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Abstract
Background  Deliberative engagement offers an opportunity for communities to provide informed opinions on 
complex ethical, legal, and social issues in genomic research and biobanking. However, its use is limited, particularly 
in resource-constrained settings like Ghana. This study examines the influence of deliberative engagement on 
participants’ awareness of genomic research and attitudes towards data sharing.

Methods  This research forms part of a larger mixed-methods study exploring deliberative methods for community 
engagement in genomics research in Ghana. Using a quasi-experimental one-group pretest-posttest design, 66 
participants completed a baseline survey assessing awareness of genomic research and attitudes toward data 
sharing. Following this, a deliberative workshop was conducted with facilitated discussions. Post-engagement surveys 
measured changes in awareness and attitudes, and Fisher’s exact test was used to assess statistical significance.

Results  Respondents (aged 47–67 years; mean 57, SD 4.2) were predominantly male (65%), with 18% having no 
formal education. Significant improvements were observed in participants’ awareness of genomic research (51–90%, 
p = 0.001) and confidence in consent processes ensuring privacy and confidentiality. Other variables, including 
willingness to share samples and trust in data governance, showed no significant change.

Conclusions  This study demonstrates that deliberative engagement could enhance awareness of genomic research 
and offers a promising approach to informing, educating, and fostering dialogue on complex ethical issues in 
genomic research and biobanking, particularly in resource-limited settings.

Clinical trial number  Not applicable.
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Background
There has been a significant growth in genomic research 
and biobanking globally, with the potential to improve 
disease prevention and treatment [1]. However, as the 
number of genomic research projects conducted in Afri-
can countries increases [2, 3], it becomes imperative to 
address persistent ethical challenges that remain unre-
solved in these settings. These concerns extend beyond 
traditional healthcare research and include unique ethi-
cal, legal, and social issues [4, 5]. Key among these are: 
adequacy of consent models for data and samples [6–8], 
process for withdrawing consent [9, 10], ownership rights 
over biological samples and data [10, 11], privacy and 
confidentiality concerns [9, 12], and equitable benefit-
sharing [13, 14].

These challenges are compounded by trust issues [15], 
unbalanced power dynamics in research collaborations 
[16, 17], a legacy of historical exploitation of local popu-
lations, and the heightened vulnerability of participants 
due to socioeconomic disparities [18]. Additionally, low 
literacy rates and the lack of appropriate terminology 
in native African languages create unique barriers to 
informed participation in genomic research [19].

Given these complexities, we argue that conventional 
community engagement (CE) approaches are insuffi-
cient for fostering genuine participant understanding and 
trust. While traditional CE methods offer some value, 
they often fail to facilitate meaningful two-way dialogue 
(instead focusing on one-way information dissemination, 
which does not empower communities in the decision-
making processes, and account for cultural and socioeco-
nomic diversity within communities [20–22].

This gap underscores the need for more participatory 
approaches such as deliberative engagement which pri-
oritizes structured dialogue, education and inclusive 
decision-making [23, 24]. Despite its potential, the utili-
sation of deliberative engagement remains limited, with 
most deliberative engagement studies conducted in high-
income countries, such as Canada, the USA, Australia, 
and New Zealand [22, 25–27], leaving critical questions 
about its applicability and effectiveness in African set-
tings unanswered. Furthermore, while prior research has 
explored deliberative methods in theory [29–32], there 
is striking limited empirical evidence on how delibera-
tive engagement influences awareness and attitudes in 
genomic research, key factors that determine its success 
or failure, and its feasibility in low-resource, culturally 
diverse African contexts [32–34].

This study sought to examine the influence of delibera-
tive engagement on awareness of genomic research and 
attitudes toward data sharing in Ghana. Our work not 
only contributes empirical data to an understudied area 
but also provides actionable insights for improving ethi-
cal genomic research practices in Africa.

