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Abstract: Colorectal cancer screening can contribute to reducing colorectal cancer incidence and
mortality. Findings on disparities in the utilization of colorectal cancer screening between migrants
and non-migrants have been inconsistent, with some studies reporting lower, and some higher
utilization among migrants. The aim of the present study was to examine potential disparities in
fecal occult blood testing and colonoscopy among migrants in Germany. Data from a population
survey on 11,757 men and women aged >50 years is used. Using multivariable logistic regression,
the utilization of fecal occult blood testing and colonoscopy was compared between non-migrants,
migrants from EU countries and migrants from non-EU countries, adjusting for socio-economic
factors and also taking into account intersectional differences by sex and age. The study shows that
migrants from the EU (adjusted OR = 0.73; 95%-CI: 0.57, 0.94) and from non-EU countries (adjusted
OR = 0.39; 95%-CI: 0.31, 0.50) were less likely to utilize fecal occult blood testing than non-migrants.
No disparities for the use of colonoscopy were observed. The findings are in line with studies from
other countries and can be indicative of different barriers migrants encounter in the health system.
Adequate strategies taking into account the diversity of migrants are needed to support informed
decision-making among this population group.
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1. Introduction

In the last decade, there has been an increase in the incidence of colorectal cancer in
most European countries [1]. Amongst others, this is attributed to demographic aging of
the population [2,3] and changing lifestyle habits in younger age groups, such as poor
nutrition and obesity [4]. Every year, more than 450,000 people across Europe develop
colorectal cancer, and approximately 230,000 people die from the disease annually [5].
Studies show that colorectal cancer is the second leading cause of cancer death among men
and the third leading cause among women in Europe [6]. Colorectal cancer is a serious
and often life-changing disease. The 5-year survival rate is on average 65%, but varies
considerably depending on the stage of the tumor [7]. Tumors detected early are associated
with a significantly better survival rate [8]. If precancerous tumors are detected, they
can be treated accordingly [9], thus interrupting the adenoma-carcinoma sequence and
significantly reducing the risk of colorectal cancer [10].

Today, both non-invasive and invasive methods of colorectal cancer screening are
available. Non-invasive stool tests, such as guaiac fecal occult blood tests (gFOBTs) and
fecal immunochemical tests (FITs), are designed to detect microscopic amounts of blood
in stool which can be indicators of tumors or polyps in the colon. Patients with a positive
fecal occult blood test are usually advised to undergo colonoscopy for further examination.
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The purpose of colonoscopy, an invasive screening method which is also frequently used
as a primary screening tool without prior fecal occult blood testing, is to examine the
colon for polyps and other suspicious changes which have the potential to develop into
malignant neoplasms. Polyps detected during colonoscopy are usually removed in the
course of the procedure [11]. Both approaches to cancer screening have been demonstrated
to reduce colorectal cancer mortality, and evidence shows that colonoscopy can also reduce
the incidence of colorectal cancer [12-14].

Similar to other forms of preventive behavior, non-utilization of colorectal cancer
screening is associated with a low socio-economic status [15,16], younger age [17], male
gender [18] and the absence of a partner [19]. Lack of information about risk factors and
symptoms of colorectal cancer as well as about colorectal cancer screening programs may
contribute to a lower participation in colorectal cancer screening as well, because sufficient
knowledge is an essential prerequisite for informed decision making [20,21]. In addition to
deficits at the patient level, structural barriers in the healthcare system, such as distance
to and office hours of screening facilities, organization of appointments, availability of
translation services and lack of insurance coverage may affect participation in colorectal
cancer screening [22].

