. Loss of taste and smell 388 (93.3) 28 (6.7)

Subscale 2: COVID-19 attitude
5-Agree, 4-Partially agree, 3-Not sure, 2-Partially disagree, 1-Disagree

Mean SD

1. COVID-19 is dangerous 4.47 1.04

2. In reality, COVID-19 does not exist 1.63 1.24

3. The danger of COVID-19 is exaggerated 2.42 1.52

4. I am afraid of dying if I should get COVID-19 2.50 1.45

5. Believers are protected from COVID-19 1.47 1.12

6. COVID-19 was created purposely to control the world 2.47 1.50

7. Vaccination against COVID-19 is safe 3.19 1.29

Subscale 3: COVID-19 behavior
1-Never, 2-Very rare, 3-Off and on, 4-Frequent, 5-Very frequent

Mean SD

1. How often do you wash your hands? 4.38 0.64

2. How often do you wear a mask when you are outside? 4.19 0.90

3. How much attention do you pay to keeping distance? 4.16 0.88

4. How often do you accept guests? 2.13 0.88

5. How often do you go visiting others? 1.82 0.91

6. How often do you enter crowded places? 2.05 0.91

7. How often do you use public transport? 2.27 1.23

Yes
n (%)

No
n (%)

Not sure
n (%)

Have you already been vaccinated against COVID-
19?

23 (5.5) 397 (94.5)
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associated with a migratory background. Most partici-
pants with a migratory background were not planning to 
be vaccinated and had lower scores in all three subscales. 
However, COVID-19 knowledge scores were relatively 
high for both groups (Table 3).

Of the 411 patients who indicated their intentions to 
either accept or refuse vaccination, 253 (61.5%) expressed 
1–3 reasons for their thoughts (a total of 294). After cat-
egorization of the free texts, the three most common rea-
sons were self-protection (n = 49), concerns about safety 
or mistrust in vaccines (n = 45), and the perception that 
vaccines were not sufficiently studied (n = 25) (Fig. 2).

Of the people with a migratory background, 12.6% 
(n = 44) agreed or somewhat agreed with the statement 
that COVID-19 actually does not exist. This belief was 
held by only 5.6% (n = 4) among the non-immigrant 
participants (Chi-square = 11.623, p = 0.020). Also, the 
number of participants believing that the COVID-19 was 
purposely created to control the world was higher among 
respondents with a migratory background (30.6% of 
migrant applicants (n = 106) agreed or somewhat agreed 
vs. 5.6% (n = 4) of non-migrants) (Chi-square = 33.020, 
p < 0.001).

Multivariable analyses
Responses to the question “Will you get vaccinated 
against COVID-19?” were organized into two categories 
namely “No + Not sure” and “Yes.” Positive vaccination 
intentions ranged from 26.9 to 68.5% between different 
practices.

All investigated variables were related to the vac-
cination intention. It was also noted that more par-
ticipants with a preference for a German questionnaire 
had vaccination intentions than those preferring a 
Turkish questionnaire (n = 99/57.9% vs. n = 99/40.6%, 
Chi-square = 12.091, p = 0.001), and men had higher 
intentions to get vaccinated compared to women 
(Table 4).

A multiple logistic regression model was fit to the data 
to estimate and test the relation of predictors of vacci-
nation intention. Independent predictors of the model 
included sex (male/female), migratory background (yes/
no), age (years), duration of schooling (years), a previous 
infection (yes/no), knowledge score, attitude score, and 
behavioral score.

The multivariable analysis changed the significance 
levels. Age, male sex, years of schooling (borderline sig-
nificant), migratory background, and high attitude scores 
positively affected the vaccination intention (Table  3). 

Table 2  (continued)

Yes
n (%)

No
n (%)

Not sure
n (%)

Will you get vaccinated against COVID-19? 198 (47.8) 77 (18.6) 139 (33.6)

Why? Can you please elaborate?

Table 3  Descriptive statistics and comparisons between the migratory backgrounds

Significant p-values are highlighted in bold

SD standard deviation
* Chi-square, #Fisher’s exact test, &Independent samples t-test, $Mann–Whitney U test

Migratory background Test p

Yes (n = 348) No (n = 72) Total (n = 420)

n % n % n %

Have you already been vaccinated against COVID-19?

 Yes 16 4.6 7 9.7 23 5.5 3.027# 0.091

 No 332 95.4 65 90.3 397 94.5

Will you get vaccinated against COVID-19?