Methods
Study design
This paper was part of a larger study that examined 
the procedural and contextual factors influencing the 
implementation of deliberative engagement in genomic 
research and biobanking among research participants 
involved in a genomic study of body composition and 
cardiometabolic disease in Ghana [35]. This quantitative 
component of the study employed a quasi-experimental 
one-group pre- and post-test design to assess whether 
or not participation in a deliberative engagement ses-
sion would affect awareness of and attitudes towards data 
sharing in genomic research and biobanking.

Study setting and population
The study was carried out in the two districts of Kassena 
and Nankana, located in Ghana’s Upper East region. The 
population of Ghana is estimated to be approximately 
31,071,609 (GSS, 2022), and the Kassena-Nankana dis-
trict has a population of 99,895, made up of 48,895 males 
and 51,237 females. According to the Population and 
Housing Census (GSS, 2022), the Kassena Nankana dis-
trict’s employment rate in agriculture is 64.9%. The dis-
trict is primarily rural, with agriculture serving as the 
primary source of income for most of the population. 
According to the 2021 Population and Housing Census 
by the Ghana Statistical Service, approximately 50.2% of 
the individuals aged 11 years and above are literate in this 
district, with male literacy at 58.1% and female literacy at 
42.8%. Additionally, about 48.5% of the literate popula-
tion can read and write English, with 56.2% for males and 
41.3% for females.

The district forms the coverage area of the Navrongo 
Health and Demographic Surveillance System (NHDSS) 
of the Navrongo Health Research Centre (NHRC), an 
INDEPTH Network member site [36]. The NHDSS con-
ducts routine surveillance on approximately 165,000 
individuals, of whom 52.3% are females, across 32,000 
households [37]. The Centre has carried out numerous 
community-based studies over the years, one of which is 
the cardiometabolic disease genomic study from which 
participants were drawn for this study. The genetic 
research project was part of a larger international col-
laboration called Africa Wits-INDEPTH Partnership for 
Genomic Research (AWI-Gen), which focused on study-
ing the genetic and environmental factors contributing to 
heart-related diseases in African populations. This col-
laboration, funded by the National Institutes of Health, 
was part of the H3Africa Consortium [13, 14]. The AWI-
Gen study participants were aged 40–60 from both rural 
and urban areas in Ghana and other African countries. It 
aimed to understand how physical characteristics, living 
conditions, and genetics influence body weight, body fat 
distribution, and the risk of heart-related diseases [35]. 
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Participants in our study were 47–67 years of age since 
they were drawn from the AWI-Gen project one of the 
few genetic studies conducted in Ghana, approximately 7 
years before our study initiation.

To ensure broader representation and inclusivity, these 
individuals who are often marginalized economically, 
socially, and politically were included. Given their lim-
ited access to technology, transportation, and basic ser-
vices, these communities are frequently excluded from 
policy development. AWI-Gen participants were partic-
ularly suitable for this study, as their biological samples 
and data, stored in a South African biobank, give them a 
direct stake in policies and decisions related to genomic 
research and biobanking [23, 24].

Sample size and sampling technique
The sample size was determined through a complete 
census of the eligible population [38]. The initial pool 
of potential participants comprised 2,005 individuals 
enrolled in the AWIGEN study. Applying inclusion cri-
teria, specifically, participants with at least a primary 
level of education who were available and consented to 
participate, resulted in a reduced pool of 91 eligible indi-
viduals. Given the small pool of eligible participants, 
it was feasible to contact all 91 of them using a census 
approach. However, the final sample consisted of 66 par-
ticipants who consented to participate. The remaining 25 

individuals were either unavailable or declined to partici-
pate. Figure 1 below illustrates the process of arriving at 
the sample size.