Studies from several countries have also shown that even after adjusting for socio-
demographic characteristics and the role of social determinants, migrants tend to utilize
preventive health care services less frequently than non-migrants. This is also true for
many types of cancer screenings such as regular Pap smears and mammography [23-31] as
well as fecal occult blood testing and colonoscopy [28,32-38]. For example, a study from
Denmark reported that non-Western migrants were 38% less likely to participate in fecal
occult blood testing than the majority Danish population [28]. Similarly, survey data from
a Swiss study show that individuals born in a country outside of Western Europe and
North America have a 35% lower colorectal cancer screening rate compared to native Swiss
individuals [32]. Comparable results have been reported from other European countries
such as the Netherlands [33] and from other regions of the world such as Canada [34],
Israel [35] and the United States [36-38].

In Germany, 26.7% of the population are migrants. This refers to individuals who
have a non-German citizenship and/or who themselves or whose mother or father were
born abroad [39]. Similar to evidence from other European and non-European countries,
migrants in Germany have been reported to utilize cancer screening services less fre-
quently than non-migrants. For cervical cancer screening, for example, studies show that
non-EU migrant and EU migrant women are 33% and 20% less likely to participate in
cervical cancer screening, respectively [26], even after adjusting for differences in social
determinants. Disparities could be explained by different barriers migrants encounter in
health care, comprising poor German language proficiency, a low health literacy or cultural
needs not sufficiently addressed by health care facilities [40,41]. Several investigations
from Germany and other countries have also shown that disparities may vary by sex or
age [26,42-44], emphasizing the need for an intersectional perspective. However, findings
are not consistent across the available data, as not all studies identified disparities between
both population groups [45] and others reported a higher utilization among migrants than
non-migrants [46].

Little is known about potential disparities in colorectal cancer screening. For purposes
of colorectal cancer screening, several screening tests are available in Germany, including
fecal occult blood testing and colonoscopy. All individuals aged 50 and older, including
migrants with a residence status, are eligible to participate in regular colorectal cancer
screening free of charge as part of their social health insurance. Individuals aged between
50 and 54 years can utilize an immunological test for hidden blood in the stool once a
year, and those 55 years of age or older can utilize the test every two years without any
additional fees. Insured individuals who wish to undergo fecal occult blood testing can
contact either their family doctor or specialists and request a stool test or obtain tests kits
from pharmacies. The tests can be performed at home, with samples being submitted to a
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physician for further testing [47,48]. In addition, men aged 50 years and older and women
aged 55 years and older are recommended to undergo colonoscopy every 10 years. As
an alternative to colonoscopy, individuals aged 55 years and older can undergo a stool
examination every two years free of charge [49].

Data from the German National Cohort (NAKQO) show that fecal occult blood test-
ing is utilized 18% (OR = 0.82, 95%-CI = 0.78-0.87) less frequently by migrants than
non-migrants [50], corroborating the aforementioned findings from studies conducted on
disparities in the utilization of cervical cancer screening and mammography. However,
another study examining the utilization of colorectal cancer screening in migrant women by
means of data from a large health insurance organization revealed higher odds of both fecal
occult blood testing (OR = 1.34; 95%-CI: 1.15-1.55) and colonoscopy (OR = 1.81; 95%-CI:
1.71-1.91) for migrant women as compared to the women from the majority population.
Being based on administrative data, the available information was limited and potential
confounding by social determinants could not be taken into account [51]. Similarly, little is
known about intersectional differences in colorectal cancer screening between migrants
and non-migrants in Germany, which previous studies have pointed out for other types of
cancer screening [24].

Based on data from a large-scale and nationwide population survey, the aim of the
present study was to examine the utilization of fecal occult blood testing and colonoscopy
among migrants and non-migrants in Germany, also considering intersectional differences
by sex and age. The findings can contribute to the development of adequate strategies
aiming to enable adequate access to colorectal cancer screening and informed decision
making in a diverse population.

