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Abstract
Background: Gastric cancer (GC) is a major health concern in Western Europe, with Helicobacter pylori
infection contributing to its development. This study examines the perceptions and barriers to GC
screening in the Netherlands and Belgium, focusing on cognitively or communicatively vulnerable
populations with low health literacy.

Methods: A qualitative approach within the TOGAS project assessed motivations, perceptions, and
barriers to GC screening in vulnerable groups through focus group discussions (FGD) in the Netherlands
and Belgium between April and June 2025. Grounded theory was used for data analysis.

Results: Seventy-nine participants took part in the FGDs. A preference for non-invasive screening
methods, particularly breath tests (n=48), was expressed. Recommendations of healthcare providers
played a key role in decision-making. Language barriers and low health literacy affected understanding
of screening and willingness to engage, with many relying on family or community groups for support.

Conclusion: This study highlights the importance of considering (health) literacy, and cultural context in
designing GC screening for vulnerable populations. Non-invasive methods like breath tests are preferred,
and trust in healthcare professionals is essential for accepting invasive procedures. Tailored educational
materials and trusted guidance are key to improving screening participation.

Introduction
Gastric cancer (GC) remains a major public health challenge across Europe, despite an overall global
decline in incidence [1]. Within the European Union (EU), the burden of GC varies considerably: countries
such as the Netherlands and Belgium exhibit low incidence rates, whereas Romania continues to
experience substantially higher rates, reflecting broader regional patterns across Central and Eastern
Europe [2–4].

These cross-country differences are closely linked to well-established risk factors for GC. Chronic
infection with Helicobacter pylori (H. pylori), classified by the World Health Organization as a Group I
carcinogen, is the principal driver of non-cardia GC and contributes substantially to geographic variation
in incidence [5]. Gastric carcinogenesis generally follows a stepwise progression of chronic
inflammation toward neoplastic change [6]. These precursor conditions frequently remain undiagnosed,
particularly in populations with limited healthcare access or low health literacy. Moreover, increasing age,
particularly beyond 50 years, and a positive family history of GC further elevate individual risk [7, 8].

Despite the strong evidence linking these risk factors to gastric carcinogenesis, no EU member state
currently implements an organised population-based GC screening programme, in contrary to several
countries in Asia [7]. Ongoing policy discussions within the European Council have recently considered
whether GC screening may be appropriate for higher-risk EU populations [4].
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Communicatively vulnerable populations, including socioeconomically disadvantaged adults, migrants,
ethnic minorities and individuals with low health literacy face disproportionate barriers to prevention and
early detection [9]. These populations might have lower awareness of GC risk factors or screening
techniques reduced trust in healthcare institutions, and limited experience with preventive care pathways
[9]. Given that GC risk is often elevated in groups with higher H. pylori prevalence or greater structural
disadvantages, understanding their perceptions and willingness to participate in potential screening is
essential for designing equitable prevention strategies [10, 11]. As part of the TOGAS initiative, a multi-
country qualitative study was designed to assess motivations, perceptions, and interests in GC
screening among communicatively vulnerable adults. Conducted in three countries representing
different epidemiological and social contexts; Romania, Belgium, and the Netherlands, the study aimed
to explore the motivations, concerns, and decision-making processes that influence whether individuals
from communicatively and cognitively vulnerable groups choose to participate in GC screening. This
paper focused on the findings from the Dutch and Belgium component of work package 5.6 of the
TOGAS project. By examining the motivations, concerns, and factors influencing participation among
communicatively vulnerable adults, this study provides key insights for developing equitable and
acceptable GC screening approaches in Europe.

Methods
This qualitative, co-creative focus group study aimed to explore attitudes, motivations, and preferences
regarding GC screening among cognitively and communicatively vulnerable adults. A focus group
approach was selected because language and literacy barriers may have limited participants’ ability to
complete a survey [12]. In the Netherlands, 4 sessions were moderated by N.K. (female; ongoing PhD
and Gastroenterology researcher) 4 sessions by N.K. and T.G. (female; health communication
researcher). In Belgium, T.G. and M.v.L. (male; cancer screening researcher) moderated all 8 sessions.