Data collection
Participants in this study were recruited in person from 
their homes using a household list derived from the 
NHDSS data and the AWIGEN study population data. 
Data collection was conducted entirely at the Navrongo 
Health Research Centre, beginning with informed con-
sent, followed by a structured questionnaire adminis-
tered face-to-face to the participants. This questionnaire 
was administered by trained research assistants at both 
the beginning (baseline) and end (endline) of their par-
ticipation in a deliberative engagement forum. The ques-
tionnaire comprised 13 items, each requiring a response 
on a 3-point scale. Four demographic questions (age, 
sex, education, and religion) were asked only at base-
line, while the remaining nine items, focused on aware-
ness and attitudes, were administered at both pre- and 
post-engagement phases to allow for comparison. The 
pre- and post-assessment questionnaires were developed 
specifically for this study, drawing on existing literature 
[39–43], and the English version has been uploaded as a 
supplementary file. The questionnaires were developed 
by the lead researcher in collaboration with the primary 
supervisor, who has significant expertise in community 

Fig. 1  Sampling and sample size
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engagement and the ethical, legal, and social implications 
(ELSIs) of genomic research and biobanking in sub-Saha-
ran Africa.

In addition to demographics, the surveys assessed 
participants’ general views on data sharing, including 
attitudes toward sharing data with pharmaceutical com-
panies and beliefs about compensation for data sharing. 
Participants were presented with a hypothetical scenario 
in which biobank data contributed to commercial drug 
development and profit. They rated their willingness to 
share genomic data with commercial entities and their 
expectations of potential benefits on a three-point scale. 
The survey also assessed their understanding of genomic 
research, knowledge about data protection regulations, 
trust in researchers and consent processes to safeguard 
privacy and confidentiality. All assessments used the 
same three-point scale. All study activities, including the 
pre- and post-surveys, were conducted in person at the 
Navrongo Health Research Centre.

The questionnaire was originally designed in English 
but was administered in English and local languages 
(Twi, Kassem, and/or Nankam). For respondents who 
were not proficient in English, the questions were trans-
lated into the Kassem and Nankam languages. Trained 
data collectors fluent in English, Kassem, Twi, and Nan-
kam administered the questionnaire to such respondents. 
The questionnaire was administered to all participants 
before participating in the deliberative engagement ses-
sion and immediately after participation. All two-point 
assessment surveys included the same questions on mea-
sures of attitude and awareness.

The deliberative engagement process
The information delivery session
Figure 2 outlines the deliberative engagement process 
implemented for this study, adapted from Carman et al.’s 
model [44] with modifications to the delivery method 
and reporting phase. Given participants’ limited access 
to technology, a face-to-face format was used instead of 
virtual engagement. Rather than seeking consensus, a 
full transcript capturing diverse perspectives on genomic 
research, biobanking, and data sharing was produced. 
The engagement comprised two main parts: an infor-
mation session and small group discussions. During the 
information session, participants received an overview of 
the study and the purpose of the engagement. A day-long 
session format was followed [40, 45]. Before the sessions, 
participants were re-consented to upon arrival. Recruit-
ment had taken place a week earlier, where participants 
had verbally consented and contact information had been 
collected. On the day of engagement, consent for photog-
raphy and audio recording was obtained. Informed con-
sent was administered in English or translated into the 
local language by a research team member when needed. 
Participants were encouraged to ask questions through-
out to ensure clarity and understanding.

The first session focused on delivering key informa-
tion to participants. It began with a welcome address, 
followed by a general overview of the study presented 
in English by the principal investigator (PI), with local 
language interpretation provided by one of the experts. 
The research team, including experts and facilitators, 
were then introduced. Three local experts, including a 
social scientist, a bioethicist, and a qualitative research 
specialist familiar with the study communities, led the 
remainder of the session. These experts, who had direct 

Fig. 2  Implemented Deliberative Engagement Forum
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experience with the AWI-Gen project and expertise in 
the ethical aspects of genomic research and biobanking, 
facilitated discussions, addressed participants’ questions, 
and summarized key points. To minimize potential bias, 
the PI stepped back after the initial presentation and 
observed the discussions without direct involvement 
[43]. As is standard in deliberative engagement processes 
[42, 43, 46, 47], participants were provided with educa-
tional resources to familiarize them with the study topic. 
The video materials used were developed by the H3Africa 
Community Engagement in Biobanking and Genomics 
(CEBioGen) project through a collaborative effort involv-
ing genetic researchers, qualitative experts, bioethicists, 
and communication specialists. These resources under-
went pilot testing and were refined based on feedback 
from external experts.

