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Abstract

Background Loss to follow-up in long-term epidemiological studies is well-known and often substantial.
Consequently, there is a risk of bias to the results. The motivation to take part in an epidemiological study can change
over time, but the ways to minimize loss to follow-up are not well studied. The Citizen Science approach offers
researchers to engage in direct discussions with study participants and to integrate their opinions and requirements
into cohort management.

Methods Guided group discussions were conducted with study participants from the KORA cohort in the Augsburg
Region in Germany, established 40 years ago, as well as a group of independently selected citizens. The aim was to
look at the relevant aspects of health studies with a focus on long-term participation. A two-sided questionnaire was
developed subsequently in a co-creation process and presented to 500 KORA participants and 2,400 employees of
the research facility Helmholtz Munich.

Results The discussions revealed that altruistic motivations, (i.e. supporting research and public health), personal
benefits (i.e. a health check-up during a study examination), data protection, and information about research results
in layman’s terms were crucial to ensure interest and long-term study participation. The results of the questionnaire
confirmed these aspects and showed that exclusively digital information channels may be an obstacle for older and
less educated people. Thus, paper-based media such as newsletters are still important.

Conclusions The findings shed light on cohort management and long-term engagement with study participants.
A long-term health study needs to benefit public and individual health; the institution needs to be trustworthy; and
the results and their impact need to be disseminated in widely understandable terms and by the right means of
communication back to the participants.
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Background

In a long-term prospective cohort study, the motivation
of people to participate over an extended period and
trustfully share their health data is essential to investi-
gating causal relationships between health and disease
in constantly changing environments. However, loss-to-
follow up, i.e. declining willingness to take part in follow-
up examinations and questionnaires, is a major problem
in all long-term prospective cohort studies [1-3], raising
questions about the generalizability of results [4]. Infor-
mation on the reasons to participate is often gathered at
the initial sign-up of the study by short non-participant
questionnaires [5-7], satisfaction polls after the study
examination for internal conduct improvement, witness
statements [8] or by chance when study participants
comment to staff or leave remarks in questionnaires.
Non-participants often report acute health problems or
stressful life-events, but also unspecific reasons like lack
of interest or time constraints. In good epidemiological
practice, efforts to characterize the loss of follow-up dur-
ing analysis are made [9] and particular groups can be
identified, e.g. less educated groups or middle-aged men,
depending on the cohort [10, 11]. However, cohort man-
agement should seek to maximize participation in follow-
up studies in the first place by trying to meet participants’
expectations. Personal attitudes towards data sharing
may change during long-term studies, particularly in the
light of the experience of the COVID-19 pandemic. To
our knowledge, systematic research into cohort manage-
ment strategies in long-term epidemiological studies is
rare.

Citizen Science, also called “participatory research,” has
increasingly been supported by public organizations in
and outside of academic institutions to meet information
requirements, increase transparency, and improve peo-
ple’s attitudes towards science [12]. In 2022, the White
Paper “Citizen Science Strategy 2030 for Germany” was
published that comprehensively informs about Citizen
Science, action areas, networking, funding, volunteer
management, and many other aspects [13]. Meanwhile,
a wide range of scientific projects covering all areas of
interest are offered to the public [14—16]. Participatory
research strategies have been introduced into health
research in various initiatives (e.g. [17]) with the over-
arching goal “to reduce concerns about the use of data
through intensive exchange with interested citizens and
to demonstrate the opportunities it offers” [18]. Citizen
Science in public health can be characterized by typology
according to aim, approach, and size, depending on the
level of engagement with the community [19].

Recently, Marcs et al. published a scoping review on
Citizen Science approaches in chronic disease prevention
where they used Citizen Science to identify problems
from the perspective of community members, generate
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and prioritize solutions, develop, test and/or evaluate
interventions, and/or build community capacity [20].
Frameworks for a systematic development of participa-
tory epidemiology have also been proposed [21].