Participant selection and recruitment
Participants were adults identified as contextually vulnerable, namely cognitively or communicatively
vulnerable, encompassing persons who have difficulties comprehending information and making
decisions about participation [13]. Vulnerability was determined based on characteristics such as
communicative limitations, low literacy, and barriers to healthcare access. Convenience sampling was
applied in both countries, making use of existing classroom settings. In the Netherlands, participants
were recruited through Alsare, a language school in Rotterdam, while in Belgium recruitment was
conducted in collaboration with Ligo, a network of adult education centres. Participants were ≥ 18 years
old, able to participate in Dutch group conversations, and willing to provide verbal informed consent.
Focus group discussions (FGDs) were conducted within existing community groups at their regular
meeting time and location to minimise logistical barriers.

Study format and session rationale
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Before data collection, the interviewers established a relationship with teachers and participants by
attending and observing regular class settings. This allowed the interviewers to introduce themselves,
build trust, explain upfront what the purpose of study would be and clarify why they would like to conduct
it.

Each data collection cycle consisted of a 30–45 minute plain-language structured information session,
followed by a 60–90 minute FGD, held within one week. This two-step approach enhanced meaningful
participation of adults with varying health literacy levels. The information session covered key concepts
on health, lifestyle, nutrition, interactions with healthcare professionals, GC, and related risk factors to
establish a shared baseline of understanding. It also allowed assessment of participants’ language
proficiency, vocabulary, sociodemographic characteristics, and health literacy to tailor the subsequent
FGD. Participants were asked about family situation (e.g., children, marital status), age, and duration of
residence in the Netherlands to better understand social context, support networks, access to
healthcare, and previous participation in cancer screening. In total, 4 information sessions and 4 FGDs
were conducted at 2 locations in Rotterdam (June–July 2025) and 4 information sessions and 4 FGDs at
4 locations in Antwerp (April–June 2025). The FGDs explored beliefs and perceptions regarding GC
screening, motivations and barriers to participation, communication preferences for medical
information, and GC screening test preferences.

Educational materials contained minimal text and relied mainly on visual prompts. Materials included
simplified text, visual explanations of stomach anatomy, and neutral prompts related to lifestyle, diet,
prevention, medical treatments, and screening options. All materials were co-created by the research
team, clinical experts, and class teachers to ensure accessibility, medical accuracy, and alignment with
CEFR A1–A2 comprehension levels for Dutch. The topic guides for both the information sessions and
FGDs were specially developed for this study by Thomas More University of Applied Sciences in co-
creation with Ligo teachers. English versions are provided as Supplementary File 1 and 2.

Sessions were audio-recorded with permission, and an anatomical doll and colorectal cancer screening
kit were used to facilitate discussion. The group’s regular teacher acted as a facilitator, guiding the
discussion without influencing responses. The TOGAS moderator ensured the discussion remained
focused, encouraged participation from all group members, and clarified questions when necessary.
Field notes created during the sessions helped understand class dynamics and non-verbal interactions.

Data handling and analysis
Audio recordings were transcribed verbatim using Amberscript (https://www.amberscript.com/),
checked for accuracy, and de-identified prior to analysis. Transcripts were not returned to participants for
feedback or correction, due to their low proficiency in Dutch. Coding was performed in Taguette
(https://www.taguette.org). Analysis followed a modified grounded theory approach, building theory
inductively from the data rather than applying predefined frameworks, consistent with Glaser and
Strauss [12]. Open, axial, and selective coding of Belgian transcripts was performed independently by
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T.G. and M.v.L, and of Dutch transcripts by N.K., T.G., and M.v.L., supported by constant comparison and
memo writing to identify emerging themes. Data collection continued until analysis proved that
theoretical saturation was reached, defined as no new themes emerging. The researchers engaged in
regular discussions to align coding processes, resolve disagreements, and jointly develop a unified
coding tree that accurately reflects the richness of the data.

The study followed the Consolidated Criteria for Reporting Qualitative Research (COREQ) 32-item
checklist to ensure methodological rigour and transparent reporting (Supplementary Table 1) [14].