 Yes 145 42.3 52 76.5 197 47.9 26.818* < 0.001
 No 70 20.4 7 10.3 77 18.7

 Not sure 128 37.3 9 13.2 137 33.3

Mean SD Mean SD Mean SD

Knowledge score 21.2 3.4 23.3 1.7 21.6 3.2 5.660$ < 0.001
Attitude score 3.6 0.8 4.2 0.7 3.7 0.8 5.317$ < 0.001
Behavior score 4.0 0.6 4.3 0.5 4.1 0.6 3.715& < 0.001
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The most critical variable was the migratory background 
with an odds ratio (OR) of 3.1, followed by attitude scores 
(OR 2.9) and sex (OR = 2.2).

Discussion
Key results
This study found significant differences among patients 
with and without migratory backgrounds in the studied 
sample concerning COVID-19. While 82.8% had a migra-
tory background, 42.1% preferred the German question-
naire. Furthermore, while 42.3% of the participants with 
a migratory background were considering becoming vac-
cinated, this proportion was 76.5% for non-immigrant 
Germans. On the other hand, this group’s mean knowl-
edge, attitude, and behavioral scores were relatively high. 
After correcting for potential confounders, migratory 
background, increased attitude scores, male sex, longer 
schooling, and higher age positively affected vaccination 
intention.

Limitations
This study approached patients of Turkish-speaking gen-
eral practitioners (GPs) in Munich. Hence, its interpreta-
tion should consider this context. Slight differences could 
be expected if the sample had been selected from all GPs, 
including native German physicians, which might limit 

the generalizability of the results. As another potential 
limitation, we may mention that the survey question-
naire was not validated before. However, as described in 
“Methods” section, an effort was given to standardizing 
the items. Furthermore, all three subscales revealed rea-
sonable internal consistency findings.

Interpretation
People originating from Turkey constitute the highest 
proportion of citizens with foreign origin in Germany, 
followed by Poland and Syria [22]. However, they often 
find themselves not so highly appreciated and accepted 
[23, 24]. Considering the participants’ mean age of 
42.2 years, attention is needed for those with immigrant 
backgrounds and who were born in Germany but still did 
not obtain German citizenship. The relatively high pro-
portion of this group (40.9%) confirms a lack of success-
ful integration even in the third generation.

Although there was a recent influx of immigrants 
from Turkey (around 40,000 within 5  years) [8], they 
constitute a minor proportion; the majority are the off-
spring of the first immigrants after 1961 [7]. Hence, the 
healthy immigrant effect [10, 11] seems to be negligible 
here. Our study demonstrated significant shortcomings 
among people with migratory backgrounds concern-
ing the intention to be vaccinated as well as knowledge, 
attitudes, and behaviors concerning COVID-19. Thus, 

4.1
2.0

3.7
4.1
4.4
4.8
5.1

5.8
9.5

15.3
1.7
1.7
1.7

3.1
4.1

4.8
4.8

6.8
16.7

0.0 2.0 4.0 6.0 8.0 10.0 12.0 14.0 16.0 18.0

Other (better than nothing, pregnant, has children...)
Lack of sufficient information

Thinks that their risk is low/ immunity is strong
Prefers to wait and see first

Concerned of side effects
Considers vaccines as useless/ ineffective

Obliged by employer/ believes that it will be obligatory anyway
Negative news/ conflicting information/ 5G/ hearsay

Vaccines too new/ not sufficiently studied/ too rapidly developed
Has mistrust/ safety concerns/ is afraid

Belongs to risky groups
The situation is serious

Wants to contribute to herd immunity
Had the disease self or in an acquintance

Trusts the immunization/ trusts the authorities
In order to return to normal life

To protect others
Vaccination is the effective solution

For self-protection

N
eg

at
iv

e 
re

as
on

s
Po

si
tiv

e 
re

as
on

s
%

Fig. 2  Distribution of the reasons for accepting or rejecting vaccination



Page 9 of 12Aktürk et al. BMC Infectious Diseases         (2021) 21:1214 	

Ta
bl

e 
4 

U
ni

va
ria

te
 a

na
ly

se
s 

an
d 

m
ul

tip
le

 lo
gi

st
ic

 re
gr

es
si

on
 m

od
el

 c
on

ce
rn

in
g 

th
e 

ag
re

em
en

t f
or

 C
O

VI
D

-1
9 

va
cc

in
at

io
n

Si
gn

ifi
ca

nt
 p

-v
al

ue
s 

ar
e 

hi
gh

lig
ht

ed
 in

 b
ol

d

SD
 s

ta
nd

ar
d 

de
vi

at
io

n,
 C

I c
on

fid
en

ce
 in

te
rv

al
, O

R 
od

ds
 ra

tio

U
ni

va
ri

at
e 

co
m

pa
ri

so
ns

M
ul

tip
le

 lo
gi

st
ic

 re
gr

es
si

on
 m

od
el

n/
M

ea
n

%
/S

D
n/

M
ea

n
%

/S
D

W
al

d
p

O
R

95
%

 C
I

B
W

al
d

p
O

R
95

%
 C

I

Lo
w

er
U

pp
er

Lo
w

er
U

pp
er

A
ge

 (y
ea

rs
)