2. Methods
2.1. Data

The study uses data from the German Health Update 2014/2015, conducted by the Robert
Koch-Institute on behalf of the German Federal Ministry of Health from November 2014 to
July 2015 [52]. The German Health Update 2014/2015 is a cross-sectional survey of 24,016 in-
dividuals aged 18 years and older living in private household in Germany. Data collection
was done through a mixed-mode design, using standardized self-administered online or
postal questionnaires. Participation in the survey was voluntary and the response rate was
26.9% [53]. For the analysis of the present study, only respondents aged 50 years and older
were included, since from this age onwards colorectal cancer screening is recommended
in Germany [49]. The initial sample studied consisted of n = 12,244 individuals. Of these,
about 4.0% (n = 487) did not provide responses to one of the covariates or outcomes studied
and were therefore excluded from the analysis, resulting in a final sample of n = 11,757.

2.2. Study Variables

The primary dependent variables were the use of a fecal occult blood test and the
utilization of colonoscopy. In the survey, respondents were asked when they last had a test
for hidden blood in the stool (fecal occult blood test), with the response categories being
‘within the last 12 months’, ‘1 to less than 2 years ago’, ‘2 to less than 3 years ago’, ‘3 years
ago or more’ and ‘never’. For the present study, we distinguished between respondents
who have had a fecal occult blood test at least once in their life and those who never had
one. In addition, participants were asked when they last had a colonoscopy. Participants
were given five response options: ‘within the last 12 months’, ‘1 to less than 5 years ago’,
‘5 to less than 10 years ago’, ‘10 years ago or more’ and ‘never’. Again, for the present study,
the variable was dichotomized into individuals who utilized colonoscopy at least once in
their life and those who had never undergone colonoscopy.

The results were subjected to a comparison between the three populations of non-
migrants, migrants from EU countries and migrants from non-EU countries. Respondents
were considered migrants if they either had non-German citizenship or were born in another
country [39]. Several control variables were taken into account. The socio-demographic
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covariates considered were sex (male, female), age (five-year age groups treated as a contin-
uous measure), partnership status (living with a partner vs. not living with a partner) and
socioeconomic status (low, middle, high), the latter of which was based on a standardized
summary measure taking into account occupational status, vocational education and net
equivalent income [54]. Furthermore, the region of residence of the respondents in Germany
(Northwest, North Rhine-Westphalia, Middle, East, Bavaria/Baden-Wuerttemberg), the
type of residential area (rural, small towns, medium-sized towns, cities) and the self-related
health status (rated on a scale from 1 [“very good”] to 5 [“very poor”]) were also included
to account for regional and health differences between the population groups, respectively.

2.3. Analysis

The distribution of the variables between the three different population groups was
compared using chi-square tests and analysis of variance, with the significance level set to
p < 0.05. Two multivariable logistic regression analyses were performed to investigate the
association between the utilization of fecal occult blood testing or colonoscopy (dependent
variables) and the three population groups (primary independent variable), respectively. In
both models, the aforementioned confounding variables were accounted for. The results
were reported as adjusted odds ratios (aOR) with 95% confidence intervals (95%-CI). To
examine intersectional differences between the population groups related to sex and age,
a three-way interaction term was included in each of the two models. The results were
presented graphically as predicated probabilities. All analyses were conducted using
Stata 15 [55].

3. Results

Responses from 11,757 individuals aged 50 years and older who provided information
on all study variables were available. Of these, 3.9% were migrants from EU countries
and 3.0% were migrants from non-EU countries. The three population groups showed
differences in the distribution of some demographic and health factors (see Table 1). Non-
EU migrants were younger, had a lower socioeconomic status, were more likely to live in
cities and rated their health status slightly lower than non-migrants. Regarding the use of
fecal occult blood testing, migrants from non-EU countries showed a significantly lower use
than non-migrants (65.3% vs. 82.5%). Fewer disparities were observed between migrants
from EU countries and non-migrants (78.9% vs. 82.5%). With regard to the utilization of
colonoscopy, the three population groups did not differ significantly from each other, with
percentages being 60.1% for non-migrants, 62.0% for migrants from EU- and 56.3% for
migrants from non-EU countries.