Results

Demographic characteristics
In total, 8 information sessions and 8 FGDs were conducted in Belgium and the Netherlands. Overall, 83
unique participants were included in the study, of which 79 attended the FGDs. Fourteen participants
attended either the information session or FGD, while 69 attended both. No participant actively withdrew
from study participation, but non-attendance of either session was primarily due to personal
circumstances (e.g. having an appointment, being ill). Slightly more females (n = 46; 55.4%) than males
(n = 37; 44.6%) participated in the study. The mean (SD) age was 42.4 (11.2) years. Participants had been
living for a median (IQR) of 6 (6) years in Belgium or the Netherlands at the time of the study and 68
(81.9%) participants had children. Demographic characteristics are presented in Table 1. Participants
migrated from a wide range of countries (see Fig. 1).
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Table 1
Demographic characteristics. *Number of years living in Belgium was not assessed in 1 Belgian group,
resulting in missing data for 12 participants. **In one of the Belgian focus group discussions (FGDs), a

participant left during the break. All topics addressed after the break in the FGDs were therefore
discussed with 50 instead of 51 participants in Belgium, and with 78 instead of 79 participants in total.
Mean (SD) age

(years)

  Belgium The
Netherlands

Total

  42.4
(11.5)

42.4 (10.7) 42.4
(11.2)

Median (IQR) number of
years living in Belgium or the
Netherlands (years)

  *5 (4) 6.5 (5) 6 (6)

Number of unique
participants included (n (%))

       

  Male 29 (34.9) 8 (9.6) 37 (44.6)

  Female 26 (31.3) 20 (24.1) 46 (55.4)

  Total 55 (66.3) 28 (33.7) 83 (100)

Number of participants
attending (n (%))

       

  Information session 45/55
(81.8)

28/28 (100) 73/83
(88.0)

  Focus group
discussion

**51*/55
(92.7)

28/28 (100) **79*/83
(95.2)

  Both information
session and focus
group discussion

41/55
(74.5)

28/28 (100) 69/83
(83.1)

Number of participants
having children (n (%))

       

  Yes 44/55
(80.0)

24/28 (85.7) 68/83
(81.9)

  No 11/55
(20.0)

4/28 (14.3) 15/83
(18.1)

Lifestyle, health behaviour, and health awareness
Participants generally consumed fruits and vegetables frequently, with some eating them daily. Most
participants did not consume alcohol, primarily due to religious motivations, while it was recognized as
being unhealthy. Participants engaged in (daily) physical activities, such as going for a walk, doing yoga
or playing football (or another sport), either alone, in group, or with their children. Participants indicated
that excessive sleep was often linked to feelings of tiredness or illness and was consequently perceived
as unhealthy. Most participants slept less than 8 hours per night, needing to get up early for morning

Page 7/19



prayer or preparing children for school. Tobacco intake during smoking was reported for some
participants, which was linked to experiencing stress. It was also mentioned that smoking was not
healthy.

Participants had prior experiences with being ill and recognized different types of illnesses on images:
having a headache, stomach pain, back pain or a common cold. Participants associated being ill with
stress or, in case of stomach aches, with food intake. They were familiar with doctors, nurses and
ambulances, and almost all participants had their own GP or family doctor.

’Smoking is bad. […] drinking water is good, smoking is not.

– Male, 52 years old

Hygiene and prevention habits
When shown images of bacteria and viruses, participants recognized them as disease carriers. The word
‘virus’ was associated to the COVID-19 pandemic, which consequently remembered participants about
the need to wear a mouth mask to prevent the spreading of the virus through the air.

Preventive behaviour at home was often described in practical terms, such as cleaning the house or
kitchen (after cooking) to prevent disease spreading. Participants agreed that fruits and vegetables were
to be washed (by some respondents in vinegar or with salt) before consumption or preparation,
acknowledging it would prevent disease carriers from spreading and consequently, prevent the risk of
developing stomach cancer (after the relationship between bacteria [H. pylori] and stomach cancer was
explained by the researchers).

’You need to wash the hands.

– Female, 43 years old

Communication, reading aids, and interaction with healthcare
professionals
Participants had varying levels of confidence in speaking Dutch, with language barriers affecting
communication with healthcare professionals, understanding written health information, and making
medical appointments.