37
.7

13
.5

46
.5

15
.8

30
.7

45
< 

0.
00

1
1.

04
2

1.
02

7
1.

05
7

0.
02

2
4.

45
9

0.
03

5
1.

02
2

1.
00

2
1.

04
2

Se
x 

(m
al

e)
11

2
46

.3
13

0
53

.7
8.

60
8

0.
00

3
1.

81
7

1.
21

9
2.

70
7

0.
78

2
8.

25
6

0.
00

4
2.

18
5

1.
28

2
3.

72
5

To
ta

l y
ea

rs
 o

f s
ch

oo
lin

g
12

.3
4.

1
13

.7
4.

5
10

.9
0.

00
1

1.
08

6
1.

03
4

1.
14

0.
06

2
3.

58
2

0.
05

8
1.

06
4

0.
99

8
1.

13
4

M
ig

ra
to

ry
 b

ac
kg

ro
un

d 
(n

o)
16

23
.5

52
76

.5
23

.7
05

< 
0.

00
1

4.
43

8
2.

43
6

8.
08

5
1.

12
5

6.
76

7
0.

00
9

3.
08

2
1.

32
1.

19
5

W
as

 in
fe

ct
ed

 w
ith

 C
O

VI
D

-1
9 

(n
o)

15
0

48
.2

16
1

51
.8

4.
44

6
0.

03
5

1.
81

3
1.

04
3

3.
15

2
0.

47
2

2.
00

3
0.

15
7

1.
60

3
0.

83
4

Kn
ow

le
dg

e 
sc

or
e

20
.9

3.
5

22
.1

2.
8

11
.5

25
0.

00
1

1.
12

1
1.

04
9

1.
19

2
-0

.0
29

0.
36

4
0.

54
6

0.
97

1
0.

88
3

1.
06

8

A
tt

itu
de

 s
co

re
3.

4
0.

8
4.

1
0.

6
62

.5
42

< 
0.

00
1

3.
76

2
2.

70
9

5.
22

4
1.

05
7

23
.3

93
< 

0.
00

1
2.

87
7

1.
87

5
4.

41
4

Be
ha

vi
or

 s
co

re
3.

9
0.

6
4.

2
0.

4
26

.0
18

< 
0.

00
1

2.
84

1
1.

90
2

4.
24

3
0.

29
6

1.
11

1
0.

29
2

1.
34

4
0.

77
6

2.
33

Co
ns

ta
nt

-6
.1

17
19

.5
08

< 
0.

00
1



Page 10 of 12Aktürk et al. BMC Infectious Diseases         (2021) 21:1214 

interventions are highly required to close the health-
related gap in this group of citizens. Besides the efforts 
of the German state, projects initiated by the Turkish-
speaking community may accelerate the integration pro-
cess [25].

People of Turkish origin make up the largest migra-
tion group in Germany, so their different social, political, 
and health aspects have been widely studied. Therefore, 
we would like to present some more information on the 
situation of Turkish migrants and their descendants in 
Germany to understand the broader social dynamics 
that could explain the distrust of vaccines. This segment 
of the German population experiences particular social 
disadvantages and displays a decline in some aspects 
of health across generations [26]. Examples of health-
related disadvantages include the lack of infrastructure 
for religious practices, gender-specific treatment options, 
and nutritional preferences in hospitals [27]. In addition, 
policies such as the test for Muslim citizenship applicants 
[28] may have contributed to the introversion of Turkish 
immigrants and their rejection of Western values.

People’s acceptance of immunization against COVID-
19 was a concern even before specific vaccines became 
available. In particular, nursing staff in Germany have 
been reported to be hesitant to get vaccinated. Although 
they are in the highest priority group, only 46.6% had 
been vaccinated as of April 2021 [29]. It is worth men-
tioning that 23.2% of these healthcare workers have a 
migratory background [30].