Our aim was to employ Citizen Science approaches to
engage in direct discussion with study participants from a
well-established epidemiological study to evaluate how to
maximise study participation long-term by high response
rates and low subsequent withdrawal of consent. We
were particularly interested in the reasons for continu-
ing to take part in follow-up studies as well as concerns
and wishes regarding the collection and use of health
data. The research methods combined Citizen Science
approaches like qualitative research and co-design ele-
ments with a classical quantitative approach in a nested
but work-efficient study design. The project was con-
ducted in a randomly selected subgroup of participants
of a long-term prospective cohort study and, for compar-
ison, a group of independent citizens and employees of a
large health research institution.

Methods

The Citizens Science project was embedded in the
KORA study (Cooperative Health Research in the Region
of Augsburg), an adult population-based prospective
cohort study established in 1984 in the City of Augsburg
and the adjacent rural counties Augsburg and Aichach-
Friedberg in Southern Germany [22]. Briefly, the KORA-
study consists of four cross-sectional baseline surveys
(S1 from 1984/85 with N=4,022 (response: 79.3%); S2
from 1989/90 with N=4,940 (response: 76.9%); S3 from
1994/95 with 4,856 (response: 74.9%); and S4 from
1999/2001 with 4,261 (response: 66.8%)). The partici-
pants were randomly selected from population registries
aged 25-74 years (S1: 25-64 years). The KORA study is
still in active follow-up with a KORA study centre located
in the City of Augsburg. A general health survey was sent
out in 2021 to all S1 to S4 participants still living in the
study area and with consent for recontact. 6,070 out of
9,109 participants answered the survey (66.6%).

The starting point of the project was qualitative
research with three guided discussion groups: two with
KORA study participants and one with newly recruited
citizens. In a co-creation process at a subsequent meet-
ing, a questionnaire was developed with a smaller group
of volunteers from the discussion groups. For the quan-
titative part of the study, this questionnaire was mailed
to participants of the KORA study and distributed to all
employees of Helmholtz Munich.

Discussion groups

During the preparation of the study setup, a pilot dis-
cussion group was conducted with seven acquaintances
of the involved scientists. For the two discussion groups
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with KORA volunteers, 183 KORA study participants
were selected (criteria: 50% women, 50% participants of
the latest KORA general health survey 2021 with online
survey completion and 50% paper-based completion,
born 1949-1969, residing in Augsburg or nearby). They
were invited in writing by post and contacted by tele-
phone. Citizens were recruited via a newsletter advertise-
ment of the Volunteer Centre Augsburg [23], and posters
and flyers that were distributed in shops, restaurants, the
library, the University Hospital Augsburg, and other pub-
lic places in Augsburg. To compensate expenses, e.g. for
travelling, we paid a small expense allowance.

The discussions took place between May and June
2023 in the KORA Study Centre in Augsburg. Follow-
ing a short impulse presentation on the KORA study, the
attendees were asked to note their motivations, concerns,
and wishes regarding the participation in a long-term
observational health study separately on index cards. The
number of cards was not specified. The participants had
the opportunity to present each card to the group before
it was displayed on a whiteboard sorted by the respective
category. Guided by two moderators, the raised aspects
were discussed in greater depth along with a set of pre-
pared questions. To provide more information on data
privacy and protection in the KORA study, the consent
form and study information from the most recent KORA
general health survey in 2021 were distributed. Each
discussion group lasted about 90 min and was rounded
up with a little get-together at the end. The discussions
were audiotaped with Audacity® 3.2.5 and a microphone
of the conference system Logitech CC3000e Conference-
Cam and transcribed subsequently. In the aftermath, the
index cards were coded according to reoccurring themes.
One of the authors, who was part of all three discussion
groups, developed a coding scheme with the help of the
audiotapes. The scheme was reviewed by another author
who was not present at the discussions, and consensus
was found in terms of discrepant interpretation. Ano-
nymized quotes were selected and translated for publica-
tion purposes.