Initially, we planned to distribute animation handouts 
and video documentaries electronically before the ses-
sions. However, due to participants’ limited access to 
email, smartphones, and compatible devices, pre-session 
distribution was impractical, away from methods used 
in previous studies [42, 44, 46–48]. To address this, key 
information was integrated into the information delivery 
sessions, as outlined in Fig. 2.

Participants were introduced to core concepts through 
two 15-minute educational videos delivered in local lan-
guages. The first video, Basic Genetics, explained genes, 
inheritance, and the importance of genomic research. 
The second, The Journey of My Sample, detailed the sam-
ple collection process and highlighted ethical consider-
ations around privacy and confidentiality. These videos 
were shown multiple times to reinforce understanding.

Additionally, narrated PowerPoint presentations were 
delivered and interpreted by social scientists and bioethi-
cists affiliated with both the CEBioGen and AWI-Gen 
projects. The presentations, based on the What is a Gene 
storyline from Ralefala et al. [48], explored ethical issues 
in data sharing, highlighting both potential benefits and 
risks. Content was carefully structured to guide par-
ticipants through the deliberative process step-by-step, 
ensuring clarity and active engagement.

The small group deliberation sessions
After the information delivery sessions, participants were 
divided into nine small groups, averaging seven people 
each. Groups were formed based on language prefer-
ence: English (3 groups), Nankam (3 groups), Kasem (3 
groups), and Twi (1 group).

There was no intentional gender segregation; however, 
the English groups consisted solely of males. This may be 
attributed to the historical lack of emphasis on girls’ edu-
cation in rural northern Ghana. Other language groups 
had a mix of genders, though they were still predomi-
nantly male.

Each group had a trained facilitator who sat in a circle 
with the participants. These facilitators all had back-
grounds in qualitative and genomic research, as well as 
experience moderating focus group discussions. Despite 
differing viewpoints, the discussions remained respectful 
and conflict-free. This respectful environment encour-
aged open participation, allowing individuals to share 
opinions, disagree with experts, and contribute enthu-
siastically without fear [49]. Throughout the discus-
sions, experts and study team members were available to 
answer any questions that arose.

Participant diversity was considered in the recruitment 
process, with efforts made to include individuals of vary-
ing demographics, including gender, age, education, reli-
gion, and ethnicity. However, participants were selected 
through random sampling without gender stratification. 
Additionally, applying the exclusion criteria, particularly 
participant availability, resulted in a gender imbalance, 
with 65% of the final sample being male. After provid-
ing participants with comprehensive information about 
the potential benefits, challenges, and ethical implica-
tions of genomic research, biobanking, and data sharing, 
facilitated discussions were conducted to encourage the 
exchange of ideas and viewpoints. These deliberations 
were transcribed for subsequent analysis.

Data management and analysis
All completed questionnaires were entered into a CSPro 
7.7 database and exported into Excel for further consis-
tency checks and data cleaning. The final dataset was 
subsequently exported into STATA version 13.1 MP 
(College Station, Texas 77845 USA), where all analyses 
were performed.

The analysis began with descriptive statistics to 
describe the key demographic characteristics of the 
respondents and to provide an overall summary of the 
data. Frequency distribution and proportions were esti-
mated and presented in tables and charts. Furthermore, 
statistical differences in awareness of and attitude toward 
data sharing in genomics research before and after the 
deliberative engagement were assessed using the chi-
square test and Fisher’s exact test (in cases where obser-
vations for any variable were less than 5). Statistical 
significance was held at 95% confidence.

Results
Background characteristics of participants
Respondents were aged between 47 and 67 years, with 
a mean age of 57 and a standard deviation of 4.12. The 
majority were male, 43(65%), while 18% had reported 
having no formal education (see Table 1). These respon-
dents participated in a 2014 genomic study aimed at 
investigating the contribution of genes, physical traits, 
and living conditions to body mass index (BMI), body 
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fat distribution, and potential risk factors for cardio-
metabolic diseases. As part of their participation, bio-
specimens were collected and are currently stored at 
the Sydney Brenner Institute for Molecular Bioscience 
(SBIMB) Biobank in South Africa. The AWI-GEN study 
was the first genomics study to involve adults between 
the ages of 40–60 years in Ghana [50].