Presently 70% of the German population is expected to 
accept the COVID-19 vaccination [31]. Disagreements 
among health professionals and politicians [32] as well as 
fake news [33] account for a substantial part of the con-
fusion in public. However, research shows a high degree 
of hesitation rather than direct opposition to COVID-19 
vaccination [33], which is similar to the results from our 
case: Of the 52% who intended not to be vaccinated or 
were not sure, 33.3% were hesitant to make a decision, 
while 18.7% were refusers. At this point, the reasons for 
vaccine refusal should be noted.

Access to healthcare was proposed as another barrier 
to vaccination, especially for unregistered immigrants 
[34]. Lack of access combined with a lack of information 
about the contents and side effects of the vaccine could 
lead to a low perceived need, causing vaccine hesitancy. 
Therefore, hesitation should be addressed with clear, 
accessible, and individualized information campaigns. 
Furthermore, ethnic minorities and insecure migrant 
populations have low intent and uptake of vaccine ser-
vices [35]. The mistrust might have its origins in the 
sporadic racist attacks on immigrants, particularly those 
with Turkish roots. From this perspective, involving 

trainers from the same community could increase the 
possibility of acceptance and help people embrace the 
information that is transferred.

The proportion of participants with an immigrant 
background who refused vaccination in our study was 
similar to figures reported from Turkey. In a study con-
ducted on 272 women and 156 men, 66.1% considered 
not getting vaccinated against COVID-19, and women 
were less likely to be willing to get a vaccine than men 
[36]. Lower vaccination rates among women compared to 
men have been reported by other researchers [37].

As to our findings regarding the motives for accept-
ing or rejecting vaccination, it can be speculated that the 
rapid developmental process of the COVID-19 vaccines 
and the global immunization campaigns without satisfy-
ing information transfer to the public has contributed to 
the concerns about the safety of vaccines or raised mis-
trust in vaccines and the perception that vaccines have 
not been sufficiently studied. Looking at the distribu-
tions of the reasons for accepting or rejecting vaccina-
tion in our study, negative news, conflicting information, 
and conspiracy theories rank in third place. Of the peo-
ple with a migratory background, 12.6% believed that 
COVID-19 does not exist, compared to 5.6% among the 
non-immigrants. An even higher number of immigrants 
(30.6%) assumed that COVID-19 was purposely created 
to control the world.

Combining the above information with integration 
tardiness, we may deduct that Turkish immigrants in 
Germany are substantially affected by external negative 
factors. It was reported that 6.17% of adults in Western 
Turkey received no lifetime vaccination at all and antici-
pated a further decline in vaccination rates [38]. In fact, 
vaccine hesitancy proportions in Turkey are growing dra-
matically. The number of families who signed a vaccine 
rejection form increased from 183 in 2011 to 12,000 in 
2016 and 23,650 in 2017 [39]. As of the 12th of Septem-
ber 2021, the complete (two doses) vaccination rates of 
Germany and Turkey were 62.3% and 49.6%, respectively 
[40]. The comparatively lower vaccination readiness of 
the Turkish immigrants in Germany might be attributed 
to experiences of discrimination and racism as well as a 
mistrust in public authorities. Although it is possible that 
Turkish migrants are exposed to information sources 
from Turkey rather than Germany, it could also be that 
they are more exposed to the type of German informa-
tion sources that spread misinformation on vaccines 
because they rely more on social media and have less 
trust in the government.

Bearing in mind that a significant number of par-
ticipants were critical or suspicious against vaccina-
tion, the relatively high knowledge scores suggest an 
informed decision. Participants scored 21.5 points out of 
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a maximum of 25. In other words, those who are against 
COVID-19 vaccination or have reservations devised their 
opinions possibly not because of a lack of knowledge 
but rather due to their attitudes shaped by factors not 
addressed in our study. A multivariate analysis endorses 
this conclusion. After correcting for potential confound-
ers, the most significant two variables affecting the deci-
sion to be vaccinated were the migratory background 
(OR 3.1) and attitude scores (OR 2.9). Qualitative studies 
could ascertain the reasons behind the negative attitudes 
concerning the COVID-19 vaccination.