Questionnaire development

The discussion group participants were invited to a sub-
sequent meeting to develop the questionnaire together
with the researchers in a co-creation process. The aim
was to recruit six volunteers (two per group) to discuss
a prepared questionnaire draft in the light of the results
from the discussion groups. The questionnaire was
designed for mailing to the KORA study participants first
and modified slightly for the employees of Helmholtz
Munich thereafter. It consisted of questions on the three
pre-defined categories motivations, concerns, and wishes
and a section on personal data such as sex, age, and
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school education. Many of the questions were formatted
as 5-point Likert scales.

The questionnaire was piloted at the Institute of Epi-
demiology, and the final version was also translated
into English for the Helmholtz Munich employees
(Supplement).

Questionnaire survey

The paper version was posted to 500 selected KORA par-
ticipants, equally balanced by sex. They were randomly
chosen from the KORA S1-S3 studies from a total of
N=2,933 participants born between 1964 and 1945, still
living in the study area, and with consent for recontact.
400 of them had taken part in the latest KORA general
health survey in 2021, while 100 had not. The approxi-
mately 2,400 Helmholtz employees were invited to
complete the questionnaire personally on paper in the
canteen on campus or online (in PDF format).

Ethics approval and consent to participate

All discussion group participants gave their written
informed consent to take part in the discussions. The
questionnaire was conducted anonymously, and no writ-
ten informed consent was required. This study protocol
was approved by the ethics committee of the Bavarian
Medical Association (EC 23010).

Statistical analysis

The data from the completed questionnaires was trans-
ferred to a database and analyzed primarily with R and
RStudio (Boston, MA, USA). Characteristics of the quali-
tative study groups were reported with absolute num-
bers, and characteristics of the quantitative questionnaire
study population with numbers and percentages. The
R-package ,Likert” was used to create Likert scale charts
(Figs. 1 and 2). Percentages were calculated to sum the
two categories “not important” and “not very important’,
and the two categories “important” and “very important’,
respectively. The category “neutral” was also visualized,
and the percentages were given. Figure 3 was set up in
Excel. Percentages were calculated and displayed by edu-
cation level after exclusion of participants with missing
information on education (N=1) and those who had no
school-leaving certificate (N=2). Significance tests were
not performed because the statistics were descriptive and
not adjusted for confounding factors.

Results

Discussion groups

Twenty-four people participated in the three discussion
groups (17 probands of the KORA study, 7 citizens, 11
women, and 13 men). Their age range was 42 to 78 years
(mean age: 65 years). 14 people reported high (12-13
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How important are the following reasons to participate in the KORA study/
a long-term health study for you?

1. Free comprehensive medical check-ups

I 24%

I 21%

KORA | 7%

Helmholtz Munich 9%

69%

1%

2. Benefits for the general public

|11%

KORA | 1%

Helmholtz Munich 5%

Answer options

. Not important

. Not very important
Neutral

Important

Very important

88%

88%

3. Contributing to health research

KORA | 1%

Helmholtz Munich 2%

100 50 0

91%

91%

100

Fig. 1 Reasons to participate in the KORA study or a long-term health study. Percentages on the left represent purple responses, percentages on the

right represent green responses

years), 9 intermediate (10 years), and one person low (9
years) school education.

Table 1 shows the results of the group discussions strat-
ified by category. There was no major difference between
KORA participants and the citizen group. Most ideas
were raised in the category motivations, followed by
wishes and concerns. We excluded statements that went
beyond the scope of a health study (concerns: general
criticism of the health system (3x) and study staff would
not listen (1x); wishes: individual health advice (8x) and
contact between participants (2x)).

The number of people who referred to one of the
aspects listed in the table is depicted in column N.

For many volunteers, a motivation to take part in the
KORA study or a health study in general was the free
preventive medical check-up in the form of the study
examinations.

Discussion Group 1, KORA participant: “So, my
motivation to join was to get information about my
health that I wouldn’t have gotten otherwise.

Additionally, the discussants placed great importance on
the benefits for the public, their contribution to health
research, and their interest in it.

Discussion Group 3, KORA participant: “In terms
of motivation, the focus is, of course, quite clearly on
the fact that the benefit is for the general public”
Discussion Group 1, KORA participant: “And then,
of course, that one contributes to general research”

The professional conduct of the study was also men-
tioned several times.