Differences with regard to fecal occult blood testing remained significant after adjust-
ing for the role of demographic and socio-economic factors. Table 2 shows that migrants
from EU countries (adjusted OR = 0.73; 95%-CI: 0.57, 0.94) and non-EU countries (adjusted
OR = 0.39; 95%-CI: 0.31, 0.50) were 27% and 61%, respectively, less likely to participate in
fecal occult blood testing than non-migrants. With the exception of the type of residential
area, all control variables were significantly associated with the utilization of fecal occult
blood testing. Confirming the results from the descriptive analysis, a second multivariable
logistic regression model showed that the odds for the utilization of colonoscopy did not
differ significantly between the three population groups.

Whereas the respective three-way interaction terms included into the model were not
significant at p < 0.05, a graphical inspection of the predicated probabilities indicates that,
particularly for men, disparities between migrants and non-migrants with respect to the
utilization of fecal occult blood testing tended to decrease with age, but increased for the
utilization of colonoscopy (Figure 1).
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Table 1. Description of the study sample by population group (German Health Update 2014/2015,
respondents aged >50 years, n = 11,757).

Population Group

Non-Migrants MigEants from EU Migrants from Non-EU p-Value *
ountries Countries
N 10,997 426 334
Sex 0.71
Male 5297 (48.2%) 197 (46.2%) 163 (48.8%)
Female 5700 (51.8%) 229 (53.8%) 171 (51.2%)
Age (years) 0.02
50-54 2470 (22.5%) 89 (20.9%) 96 (28.7%)
55-59 1766 (16.1%) 71 (16.7%) 59 (17.7%)
60-64 1602 (14.6%) 58 (13.6%) 48 (14.4%)
65-69 1498 (13.6%) 74 (17.4%) 39 (11.7%)
70-74 1496 (13.6%) 67 (15.7%) 30 (9.0%)
75-79 1203 (10.9%) 29 (6.8%) 34 (10.2%)
80-84 506 (4.6%) 19 (4.5%) 12 (3.6%)
85+ 456 (4.1%) 19 (4.5%) 16 (4.8%)
Partnership status 0.18
Partner 7807 (71.0%) 318 (74.6%) 245 (73.4%)
No partner 3190 (29.0%) 108 (25.4%) 89 (26.6%)
Socioeconomic status <0.01
Low 2070 (18.8%) 88 (20.7%) 110 (32.9%)
Moderate 6127 (55.7%) 212 (49.8%) 141 (42.2%)
High 2800 (25.5%) 126 (29.6%) 83 (24.9%)
Region <0.01
Western Germany 8079 (73.5%) 376 (88.3%) 275 (82.3%)
Eastern Germany 2918 (26.5%) 50 (11.7%) 59 (17.7%)
Type of residential area <0.01
Cities 3325 (30.2%) 169 (39.7%) 165 (49.4%)
Medium-sized towns 3881 (35.3%) 185 (43.4%) 123 (36.8%)
Small towns 1733 (15.8%) 40 (9.4%) 25 (7.5%)
Rural 2058 (18.7%) 32 (7.5%) 21 (6.3%)
ISelf-rated 1/1ealth status [1 ‘very good’ to 5 24(0.8) 2.4(0.9) 2.6 (0.9) <0.01
very poor’], mean (SD)
Utilization of fecal occult blood testing <0.01
No 1920 (17.5%) 90 (21.1%) 116 (34.7%)
Yes (at least once in life time) 9077 (82.5%) 336 (78.9%) 218 (65.3%)
Utilization of colonoscopy 0.27
No 4388 (39.9%) 162 (38.0%) 146 (43.7%)
Yes (at least once in life time) 6609 (60.1%) 264 (62.0%) 188 (56.3%)

* p-value from chi-square test for categorical variables and analysis of variance for continuous variables.