Conclusion
Significant differences exist between patients with and 
without migratory backgrounds of Turkish-speaking 
family physicians in Munich. We conclude that the nega-
tive attitudes of people with a migratory background 
toward COVID-19 contribute to their decisions not to be 
vaccinated. Additionally, vaccination refusal in the stud-
ied population depends on intertwined factors, including 
migratory background, age, sex, educational status, and 
attitudes toward COVID-19. More effort is needed to 
integrate and equalize the immigrants in Germany with 
the native community. Only then can this disadvantaged 
population group be protected from unnecessary health 
risks, which means protecting the whole population via 
achieving herd immunity by vaccination. Specifically, we 
suggest initiating or supporting projects run by persons 
or groups from among the immigrants. This will hope-
fully contribute to the ownership and success of the inter-
ventions. Furthermore, qualitative and mixed-methods 
studies could shed more light on the issue by conducting 
an in-depth investigation of the relevant factors affecting 
the negative attitudes.

Acknowledgements
We thank Dr. Muharrem Akyol, Dr. Imadettin Fakioglu, Dr. Behiye Findikci, Dr. 
Tanja Goldbrunner, Dr. Serbaz Inal, Dr. Meike Tissen, and Dr. Jülyet Uslucan for 
supporting this study.

Authors’ contributions
ZA and AS developed the study idea. ZA, AS, KL, and AH designed the study 
protocol. ZA and RK collected the study data. ZA and AH performed the 
computations. AH verified the analytical methods. ZA, KL, and RK drafted the 
manuscript. AS supervised the findings of this work. All authors discussed the 
results and contributed to the final manuscript. All authors read and approved 
the final manuscript.

Funding
Open Access funding enabled and organized by Projekt DEAL. No external 
funding was received for the study.

Availability of data and materials
The datasets used and/or analyzed during the current study are available from 
the corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate
The study was approved by the ethics committee of the Medical Faculty of 
the Technical University of Munich (Date: 20th of January, 2021, Number: 
37/21 S-EB). An information letter explaining study details was handed over to 
all participants. As approved by the ethics committee of the Medical Faculty 
of the Technical University of Munich, no written consent was deemed neces-
sary; filling in the questionnaires was interpreted as an agreement to partici-
pate. All methods were performed in accordance with the ethical guidelines 
and regulations of the host institution.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Author details
1 Institute of General Practice and Health Services Research, School of Medi-
cine, Technical University of Munich, Orleansstr. 47, 81667 Munich, Germany. 
2 Institute for AI and Medical Informatics in Medicine, School of Medicine, Tech-
nical University of Munich, Munich, Germany. 3 Institute of General Practice, 
School of Medicine, Universitätsklinikum Erlangen, Erlangen, Germany. 

Received: 11 May 2021   Accepted: 3 December 2021

References
	1.	 COVID-19 coronavirus pandemic. 2020. https://​www.​world​omete​rs.​info/​

coron​avirus/. Accessed 10 Dec 2020.
	2.	 Täglicher Lagebericht des RKI zur Coronavirus-Krankheit-2019 (COVID-

19). Robert Koch Institut. 2021. https://​www.​rki.​de/​DE/​Conte​nt/​InfAZ/N/​
Neuar​tiges_​Coron​avirus/​Situa​tions​beric​hte/​Jan_​2021/​2021-​01-​11-​de.​
pdf?__​blob=​publi​catio​nFile. Accessed 14 Jan 2021.

	3.	 Danger of coronavirus second wave in Germany is real but avoidable, 
health minister says. 2020. https://​www.​dw.​com/​en/​germa​ny-​coron​
avirus-​second-​wave/a-​54154​054. Accessed 10 Dec 2020.

	4.	 Ellyatt H. One chart shows how bad Germany’s second wave of the coro-
navirus is. CNBC. 2020. https://​www.​cnbc.​com/​2020/​12/​01/​germa​nys-​
second-​wave-​of-​covid-​19-​has-​been-​worse-​than-​the-​first.​html. Accessed 
1 Dec 2020.

	5.	 RKI-Chef Wieler warnt: Dritte Coronawelle hat begonnen. Deutsches 
Ärzteblatt. 2021. https://​www.​aerzt​eblatt.​de/​nachr​ichten/​121941/​RKI-​
Chef-​Wieler-​warnt-​Dritte-​Coron​awelle-​hat-​begon​nen. Accessed 31 Mar 
2021.

	6.	 Eurostat. Migration and migrant population statistics. https://​ec.​europa.​
eu/​euros​tat/​stati​stics-​expla​ined/​index.​php/​Migra​tion_​and_​migra​nt_​
popul​ation_​stati​stics. Accessed 17 Feb 2021.

	7.	 German Federal Foreign Office. Germany and Turkey: bilateral relations. 
2020. https://​www.​auswa​ertig​es-​amt.​de/​en/​ausse​npoli​tik/​turkey/​228290. 
Accessed 17 Jan 2021.