Preferences for communication channels differed by situation but showed consistent patterns. Face-to-
face communication and phone contact were preferred, particularly because they allowed participants to
ask questions and receive explanations. However, some Dutch participants preferred e-mail contact over
telephone calls, and it was mentioned that in some cases it was obligated to make doctor appointments
online. Written communication, including letters and emails, was often described as (too) difficult to
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understand. Many participants reported relying on partners, children, extended family, or digital tools
(e.g. translation apps) to interpret written health information that is too difficult for them to comprehend.
Some women did not have their own e-mail addresses but used their partners’ email address instead.

While practising reading in the classroom, it appeared that the current invitation letter for colorectal
cancer screening in Belgium and the Netherlands, it was apparent that the written language was too
difficult to understand, images and logos were not immediately clear, and the general purpose of the
letter was not well understood. Participants indicated that they would bring the letter to their class [i.e. at
Ligo or Alsare] or ask their GP or family doctor for explanation.

Trust in medical staff, particularly general practitioners, was frequently highlighted as an important
factor in communication and decision-making.

’E-mail is better. But… e-mail is better. Through telephone is just… He can talk really fast. You can’t hear it
properly. Or understand it. And he won’t keep repeating it.

– Female, 28 years old

Experiences with and perceptions of medical examinations
and cancer
Most participants had prior experiences with medical examinations, especially during routine check-ups
at the GP, but also during medical interventions in hospital settings. Familiar interventions included blood
sampling, blood donations (during Ramadan), X-ray procedures, hospital visits and emergency care.

Participation in GC screening modalities and gastroscopy was discussed in relation to perceived
difficulty, fear, and importance. Fear and discomfort were frequently mentioned, particularly in relation to
unfamiliar or invasive procedures. At the same time, several participants emphasized the importance of
medical procedures when they were framed as necessary for their health. Familiarity with certain
procedures, particularly blood tests, influenced perceptions and preferences of H. pylori testing methods.
For example, blood draws were perceived to be scary by some, influencing their decision for screening
test preference.

Several participants had prior experiences with UGIE procedures, either with or without anaesthesia.
When shown real-world images of cancer within the stomach, most participants did not recognise the
tumour, thinking it was food or fat instead. Two participants above 50 years of age indicated that they
had been previously invited, by letter, to participate in the colorectal cancer screening programme. While
one participant participated regularly, another did not fully understand how to participate and why. Many
participants had previous experiences with cancer, primarily in family members or relatives (in their
country of origin).
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’Large check-up, big hospital. Every year we work, there’s always a check-up. Blood draws or pee or
stool…

– Male, 57 years old

’Me too. Just a camera to look inside the stomach.

– Male, 53 years old

Perceptions and preferences regarding H. pylori testing
Different H. pylori testing options, including breath tests, blood tests, and stool tests were explained to
participants, after which preferences were asked, including rationale. In the section below, test
preferences were obtained for 78 participants instead of 79, since 1 participant left the FGD before this
topic was addressed.

Overall, the breath test was most frequently preferred (48/78) (see Table 2). It was commonly preferred
because it is perceived to be quick and minimally invasive. Blood testing was preferred by a smaller
group (20/78) linked to high familiarity with blood tests (e.g. annual check-ups) and the underlying
assumption that blood sampling equals broad diagnostic testing of health indicators (such as
cholesterol, vitamins or blood sugar), instead of only testing for H. pylori antigens. For that reason, most
participants initially opted to choose this test. However, when it was explained that the sole focus of the
blood test was to detect H. pylori presence, some participants altered their choice and switched to the
breath test. Barriers to blood tests included fear of needles and negative prior experiences. The stool
test was least preferred (6/78) and was frequently associated with concerns about hygiene and
practicality. Those who did prefer the test, argued that the stool sample could be collected at home,
without the need to visit a hospital. Overall, 4 participants had no specific preference. Even though all
participants in the Netherlands indicated their preferred test method, they were all willing to undergo or
perform either test, if their doctor would advise them to.

Regardless of H. pylori screening test method, almost all participants were willing to participate in any
form of H. pylori testing when medical professionals advise them to, as it would benefit their own health.