The participants raised fewer issues in the category
concerns than in the categories motivations and wishes.
The main aspects were protection and security of health
data in KORA or generally in health studies.

Discussion Group 1, KORA participant: “My con-
cerns are (...) data protection and data usage. Not
particularly in relation to Helmholtz Munich, but
the overall (...) misuse, data hackers, cybercrime, all
that stuff. And that will increase even more in the
future”
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KORA
Helmholtz Munich

KORA
Helmholtz Munich

KORA
Helmholtz Munich

KORA
Helmholtz Munich

(2024) 24:2317

1. Do you have concerns about data protection in the KORA study/a long-term

health study?
I
I I

2. Concerns about linking study data with more precise diagnoses from your GP/
specialist (e. g. regarding diabetes, stroke or myocardial infarction)?

BN
— n

3. Concerns about linking study data with health insurance data (e. g.
regarding prescribed medications or treatments)?

B - O
-

4. Concerns about linking study data with the cause of death from the death
certificate (e. g. to research risk factors)?

.
——

5. Do you have any concerns about making your health data available for

82% 15% 3%

42% 23% 35%

2%

45% 20% 35%
s

63% 14%

38% 41%

1%

64% 17%
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Answer options

B No concerns
Few concerns
Neutral
Concerns

. Strong concerns

36%

KORA
Helmholtz Munich

20%

100 50

35%
23%

non-public research?
. 29%

50 100

57%

Fig.2 Concerns about data protection, linkage of study data with secondary health information, and use for non-public research. Percentages on the left

represent green responses, percentages on the right represent red responses

Discussion Group 2, Citizen: “..it is always difficult
with data protection in an international compari-
son. We have very high standards here, but can we
maintain them in the long term? Because, of course,
we also create barriers that are incomprehensible to
others”

Some of these concerns were not directed at the discus-
sants themselves but rather at younger people who might
suffer greater harm through misuse. Discrimination in
professional life or when taking out insurance were men-
tioned as examples in this context.

Discussion Group 1, KORA participant: “Person-
ally, I wouldn’t mind (...), but with younger, work-
ing people, I would probably have a different opin-
ion. Because today, you can supposedly already say
that people might get certain diseases at some point.
(...) And I think that is dangerous if this information
goes to the insurance companies or to the employers
themselves (...)”

The participants did express their trust in Helmholtz
Munich as a publicly funded research institution, and
the consent form and study information were considered

informative and clear; some participants even found
them too detailed.

A minority of the participants had no worries
whatsoever.

Discussion Group 3, KORA participant: “I really
can’t say anything about concerns. If my data were
published with my name, I wouldn’t care at all”

In the category wishes, the participants pointed out that
more communication on study results and their trans-
lation into the health care system would motivate them
long-term to participate in a study.

Discussion Group 2, Citizen: “(...) the research
results must be disseminated more widely. In my
opinion, they have primarily been intended for
experts”

Discussion Group 2, Citizen: ‘I find the contribu-
tions on the Internet (...) terrible. The layperson gets
all mixed up. Youd have to clean up that mess, too”

Many participants indicated that simple, brief, and com-
prehensible communication was appreciated. Some
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How would you like to be informed about the results of the KORA study?
KORA participants. Multiple answers are possible.

Newsletter via e-mail

Newsletter via paper mail

Website

Newspaper, radio, TV

Education level

Books ™

No information requested ===
E—

. High (12-13 years)
. Intermediate (10 years)

- Low (9 years)

0 10

20 30 40 50 60 70

Fig. 3 Preferred information channels to disseminate research results of the KORA study, stratified by school education

Table 1 Discussion group results on motivations, concerns, and

wishes
Motivations Concerns Wishes (N=26)
(N=38) (N=21)
N Label N Label N Label
14 Free preven- 10 Data 9 Communication of the
tive medical protection study results to the
check-up and data participants
security
11 Benefitsforthe 2 Incorrect 7 More frequent examina-
public use of the tions/additional studies
results
7  Contributionto 2 Rightnot 4 Simple, brief,and compre-
research to know hensible communication
3 Interestin 1 Usein 3 Information about how
health research industry research findings are used
to the healthcare system
3 Profes- 2 No 2 Incentives, financial or
sional study concern non-financial

organization

discussants preferred digital formats, while others explic-
itly stated that they wanted paper-based communication
only. Overall, the discussion group participants were
open to health research and were interested in more fre-
quent examinations and additional study offers.