Table 2. Results of the multivariable logistic regression model with utilization of fecal occult blood
testing and colonoscopy, respectively, as the dependent variables. Adjusted odds ratios (aOR) and
95% confidence intervals (95%-CI) (German Health Update 2014/2015, respondents aged >50 years,

n =11,757).
Fecal Occult Blood Testing Colonoscopy
aOR [95%-CI] aOR [95%-CI]
Population group (Ref.: Non-migrants)

Migrants from EU countries 0.73 0.57,0.94 1.06 0.86,1.31

Migrants from non-EU countries 0.39 0.31,0.50 0.88 0.70,1.11
Sex (Ref.: Male)

Female 1.27 1.15,1.40 0.91 0.85,0.99
Age 1.22 1.19,1.25 1.32 1.30,1.35
Partnership status (Ref.: No partner)

Partner 1.41 1.27,1.57 1.32 1.21,1.44
Socioeconomic status (Ref.: Low)

Moderate 1.36 1.20,1.54 1.32 1.19,1.46

High 1.51 1.31,1.76 1.45 1.28,1.63
Region (Ref.: Western Germany)

asters Germany 0.70 0.62,0.79 0.89 0.80,0.98
Type of residential area (Ref.: Cities)

Medium-sized towns 0.96 0.85,1.09 0.99 0.89,1.09

Small towns 0.99 0.85,1.15 0.97 0.86,1.10

Rural 0.99 0.85,1.15 0.91 0.81,1.03
Self-rated health status [1 ‘very good’ to 1.20 112,128 1.25 118,131

5 “very poor’]
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Figure 1. Probability of the utilization of fecal occult blood testing and colonoscopy by population
group, sex and age. Results of the multivariable logistic regression models with interaction effects
between population group, sex and age. Predicted probabilities (German Health Update 2014 /2015,
respondents aged >50 years, n = 11,757).

4. Discussion

The present study used a nationwide population-based cross-sectional survey to
investigate the level of participation in colorectal cancer screening among migrants and non-
migrants in Germany. The study shows that migrants from EU and non-EU countries who
reside in Germany have a significantly lower utilization of fecal occult blood testing than
non-migrants. In contrast, there are no significant differences in colonoscopy participation.

With regard to fecal occult blood testing, the results are in line with a large number
of studies from different countries, which also identified a considerably lower utilization
of cancer screening among migrants than non-migrants [23-31,56]. The lower utilization
of the fecal occult blood test may result from several types of barriers migrants encounter
in health care. For instance, insufficient language proficiency and poor health literacy can
constitute a significant obstacle to participation. Both can make it difficult for migrants
to obtain necessary information about the rationale of screening programs, thus making
it difficult to arrive at an informed decision about participation. Consequently, such
information deficits and lack of knowledge related to colorectal cancer screening can
create mistrust about its purpose [30,41]. Knowledge deficits of migrants in relation to
colorectal cancer screening have been documented by different studies [41,57]. For example,
a study from the United Kingdom shows that such deficits are more likely among ethnic
minorities than among the British majority population. The same study also reported
a pronounced sense of embarrassment and shame perceived by migrants with respect
to attending colorectal cancer screening [57]. This emphasizes the need for migrants
receiving culturally sensitive information on colorectal cancer screening in their mother
tongue, informing them about the potential advantages and limitations [30]. Although
colorectal cancer screening has been shown to reduce colorectal cancer morbidity and
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mortality, it is also associated with disadvantages, such as false negative or false positive
results and the risk of complications during colonoscopy [13,58]. Therefore, utilizing or
not utilizing colorectal cancer screening must be based on an informed decision [59,60].
Studies on informed decision making among migrants show that this population group, on
average, makes less informed decisions than non-migrants [61]. Consequently, effective
communication strategies, including accessible information material, need to be employed
to promote informed decision making [41,62]. These strategies need to be tailored to the
specifics of the language, to cultural beliefs and a potentially limited health literacy of
migrants [41]. The low utilization of fecal occult blood testing by migrant communities may
also be due to lower risk perceptions resulting from a low disease risks in their countries
of origin [30,63]. The underestimation of cancer risks may thus contribute to a lower
participation rate and needs to be addressed by communication strategies as well.