’[Being] healthy is important. If the doctor tells me to do it, I will do it.

– Male, 58 years old

’One [breath test] is easy for me. Two [blood test] is erm, difficult and stressful for me. Three [stool test]
erm, I don’t like this. Only [option] one is clear.

– Male, 34 years old

Willingness to undergo Upper gastrointestinal endoscopy
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In general, the willingness to undergo upper gastrointestinal endoscopy (UGIE) was high across all
groups (see Table 2). Participants acknowledged the procedure, including sedation, as unpleasant, scary
or uncomfortable, particularly when drawing on previous experiences, either from their family members
or themselves. Nevertheless, willingness to participate was strongly linked to the authority and advice of
medical professionals, like GPs. In Belgium, trust in the GP was particularly prominent, while in the
Netherlands authority was described as important but somewhat less dominant.

’[…] but that camera inside of me, I really don’t like that. Yes, we should do it, but I don’t want to.

– Male, 57 years old

’At the beginning, there was always… Stomach problems. And then they looked inside of the stomach
with pictures.

– Male, 43 years old

’I never did it, but if the doctor says I should do it, I will do it.

– Male, 42 years old
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Table 2
Gastric cancer screening test preferences and willingness to undergo an upper gastrointestinal

endoscopy (UGIE). n=number of respondents present at the voting round in the FGD. *UGIE willingness
was not assessed in group NL4 due to a participant's emotional reaction, as their father recently passed

away from gastric cancer after seeking late medical help. **Total percentage of participants willing to
undergo UGIE in the Netherlands is based on a total of n = 23 participants, since willingness was not

assessed for n = 5 participants in group NL4.
Belgium Focus group

number (n)
Breath
test

(n)

Blood
test

(n )

Stool
test

(n )

Either
test

(n)

UGIE
willingness

(n)

           

  BE1 (n = 11) 3 6 2 0 11

  BE2 (n = 14) 11 3 0 0 14

  BE3 (n = 13) 3 6 0 4 13

  BE4 (n = 12) 5 3 4 0 11

  Total (n = 50) 22 18 6 4 49

The
Netherlands

           

  NL1 (n = 4) 3 1 0 0 3

  NL2 (n = 9) 9 0 0 0 8

  NL3 (n = 10) 10 0 0 0 9

  NL4 (n = 5) 4 1 0 0 *Not
assessed

  Total (n = 28) 26 2 0 0 **20

All groups            

  Total (n = 78) 48 20 6 4 69

Discussion
This qualitative study examined perceptions, beliefs and factors influencing diagnostic test preferences
for GC screening among communicatively vulnerable adults in Belgium and the Netherlands.
Participants showed a clear preference for non-invasive screening options, most often the breath test,
while UGIE was generally considered acceptable only if recommended by the GP. Preferences were
shaped by language proficiency, trust in healthcare providers, participants’ own experiences and support
from educators during decision-making. These findings highlight the importance of integrating health
literacy and cultural context when designing screening strategies for populations with limited access to
healthcare.
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A key finding was the heterogeneity in language proficiency among participants, reflecting the ethnically
diverse composition of the study population and patterns observed in broader migrant communities.
Ethnic minority groups frequently face distinct challenges within healthcare systems, including reduced
access to information, cultural barriers, and lower institutional trust [15–17]. Consistent with previous
research, limited language proficiency and lower health literacy were associated with reduced
engagement in healthcare decision making and poorer health outcomes [18, 19]. In this study,
confidence in speaking Dutch was a key factor in decision-making participation. Participants with higher
language confidence were more active, asked more questions, and expressed concerns openly, leading
to more informed choices. This supports existing links between language proficiency, health literacy, and
patient engagement [15–20].