Questionnaire development
A two-page questionnaire was developed in a meeting
between two out of the 24 discussion group participants

and two researchers. The participants pointed out
some complicated questions and assessed the overall
comprehensibility.

Questionnaire survey

The survey was completed by 278 KORA participants
(response rate: 67% in those who had participated in
the latest KORA follow-up and 9% in those who had
not participated) and 285 Helmholtz Munich employ-
ees (response rate: about 12% as the exact number of
employees was not available), resulting in a total study
population of 563 people. The characteristics of the study
population are displayed in Table 2. Approximately the
same number of women and men took part in the survey.
The KORA study participants were between 58 and 78
years old (mean age: 67.9 years). The Helmholtz Munich
employees were younger, mostly between 20 and 50 years
old (mean age: 39.8 years). About one-third of the KORA
participants had low (9 years), intermediate (10 years),
and high (12-13 years) levels of school education. In con-
trast, most of the Helmholtz Munich employees (89.2%)
had a high level of education. 71.4% of the Helmholtz
Munich employees worked scientifically, and 70.4% had
German citizenship.

In the questionnaire, participants were asked how
important they rated the three listed reasons to par-
ticipate in the KORA study or a long-term health study
(Fig. 1). The answers of the KORA study participants and
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Table 2 Characteristics of the questionnaire survey population

KORA (N=278) Helmholtz
Munich
(N=285)

Sex
Men 141 (50.9%) 131 (46.1%)
Women 136 (49.1%) 152 (53 5%)
Diverse 0 (0%) (0.4%)
Missing 1 (0.4%) (O 4%)
Age
20-29 years 0 (0%) 73 (25.8%)
30-39 years 0 (0%) 80 (28.3%)
40-49 years 0 (0%) 61 (21.6%)
50-59 years 26 (9.4%) 51 (18.0%)
60-69 years 130 (46.8%) 17 (6.0%)
70-78 years 122 (43.9%) 1 (0.4%)
Missing 0 (0%) 2 (0.7%)
School education
Low 103 (37.2%) (3 2%)
Intermediate 83 (30.0%) 0 (7.2%)
High 89 (32.1%) 247 (89 2%)
No school leaving certificate 2 (0.7%) (0.4%)
Missing 1 (0.4%) (2 8%)
Focus of work at Helmholtz
Munich
Science NA 202 (71.4%)
Administration/infrastructure NA 81 (28.6%)
Missing NA 2(0.7%)
German citizenship
Yes NA 200 (70.4%)
No NA 84 (29.6%)
Missing NA 1 (0.4%)

the Helmholtz employees were very similar. A majority
of about 90% deemed “contributing to health research”
and “benefits for the general public” as very important
or important. “Free comprehensive medical check-ups”
were also seen as important or very important by about
70%, while about 20% took a neutral position on this
aspect.

Differences between the two participant groups were
found regarding questions about concerns in relation to
data protection and data linkage (Fig. 2). Only a small
proportion of the KORA study participants had reser-
vations about data protection in the KORA study (3%).
Concerns or strong concerns increased with regards to
linking their study data to secondary health data such
as diagnoses by their physicians (7%), prescription and
treatment data by their health insurance (14%), but it
decreased with regards to the cause of death sometime
in the future (7%). In comparison, 35% of the Helmholtz
Munich employees had concerns or strong concerns
about data protection in a long-term health study. Data
linkage was seen critically by 35% regarding study and
physician diagnosis data, by 41% regarding study and
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health insurance data, and by 17% regarding study and
death certificate data.

A larger proportion in both groups (29% of the KORA
participants and 57% of the Helmholtz Munich employ-
ees) indicated concerns or strong concerns about the
utilization of their health data by non-public research
organizations.