Regarding participation in colonoscopy, the present study does not indicate any
significant disparities between migrants and non-migrants. This finding corresponds to
results from a study from Italy which also reported a similar utilization of colonoscopy
for migrants and non-migrants [64]. This could indicate that with respect to colonoscopy,
health care providers are more successful in reducing barriers to access, thus avoiding
discrimination against migrants. However, a similarly high utilization of colonoscopy
among migrants and non-migrants may also result from a selection effect. Men and women
in Germany, in addition to being eligible for colonoscopy from the age of 50 and 55,
respectively, are also advised to undergo colonoscopy if they have a positive fecal occult
blood test. In these cases, colonoscopy is the second stage of colorectal cancer screening.
Migrants who have already participated in fecal occult blood testing may be individuals
who are experiencing fewer barriers in the health care system and who are generally more
compliant with screening examinations [64]. Finally, significant differences in fecal occult
blood testing and lack of differences in colonoscopy may possibly be attributed to migrants
questioning the efficacy of the former, whereas the efficacy of colonoscopy is accepted.
Although differences in the perceived effectiveness have been reported for some population
groups [65], to the best of the authors” knowledge, no studies on that subject have been
conducted for migrants in Germany and should be the focus of future investigations.

An examination of interaction effects has indicated that, with increasing age, disparities
in the utilization of fecal occult blood testing between migrants and non-migrants tend to
decrease, particularly for men. This counter-intuitive finding contradicts previous research
which showed that older migrants are more disadvantaged than younger individuals [66].
However, similar findings were reported in other studies [42]. Given that the interaction
effects in the present study were not significant, further investigations are needed.

The strengths of the present study include the large sample size and the high quality
of the data. However, some limitations need to be considered as well. The results are not
based on administrative data, but on self-reporting by the survey participants. Since the
survey refers to previous screenings that may have occurred up to 10 or more years ago, a
recall bias may be present in the analysis. Although inconsistent findings on the validity of
self-reported information on cancer screenings have been reported [67,68], studies on the
utilization of other preventive services suggest that self-reported data from the German
Healthy Update survey corresponds to administrative data [69]. Another limitation is that
the health survey was conducted only in German language. Consequently, individuals with
poor German language skills, who presumably also encounter considerable barriers in the
health care system, could not participate in the survey and are therefore underrepresented
in the study. This likely also explains why the percentage of migrants in our sample is only
6.9%, whereas according to census data from the same year, 12.9% of the population aged
50 years or older in Germany were migrants [70]. Therefore, our results may underestimate
the true differences in the utilization of colorectal cancer screening between migrants and
non-migrants. Furthermore, the present study could not account for heterogeneity in terms
of religion, culture, ethnicity and length of stay, which may also have an impact on the
utilization of colorectal cancer screening [41,71,72]. Finally, it must be emphasized that our
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data refers to migrants in Germany and therefore the results may not be generalizable to
other countries with other population profiles and other histories of migration.

5. Conclusions

The results of the study indicate a lower utilization of fecal occult blood testing among
migrants from EU and non-EU countries compared to non-migrants in Germany. This can
be explained by barriers migrant communities face in accessing health services. In order
to ensure equal access to health care for this population group and to address knowledge
deficits with respect to colorectal cancer screening, there is a need for comprehensive
education about advantages and disadvantages, taking into account the specific cultural
and language needs of migrants. This way, this population group can be supported in
making informed decisions for or against participation in colorectal cancer screening.
Further research, also employing qualitative methods, should examine the reasons for
migrants” lower participation in fecal occult blood testing. In 2019, a nationally organized
colorectal cancer screening program was introduced in Germany. As part of that program,
all individuals with statutory health insurance received a postal invitation from their
statutory health organization for colorectal cancer screening at the age of 50, 55, 60 and
65 years, including information on advantages and disadvantages of screening and on the
different screening methods and procedures [47]. Future studies need to evaluate how
effective these measures are in reducing existing disparities in fecal occult blood testing
and in promoting informed decision making in colorectal screening in general.
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