Moreover, participants frequently relied on family members, including spouses and children, or
neighbours, as informal interpreters during medical consultations. This practice, commonly referred to
as language brokering, has been widely described in healthcare settings, particularly in paediatric care,
where studies indicate that physicians often depend on untrained interpreters to communicate with
patients facing language barriers [21]. Although this approach may facilitate immediate communication,
it remains associated with substantial risks for misunderstanding, as both healthcare providers and
patients report difficulties in achieving accurate information exchange in the absence of professional
interpretation [21, 22]. Child brokering, in particular, introduces additional challenges, as children may
struggle with complex medical terminology and ethical dilemmas while translating for their parents [23].
Studies also demonstrate that when patients and healthcare providers speak the same language, this
language concordance is associated with increased interpersonal trust, higher patient satisfaction, and
improved understanding of health information [24]. Consistent with this, adapting educational materials
to language proficiency through simplified wording and visual support can enhance understanding and
engagement, particularly among individuals with limited language skills [25].

Trust in healthcare providers, particularly general practitioners (GPs), was another significant factor in
participants' decision-making. In our study participants who trusted their GP were more likely to accept
diagnostic tests, including invasive procedures even if they involved greater discomfort, if recommended
by the GP. Trust in healthcare professionals has been well-documented as a key factor in fostering active
patient engagement [17, 26]. This highlights the crucial role healthcare providers play in facilitating
informed decisions by addressing cultural and linguistic preferences, which improves trust, engagement,
and reduces barriers in care [27].

Participants demonstrated a clear preference for non-invasive diagnostic approaches, particularly breath
testing, consistent with previous studies showing that patients favour tests perceived as low risk and
convenient [28]. The urea breath test was especially preferred because of its perceived accuracy and
ease of use in detecting H. pylori infection, one of the biggest risk factors for GC [29]. Although other
non-invasive options were available, preferences appeared to depend not only on invasiveness but also
on perceived informational value and practical burden, suggesting that acceptability is shaped by how
patients interpret the purpose and usefulness of a test. Notably, these preferences align with European

Page 13/19



recommendations, including the Maastricht VI Florence Consensus, which identifies the urea breath test
as the diagnostic gold standard because of its high diagnostic accuracy [30]. Despite an overall
preference for non-invasive testing, many participants indicated willingness to undergo UGIE when
recommended by their general practitioner, reinforcing the role of clinician trust and the importance of
their health in facilitating acceptance of more invasive diagnostic strategies [31, 32].

Education played a central role in shaping participants’ engagement and preferences. An initial
information session using simplified visual materials, including anatomical models and pictorial
explanations, ensured a shared baseline understanding of GC, associated risk factors, and available
diagnostic options prior to preference discussions. Such approaches may help mitigate health literacy
barriers by making complex medical information more accessible, consistent with evidence
demonstrating that visual aids improve comprehension, particularly among individuals with lower
literacy levels [33, 34]. The presence of a familiar teacher acting as a neutral facilitator further supported
open discussion and active participation in screening decision making [34]. However, the possibility of
facilitator influence on participants’ responses cannot be excluded, although the extent of this effect
remains uncertain.

This study has several limitations. First, the use of convenience sampling within pre-existing classroom
groups may have introduced selection bias and limited generalizability, as group composition and
participant attendance were not controlled and individuals who were more engaged or motivated may
have been overrepresented. Second, language proficiency and health literacy were not systematically
measured, restricting the ability to quantify their influence on comprehension and decision making.
Third, although the teacher acted as a neutral facilitator, moderator influence and potential group
dynamics, including follow behaviour during preference discussions, cannot be excluded. In addition,
participants’ understanding of diagnostic options was not formally verified, which may have affected
preference formation. Future research should assess the feasibility of addressing these methodological
considerations to potentially strengthen interpretation of patient preferences.

In conclusion, this study demonstrates that diagnostic preferences for GC screening among
communicatively vulnerable adults are shaped by interacting linguistic, relational and educational
factors. Participants favoured non-invasive approaches, particularly breath testing, primarily due to
perceived safety and practicality, while trust in healthcare providers facilitated acceptance of more
invasive procedures when recommended. Structured education and visual communication supported
informed decision making by reducing health literacy barriers. Together, these findings emphasize that
effective screening strategies extend beyond test performance alone and require culturally and
linguistically responsive communication approaches to support equitable participation in diverse
populations.
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Figures

Figure 1

Country of origin of all participants (n=83), split by country of recruitment.Most participants migrated
from Morocco (n=21), followed by Afghanistan (n=13), Iran (n=8), and Syria (n=6). All other countries
were represented by at most 5 participants each.
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