The KORA participants were asked how they would
like to be informed about the research results of the
KORA study. Multiple selections were allowed. Figure 3
shows the percentages stratified by school education.
Participants with a high level of school education pre-
ferred digital channels such as electronic newsletters and
websites, in contrast to participants with low or inter-
mediate school education, who preferred information,
i.e. newsletters by paper mail. About 20% of each group
indicated that they would appreciate coverage of scien-
tific research results via newspapers, radio, and TV, while
books were only interesting for a small proportion of par-
ticipants. Less than 10% did not wish for any information.
Of the 147 participants who chose a newsletter by paper
mail, 20% also selected a newsletter by email, and 4% also
selected the website category — thus, 77% of those who
chose paper mail wanted no digital information.

Discussion

Using Citizen Science approaches, this project examined
the motivations, concerns, and wishes of research partic-
ipants to help slow down the decline in follow-up study
participation. The KORA study was established almost
four decades ago and is still in active follow-up with rela-
tively high response rates, e.g. 64% in an examination
in 2018/19 [24] and 66.7% in a general health survey in
2021. Longitudinal data is particularly informative for
life-course health research, but few studies exist on how
to keep up motivation in follow-up studies. The findings
from the discussion groups and the questionnaire survey
showed that participants can be motivated to provide
their personal health data for scientific purposes over
long periods of time if their expectations are met. Three
main reasons to participate in a long-term health study
were identified: the benefit to the public, scientific prog-
ress, and personal health. Those findings are consistent
with a previous study led by KORA scientists in 2010 on
the public perceptions of cohort studies and biobanks
during the recruitment phase of the German National
Cohort (NAKO) [25]. They found that in general, citi-
zens approve epidemiological research based on expecta-
tions for communal and individual benefits (e.g., health
check-ups and health information). This shows that the
basic motivation for study participation does not change
between study initiation and long-term follow-up. Col-
laboration with science [26], making a contribution to
society [27], and receiving information about personal
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health [28] have also been known as motivations for
study participation in clinical studies. In a recent study
on retaining participants in longitudinal studies of
Alzheimer’s disease, altruism and personal benefit were
the factors associated with continued study participation
as well [29].

In the discussion groups, data protection did not come
up as a major concern and was not necessarily directed
at the KORA study. In the questionnaire, participants
had no strong concerns about their data in the KORA
study, even for data linkage. This is in line with the find-
ings by Bongartz et al. that the trustworthiness of those
conducting research appeared to be most important
for the decision to participate in a health-related study
[30]. However, Helmholtz Munich employees expressed
more concerns with regards to data protection and data
linkage. A likely interpretation for this difference is that
KORA participants referred to a specific study that they
had a lot of experience with, while Helmholtz employees
imagined some theoretical long-term health study. More-
over, the Helmholtz employees were, on average, younger,
higher educated, and probably more informed about data
protection and data security risks. Our findings showed
that institutional trust is essential for long-term partici-
pation in a health study. Once trust is gained at initial
sign-up, it is important to maintain it. The comprehen-
sive study by Tommel et al. also supports the importance
of trust [31]. They explored citizens and healthcare pro-
fessionals’ perspectives on personalized genomic medi-
cine and personal health data spaces in questionnaires
and interviews. Cohort management can help maintain
trust, but overall satisfaction with the health system, pub-
lic health policy, or pandemics is outside its scope.

About one-third of the KORA participants and
about two-thirds of the Helmholtz Munich employees
expressed concern about sharing data with non-public
research organizations. This is in line with findings that
people are generally prepared to participate in epide-
miological research if it is conducted by a trusted pub-
lic institution, but that there is widespread distrust of
research conducted or sponsored by pharmaceutical
companies [32, 33]. However, this degree of concern in
both groups was somewhat surprising, as most KORA
participants had given consent to sharing their data with
industry previously, and Helmholtz Munich contributes
to the translation of research into medical innovation
with commercial partners.