The influence of deliberative engagement on awareness of 
and attitudes towards genomics research and data sharing
The study found a statistically significant increase in 
awareness following the deliberative engagement process, 
as shown in Table  2. The number of participants who 
reported being aware of the purpose of genomic research 
increased from 34 out of 66 participants (51.5%) before 

the intervention to 52 out of 58 participants (89.7%) post-
intervention (p = 0.001).

Similarly, awareness of committees responsible for 
protecting privacy in data sharing increased from 41 out 
of 66 participants (62.1%) to 45 out of 59 participants 
(76.3%), though this change was not statistically signifi-
cant (p = 0.084).

Concerning attitudes, no statistically significant 
changes were observed in general views towards data 
sharing and privacy (Tables 3a and 3b). For example, the 
proportion of participants who found it unacceptable to 
store biological samples outside Ghana decreased from 6 
out of 66 (9.1%) to 2 out of 59 (3.4%), but this difference 
was not statistically significant (p = 0.419).

Confidence in researchers’ ability to protect genomic 
data increased from 53 out of 66 (80.3%) to 53 out of 
59 (89.8%), though this change was also not statistically 
significant (p = 0.327). However, confidence in the effec-
tiveness of informed consent forms in protecting data 
privacy rose significantly, from 53 out of 66 participants 
(80.3%) pre-engagement to 56 out of 59 participants 
(94.9%) post-engagement (p = 0.045).

Additional data indicated a downward trend in par-
ticipants who were unwilling to donate their samples to 
commercial entities (from 10 out of 66 [15.2%] to 4 out 
of 59 [6.8%]) and in neutral attitudes toward data shar-
ing, but these differences were not statistically significant 
(Tables 3a & 3)b.

Discussion
Increased awareness and trust through deliberative 
engagement
The present study examined the influence of delibera-
tive engagement on participants’ awareness of genomic 
research and attitudes toward data sharing. The results 
show that participation in a deliberative engagement 
process significantly improved participants’ understand-
ing of genomic research. This finding is consistent with 
previous research on biobanking conducted in Australia 
[51], which suggests that deliberative engagement can 

Table 1  Characteristics of study participants
Characteristics Frequency (n) Percent (%)
Age in years
47–53 10 15
54–60 43 65
61–67 13 20
Total 66 100
Sex
Male 43 65
Female 23 35
Total 66 100
Highest level of education
None 12 18
Primary 16 24
JHS/Middle/JSS 17 26
Commercial/Vocational/Technical 5 8
SHS/Secondary 5 8
Tertiary 11 17
Total 66 100
Religion
Christian 49 74
Traditional 13 20
Other 4
Total 66 100

Table 2  How participation in deliberative engagement affected participants’ awareness about genomics research and associated 
regulatory bodies
Variable Category Pre-Intervention (%) Post-Intervention (%) p-

value
Awareness about the purpose of genomic 
research

Not at all aware 17 (25.8) 2 (3.4) **0.001
Slightly Aware 15 (22.7) 4 (6.9)
Aware 34 (51.5) 52 (89.7)
Total 66 (100) 58 (100)

Aware of committees and laws for ensuring 
the privacy and confidentiality of genomic 
data sharing

Not at all aware 13 (19.7) 4 (6.8) 0.084
Slightly Aware 12 (18.2) 10 (16.9)
Aware 41 (62.1) 45 (76.3)
Total 66 (100) 59 (100)

Significant level: *p < 0.05; **p < 0.001
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be a powerful tool for educating the public on complex 
scientific topics. According to Scheufele [52], when delib-
eration is done well, people become more informed and 
understanding. Additionally, participants in deliberative 
engagement forums not only learn about the technical 
aspects of science but also the social, ethical, and eco-
nomic implications. This is important because it makes 
participants feel more confident in their ability to influ-
ence scientific decisions and motivates them to become 
more involved in the future [53]. Open and honest dis-
cussions, as observed in this current study using the 
deliberative approach, can create a space for debate and 
sharing concerns, according to existing literature. This 
process has also been shown to build trust between sci-
entists and the public [54].