	8.	 Bundesamt Für Migration Und Flüchtling. Aktuelle Zahlen. Bundesamt 
Für Migration Und Flüchtling; 2020. https://​www.​bamf.​de/​Share​dDocs/​
Anlag​en/​DE/​Stati​stik/​Asyli​nZahl​en/​aktue​lle-​zahlen-​dezem​ber-​2020.​
pdf?__​blob=​publi​catio​nFile​&v=5. Accessed 15 May 2021.

	9.	 Moullan Y, Jusot F. Why is the ‘healthy immigrant effect’different between 
European countries? Eur J Public Health. 2014;24(suppl_1):80–6.

	10.	 Markides KS, Rote S. The healthy immigrant effect and aging in 
the United States and other western countries. Gerontologist. 
2019;59(2):205–14.

	11.	 Lu C, Ng E. Healthy immigrant effect by immigrant category in Canada. 
Health Rep. 2019;30(4):3–11.

	12.	 Nielsen SS, Krasnik A. Poorer self-perceived health among migrants and 
ethnic minorities versus the majority population in Europe: a systematic 
review. Int J Public Health. 2010;55(5):357–71.

	13.	 Solé-Auró A, Crimmins EM. Health of immigrants in European countries. 
Int Migr Rev. 2008;42(4):861–76.

https://www.worldometers.info/coronavirus/
https://www.worldometers.info/coronavirus/
https://www.rki.de/DE/Content/InfAZ/N/Neuartiges_Coronavirus/Situationsberichte/Jan_2021/2021-01-11-de.pdf?__blob=publicationFile
https://www.rki.de/DE/Content/InfAZ/N/Neuartiges_Coronavirus/Situationsberichte/Jan_2021/2021-01-11-de.pdf?__blob=publicationFile
https://www.rki.de/DE/Content/InfAZ/N/Neuartiges_Coronavirus/Situationsberichte/Jan_2021/2021-01-11-de.pdf?__blob=publicationFile
https://www.dw.com/en/germany-coronavirus-second-wave/a-54154054
https://www.dw.com/en/germany-coronavirus-second-wave/a-54154054
https://www.cnbc.com/2020/12/01/germanys-second-wave-of-covid-19-has-been-worse-than-the-first.html
https://www.cnbc.com/2020/12/01/germanys-second-wave-of-covid-19-has-been-worse-than-the-first.html
https://www.aerzteblatt.de/nachrichten/121941/RKI-Chef-Wieler-warnt-Dritte-Coronawelle-hat-begonnen
https://www.aerzteblatt.de/nachrichten/121941/RKI-Chef-Wieler-warnt-Dritte-Coronawelle-hat-begonnen
https://ec.europa.eu/eurostat/statistics-explained/index.php/Migration_and_migrant_population_statistics
https://ec.europa.eu/eurostat/statistics-explained/index.php/Migration_and_migrant_population_statistics
https://ec.europa.eu/eurostat/statistics-explained/index.php/Migration_and_migrant_population_statistics
https://www.auswaertiges-amt.de/en/aussenpolitik/turkey/228290
https://www.bamf.de/SharedDocs/Anlagen/DE/Statistik/AsylinZahlen/aktuelle-zahlen-dezember-2020.pdf?__blob=publicationFile&v=5
https://www.bamf.de/SharedDocs/Anlagen/DE/Statistik/AsylinZahlen/aktuelle-zahlen-dezember-2020.pdf?__blob=publicationFile&v=5
https://www.bamf.de/SharedDocs/Anlagen/DE/Statistik/AsylinZahlen/aktuelle-zahlen-dezember-2020.pdf?__blob=publicationFile&v=5


Page 12 of 12Aktürk et al. BMC Infectious Diseases         (2021) 21:1214 

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

	14.	 Vaccine hesitancy. European Centre for Disease Prevention and Control. 
2021. https://​www.​ecdc.​europa.​eu/​en/​immun​isati​on-​vacci​nes/​vacci​ne-​
hesit​ancy. Accessed 21 Sept 2021.

	15.	 Bollini P, Siem H. No real progress towards equity: health of migrants 
and ethnic minorities on the eve of the year 2000. Soc Sci Med. 
1995;41(6):819–28.

	16.	 Brzoska P, Sauzet O, Yilmaz-Aslan Y, Widera T, Razum O. Satisfaction with 
rehabilitative health care services among German and non-German 
nationals residing in Germany: a cross-sectional study. BMJ Open. 
2017;7(8):e015520.