The discussion group participants wished to be
informed about the results and impact of the research
in a generally understandable format. The information
should be addressed to them personally, such as through
a newsletter, rather than in the press, TV, or the internet.
A notable proportion of the KORA participants wished to
be informed via non-digital means. This is an important
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finding for those running population-based studies such
as the German National Cohort [34] and their financing
bodies. While the finding may be specific to the setting
in Southern Germany and a long-term cohort study with
aged participants, it is important to monitor the infor-
mation preferences. In addition to digital tools, paper-
based methods are still needed for many more years to
not lose large groups of the general population. Future
research should focus particularly on the digital readiness
of older citizens, so that cohort management strategies
can engage participants at their level. In long-term health
studies, morbidity and mortality are often relevant health
outcomes. Public health policies that enable secondary
data linkage could also compensate for loss to follow-up
and limit selection bias.

Strengths and limitations

A strength of this project is its diverse group of partici-
pants, which includes stakeholders from a long-term epi-
demiological study, independent citizens, and staff from a
research institution earning their living in health science
research.

The discussion groups were structured but allowed par-
ticipants to explain their own narratives and introduce
new issues. The questionnaire was administered to two
very different groups of participants, and in part, simi-
lar results were obtained that confirmed each other (i.e.,
important motivations to take part in health research
(Fig. 1)).

With respect to limitations, a Citizen Science project
depends on participants who are interested and moti-
vated to take part. It is quite difficult to find enough par-
ticipants, and only 24 discussion group volunteers do not
necessarily represent the “general” public, especially as
discussants with low education were underrepresented.
Participants living in rural areas were completely absent
due to the recruitment strategy that they had to live in a
reasonable travel distance from the KORA study center.
The dates and times of the discussion groups were fixed
by the researchers and probably discouraged very busy
people. However, the small fee and snacks seemed to
motivate some of the participants with lower economic
status to take part.

In addition, it cannot be ruled out that the ideas of
the discussants as well as the answers of the question-
naire survey were influenced by social desirability, per-
haps on a subconscious level, and people might thus
act somewhat differently in real life than they indicated
they would in a theoretical setting. In a group discussion,
participants may give answers that they believe to be
expected and that will please the interviewer or modera-
tor. Social desirability bias was certainly less of an issue in
the questionnaire survey as it was anonymous. However,
the outcomes of the discussion groups generally agreed
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with the responses to the questionnaire given to KORA
participants. This questionnaire represents the views of
a pre-selected group of people who were recruited up
to forty years ago and who still consent to be contacted
again for follow-up research. The response to the ques-
tionnaire by the KORA participants was as expected: It
was high among those who had participated in the latest
KORA general health survey in 2021, but it was very low
in those who did not participate at the time. This shows
that participants who are lost to follow-up are difficult to
re-engage.

Finally, the development of the questionnaire was
intended to be a co-creation process between selected
discussion group participants and scientists. However,
the interest of the discussion group members in co-cre-
ation was low, and only two participants were willing to
take part in this process. They improved the compre-
hensibility of the questionnaire draft but saw themselves
clearly as contributors rather than co-creators. A success-
ful co-creation process requires more capacity building
than was possible in this project. As Laird et al. pointed
out, Citizen Science approaches often face barriers like
building up longer-term collaborative relationships, and
their implementation is often time and resource con-
strained [35].

Conclusions
The Citizen Science approach opens a new possibility to
get in touch with study participants more closely and to
integrate their opinions and requirements into cohort
management.

On the one hand, people are altruistically motivated
when they decide to take part in a long-term health study,
and they enjoy the possibility to contribute to public ben-
efit and scientific progress. On the other hand, they also
see benefits for their personal health. Concerns do not
seem to prevail. Feedback in layman’s terms on the long-
term results of the study is highly appreciated and should
be addressed to the participant personally.

Cohort management should include regular feedback
of results as a thank you for the data donation and contri-
bution to society.

In other words, a long-term health study needs to
benefit public and individual health, to be trustworthy
regarding data protection and data use, and to provide
long-term research results in generally understandable
terms and in the preferred communication mode back to
the participants.
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