Additionally, the increased awareness observed in 
this study may be attributed to several other factors. 

Participants’ exposure to experts during the information 
sessions and their engagement in active discussions with 
peers likely allowed them to encounter a wider range of 
perspectives on genomic research. Wynne [55] suggests 
that people often form their ideas about science based on 
personal experience, culture, or common sense. Conse-
quently, even those without a scientific background can 
contribute to discussions on scientific topics.

By engaging in these diverse viewpoints, participants 
may have developed a deeper understanding of the 
research objectives and potential benefits. As reported 
in an essay by Nisbet [56], social science research has 
shown that individuals from various backgrounds are 
likely to use information and make decisions about sci-
ence through deliberative engagement. This enhanced 
understanding can empower individuals to make 
more informed choices regarding their participation 

Table 3  a: How participation in deliberative engagement affected participants’ awareness about genomics research and associated 
regulatory bodies
Variable Category Pre-Intervention (%) Post-Intervention (%) p-

val-
ue

Likelihood of participating in genomic 
research in future

Unwilling 2 (3.0) 3 (5.2) 0.348
Not Sure 2 (3.0) 0 (0.0)
Willing 62 (94.0) 55 (94.8)
Total 66 (100) 58 (100)

Acceptability of storing biological samples 
and the associated data outside Ghana

Unacceptable 6 (9.1) 2 (3.4) 0.419
Neutral 6 (9.1) 5 (8.5)
Acceptable 54 (81.8) 52 (88.1)
Total 66 (100) 59 (100)

Worried about privacy and confidentiality 
in keeping my genomic samples outside 
Ghana

Not at all worried 39 (59.1) 43 (72.9) 0.207
Somewhat worried 15 (22.7) 7 (11.9)
Worried 12 (18.2) 9 (15.3)
Total 66 (100) 59 (100)

Confident that researchers will ensure 
that my genomic data will be kept private 
and confidential

Not confident 8 (12.1) 4 (6.8) 0.327
Neutral 5 (7.6) 2 (3.4)
Confident 53 (80.3) 53 (89.8)
Total 66 (100) 59 (100)

Table 3  b: How participation in deliberative engagement affected participants’ attitudes towards data sharing in genomics research 
Variable Category Pre-Intervention (%) Post-Intervention 

(%)
p-
value

Confident that the informed consent I gave before participating in 
genomic research can ensure confidentiality and
Privacy of my data

Not confident 6 (9.1) 1 (1.7) *0.045
Neutral 7 (10.6) 2 (3.4)
Confident 53 (80.3) 56 (94.9)
Total 66 (100) 59 (100)

Genomic data could be donated to biobanks and sometimes given 
to commercial companies who use them to develop drugs and 
diagnostic tests for profit. Are you willing to have your data donated 
for such purposes?

Unwilling 10 (15.2) 4 (6.8) 0.066
Neutral 9 (13.6) 3 (5.1)
Willing 47 (71.2) 52 (88.1)
Total 66 (100) 59 (100)

Individuals should receive any form of benefit when their genomic 
data from a genomic study is shared with commercial entities like 
pharmaceutical companies.

Disagree 8 (12.1) 3 (5.1) 0.242
Neutral 7 (10.6) 5 (8.5)
Agree 51 (77.3) 51 (86.4)
Total 66 (100) 59 (100)
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in genomic research and data sharing. Furthermore, 
increased awareness can reduce fear and uncertainty sur-
rounding this rapidly evolving field, fostering more posi-
tive public attitudes and trust in genomic research and 
biobanking [54].