	17.	 Buchcik J, Westenhöfer J, Fleming M, Martin CR. Health‐related quality 
of life (HRQoL) among elderly Turkish and Polish migrants and German 
natives: the role of age, gender, income, discrimination and social 
support. People’s movements 21st century‐Risks, challenges benefits. 
2017;55–75.

	18.	 Costanzo D. Ausländer-Report: Zahlen für Bayern & München. TZ. 2011. p. 
27.09. https://​www.​tz.​de/​muenc​hen/​stadt/​ausla​ender-​report-​tz-​14221​67.​
html. Accessed 15 May 2021.

	19.	 von Elm E, Altman DG, Egger M, Pocock SJ, Gøtzsche PC, Vandenbroucke 
JP, et al. The Strengthening the Reporting of Observational Studies in Epi-
demiology (STROBE) statement: guildelines for reporting observational 
studies. J Clin Epidemiol. 2008;61(4):344–9.

	20.	 Munich. Wikipedia. 2020. https://​de.​wikip​edia.​org/​wiki/​München. 
Accessed 15 July 2020.

	21.	 Harrell FE Jr. Regression modeling strategies: with applications to linear 
models, logistic and ordinal regression, and survival analysis. Berlin: 
Springer; 2015.

	22.	 Statista Research Department. Anzahl der Ausländer in Deutschland nach 
Herkunftsland von 2018 bis 2020. Statista GmbH. 2021. https://​de.​stati​
sta.​com/​stati​stik/​daten/​studie/​1221/​umfra​ge/​anzahl-​der-​ausla​ender-​in-​
deuts​chland-​nach-​herku​nftsl​and/. Accessed 31 Mar 2021.

	23.	 Uslucan H-H. Ist Heimat Herkunft oder eher Zukunft? Ärztliche Psy-
chother. 2018;13(2):92–7.

	24.	 Pollack D, Müller O, Rosta G. Integration und Religion aus der Sicht von 
Türkeistämmigen in Deutschland: repräsentative Erhebung von TNS 
Emnid im Auftrag des Exzellenzclusters" Religion und Politik" der Univer-
sität Münster. Münster: Exzellenzcluster "Religion & Politik", WWU Münster; 
2016.

	25.	 Roellig D. Türkische Privatschulen in Deutschland: Ein Beitrag zur Integra-
tion? Munich: GRIN Verlag; 2009.

	26.	 Spallek J, Scholaske L, Kurt M, Lindner-Matthes D, Entringer S. Inter-
generational transmission of health disparities among Turkish-origin 
immigrants in Germany: study protocol of a multi-centric cohort study 
(BaBi-stress and BaBeK study). BMC Pregnancy Childbirth. 2020;20(1):158.

	27.	 Giese A, Uyar M, Henning BF, Uslucan HH, Westhoff T, Pagonas N. How 
do Turkish immigrants evaluate cultural sensitivity in a German tertiary 
hospital? Dtsch Med Wochenschr. 2015;140(2):e14-20.

	28.	 Ramm C. The muslim makers. Interventions. 2010;12(2):183–97. https://​
doi.​org/​10.​1080/​13698​01X.​2010.​489692.

	29.	 Robert Koch Institut. COVID-19 Impfquoten-Monitoring in Deutschland 
(COVIMO) –2. Report. COVIMO. 2021. https://​www.​rki.​de/​DE/​Conte​
nt/​InfAZ/N/​Neuar​tiges_​Coron​avirus/​Proje​kte_​RKI/​COVIMO_​Repor​ts/​
covimo_​studie_​beric​ht_2.​pdf?__​blob=​publi​catio​nFile. Accessed 7 Apr 
2021.

	30.	 Vincent-Höper S, Gregersen S, Nienhaus A. Do work characteristics 
mediate the negative effect of transformational leadership on impaired 
well-being? Zeitschrift für Arbeits-und Organ A&O. 2017;61:167–80.

	31.	 Neumann-Böhme S, Varghese NE, Sabat I, Barros PP, Brouwer W, van Exel 
J, et al. Once we have it, will we use it? A European survey on willingness 
to be vaccinated against COVID-19. Eur J Health Econ. 2020;21:977–82.

	32.	 Group C. A future vaccination campaign against COVID-19 at risk of vac-
cine hesitancy and politicisation. Lancet Infect Dis. 2020;20(7):769–70.

	33.	 Marco-Franco JE, Pita-Barros P, Vivas-Orts D, González-de-Julián S, Vivas-
Consuelo D. COVID-19, fake news, and vaccines: Should regulation be 
implemented? Int J Environ Res Public Health. 2021;18(2):744.