The transformative potential of deliberative engage-
ment extends beyond individual awareness. By promot-
ing constructive dialogue about the ethical and societal 
implications of genomics, deliberative processes can 
enhance public discourse and support more informed 
decision-making regarding important scientific advance-
ments. Overall, these findings underscore the importance 
of deliberative engagement as a means to enhance pub-
lic understanding of complex scientific topics such as 
genomics. This aligns with findings from other studies 
indicating that effective communication and deliberative 
engagement can improve knowledge and understanding 
of complex studies like genomics, thus aiding individuals 
in making informed decisions [33, 52, 56, 57].

The study also observed a decrease in the number 
of participants who were unaware of regulatory bod-
ies such as Research Ethics Committees (REC) follow-
ing the deliberative engagement. While this change 
was not statistically significant, it highlights a potential 
trend toward improved awareness of research oversight 
mechanisms. This is noteworthy, as reported by Milne 
et al. [58], which found that people who felt reassured by 
laws protecting donated information were more likely to 
trust the data-sharing initiatives. A better understanding 
of existing safeguards may help reduce anxiety and fear 
about data privacy. When individuals are well informed 
about the oversight structures that govern research, they 
are empowered to make more informed decisions about 
research participation. Transparency in research pro-
cesses also helps build public trust in the research enter-
prise [58]. Ultimately, even insignificant increases in 
awareness can support the development of more ethical 
research practices as communities become more engaged 
with the ethical considerations around genomic research.

Shifting attitudes towards data sharing and participation
This study observed some changes in participants’ atti-
tudes toward data sharing and privacy following the 
deliberative engagement. Although these shifts were not 
statistically significant, a general trend emerged sug-
gesting reduced concern about storing samples and data 
outside Ghana. This may reflect a growing comfort with 
international collaboration, potentially influenced by 
increased awareness and trust built during the engage-
ment sessions. Several factors likely contributed to this 
shift, including increased trust in researchers, improved 
understanding of data protection procedures, and clearer 
communication about the benefits and risks associated 
with international research collaboration [59, 60].

However, some participants continued to express res-
ervations regarding the ability of local researchers to 
guarantee privacy and confidentiality. This is consis-
tent with findings from a study in the UK, USA, Canada 
and Australia, where participants reported the highest 
levels of trust in their doctors and the lowest in indi-
vidual researchers and commercial organizations [58]. 
People’s distrust seems to be linked to concerns about 
how genomic data would be used, its confidentiality, and 
the potential for commercial exploitation [61]. While our 
study was conducted in a different context, these shared 
themes suggest the need for ongoing public education 
and ethical safeguards that address both global and local 
trust-related concerns [59, 60].

Importantly, as supported by existing literature, nega-
tive attitudes toward genomic research often stem from 
concerns about data handling, confidentiality, and pri-
vacy breaches, and perceived motivations of those 
managing the data [58, 62–68]. Building public trust in 
genomic research will require transparent governance, 
continuous community engagement, and capacity build-
ing for local researchers and institutions [15].

A particularly unexpected finding in our study was 
a slight increase in participants who indicated a likeli-
hood to opt out of future genomic research following 
their participation in deliberative engagement. In con-
trast, other studies have shown that individuals with 
limited knowledge about genomics are often less willing 
to participate in studies that collect genetic information 
and tend to trust genetics research less [58, 62, 70–71]. 
However, high levels of knowledge can result in specific 
concerns that may not affect individuals with little or no 
knowledge. As reported by other studies, this may relate 
to individuals’ concerns about the handling of their data 
[72]. This counterintuitive observation raises important 
questions regarding the factors that contribute to this 
shift in perspective.

Several possible explanations merit further investiga-
tion. Increased awareness of potential risks and uncer-
tainties discussed during the deliberative engagement 
may have led some participants to reconsider their initial 
willingness to participate in genomics research. Others 
may have found the personal benefits unclear, even after 
gaining a better understanding of the research process, 
which could lessen their motivation to participate. Con-
cerns about data sharing, even with an increased under-
standing of data protection measures, may also influence 
participants to opt out. This aligns with findings from 
other studies indicating that greater knowledge about 
genomics does not always correlate with positive feelings 
towards it. Individuals with a high level of knowledge may 
have specific concerns, such as apprehensions regard-
ing how data is utilised [54]. Furthermore, unresolved 
questions or misunderstandings that emerge during the 
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deliberative process could contribute to uncertainty and 
hesitancy regarding future participation.