	34.	 Deal A, Hayward SE, Huda M, Knights F, Crawshaw AF, Carter J, et al. 
Strategies and action points to ensure equitable uptake of COVID-19 
vaccinations: a national qualitative interview study to explore the views 
of undocumented migrants, asylum seekers, and refugees. J Migr Health. 
2021;4:100050.

	35.	 Razai MS, Kankam HKN, Majeed A, Esmail A, Williams DR. Mitigating 
ethnic disparities in covid-19 and beyond. BMJ. 2021;372:m4921.

	36.	 Yigit M, Ozkaya-Parlakay A, Senel E. Evaluation of COVID-19 vaccine 
refusal in parents. Pediatr Infect Dis J. 2021;40(4):e134–6.

	37.	 Mangtani P, Breeze E, Stirling S, Hanciles S, Kovats S, Fletcher A. Cross-
sectional survey of older peoples’ views related to influenza vaccine 
uptake. BMC Public Health. 2006;6:249.

	38.	 Özceylan G, Toprak D, Esen ES. Vaccine rejection and hesitation in Turkey. 
Hum Vaccin Immunother. 2020;16(5):1034–9.

	39.	 Eskiocak M, Marangoz B. Status of immunization services in Turkey. 
Ankara: Turkish Medical Association; 2019. 78 p. https://​www.​ttb.​org.​tr/​
kutup​hane/​turki​yede_​bagis​iklama.​pdf.

	40.	 Our World in Data. Share of people vaccinated against COVID-19, Sep 13, 
2021. Coronavirus (COVID-19) vaccinations. 2021. https://​ourwo​rldin​data.​
org/​covid-​vacci​natio​ns. Accessed 13 Sept 2021.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://www.ecdc.europa.eu/en/immunisation-vaccines/vaccine-hesitancy
https://www.ecdc.europa.eu/en/immunisation-vaccines/vaccine-hesitancy
https://www.tz.de/muenchen/stadt/auslaender-report-tz-1422167.html
https://www.tz.de/muenchen/stadt/auslaender-report-tz-1422167.html
https://de.wikipedia.org/wiki/München
https://de.statista.com/statistik/daten/studie/1221/umfrage/anzahl-der-auslaender-in-deutschland-nach-herkunftsland/
https://de.statista.com/statistik/daten/studie/1221/umfrage/anzahl-der-auslaender-in-deutschland-nach-herkunftsland/
https://de.statista.com/statistik/daten/studie/1221/umfrage/anzahl-der-auslaender-in-deutschland-nach-herkunftsland/
https://doi.org/10.1080/1369801X.2010.489692
https://doi.org/10.1080/1369801X.2010.489692
https://www.rki.de/DE/Content/InfAZ/N/Neuartiges_Coronavirus/Projekte_RKI/COVIMO_Reports/covimo_studie_bericht_2.pdf?__blob=publicationFile
https://www.rki.de/DE/Content/InfAZ/N/Neuartiges_Coronavirus/Projekte_RKI/COVIMO_Reports/covimo_studie_bericht_2.pdf?__blob=publicationFile
https://www.rki.de/DE/Content/InfAZ/N/Neuartiges_Coronavirus/Projekte_RKI/COVIMO_Reports/covimo_studie_bericht_2.pdf?__blob=publicationFile
https://www.ttb.org.tr/kutuphane/turkiyede_bagisiklama.pdf
https://www.ttb.org.tr/kutuphane/turkiyede_bagisiklama.pdf
https://ourworldindata.org/covid-vaccinations
https://ourworldindata.org/covid-vaccinations

	COVID-19 vaccine hesitancy in people with migratory backgrounds: a cross-sectional study among Turkish- and German-speaking citizens in Munich
	Zekeriya Aktürk, Klaus Linde, Alexander Hapfelmeier, Raphael Kunisch, Antonius Schneider
	Nutzungsbedingungen / Terms of use:
	CC BY 4.0  

	COVID-19 vaccine hesitancy in€people with€migratory backgrounds: a€cross-sectional study among€Turkish- and€German-speaking citizens in€Munich
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusions: 

	Introduction
	Objectives
	Methods
	Study design
	Setting
	Participants
	Variables
	Construction of€the€questionnaire
	Data sourcesmeasurements
	Data quality and€bias
	Sample size
	Statistical methods

	Results
	Participants and€migratory backgrounds
	Descriptive findings and€outcomes
	Multivariable analyses

	Discussion
	Key results
	Limitations
	Interpretation

	Conclusion
	Acknowledgements
	References