Previous research indicates that deliberative engage-
ment can result in various changes in attitudes, including 
positive, negative or no change at all [73]. This under-
scores the complexity of the process and its differing 
effects on individuals’ perspectives. As noted by Middle-
ton et al., individuals’ feelings about genetic and genomic 
research can become more complicated when it does not 
directly benefit their health.

To effectively address this unexpected shift and ensure 
the success of future initiatives, several steps are essen-
tial. Conducting follow-up interviews or surveys with 
those who decline participation can help identify specific 
concerns influencing their decisions. Tailoring communi-
cation strategies to address these concerns can enhance 
understanding and correct misperceptions. Providing a 
more tangible and personalized understanding of poten-
tial benefits may motivate individuals to overcome their 
initial reservations. Finally, maintaining open communi-
cation channels and fostering continuous dialogue can 
help build trust and address concerns as they arise.

By exploring the reasons behind this shift, research-
ers can refine their deliberative engagement strategies, 
improve communication approaches, and ultimately 
encourage informed and enthusiastic participation in 
future genomic research. This will bolster the effective-
ness of deliberative engagement as a tool for enhanc-
ing public understanding and promoting responsible 
research practices in the field of genomics.

In summary, these findings highlight the potential of 
deliberative engagement as a powerful tool for enhanc-
ing public understanding of complex topics like genomic 
research and the regulatory frameworks that govern 
them. By increasing awareness and trust, deliberative 
engagement can contribute to informed decision-mak-
ing, empower communities, and promote the develop-
ment of research practices that are more aligned with 
public values and expectations.

Limitations
This study provides valuable insights into public under-
standing of genomic research within a rural Ghanaian 
community but has several limitations. The participant 
group (n = 66), aged 47–67 years, was predominantly 
male (65%) and had generally low educational attain-
ment, with only 25% completing Junior High and 24% 
completing primary education. This gender imbalance, 
along with the overall low educational level, may have 
influenced the diversity of perspectives captured and 
limited the generalizability of the findings across dif-
ferent demographic groups. Additionally, most partici-
pants (74.1%) identified as Christian, which may further 

limit applicability to more religiously diverse or urban 
populations.

Translation was another challenge, as interviews con-
ducted in local languages were translated into Eng-
lish for analysis. Although experienced native speakers 
handled the translations to minimize loss of meaning, 
some nuances may have been lost. Despite these limita-
tions, the study provides important guidance for future 
research and community engagement initiatives, particu-
larly in rural, resource-limited settings.

Conclusion
Genomic research presents great potential for address-
ing pressing health challenges in African communities. 
However, its ethical and social complexities, such as his-
torical exploitation of research participants, vulnerability 
stemming from lower socio-economic status, mistrust, 
cultural dynamics and language barriers, require commu-
nity engagement strategies that go beyond conventional 
approaches. This study explored the use of deliberative 
engagement as one of such approaches.While the find-
ings suggest that it can foster increased awareness and 
more informed perspectives on genomic research, its 
influence on attitudes was complex. Some participants 
expressed greater trust and willingness to share data, 
while others became more cautious after gaining a deeper 
understanding of the risks involved.

These mixed outcomes underscore the need for fur-
ther research. Future research should examine the con-
textual factors that influence the outcomes of deliberative 
processes, compare their impact with other engagement 
methods, and assess the sustainability of their effects 
over time. By doing so, researchers can better design eth-
ically grounded, inclusive, and context-appropriate strat-
egies for involving communities in genomic research and 
biobanking.

Authors contribution
This research stemmed from the conceptualization of the 
research question and overall project design by IHT. The 
initial draft of the manuscript was authored by IHT. It 
was then subjected to a collaborative review and editing 
process, incorporating feedback from PT, PA, and JG. All 
authors, including PS, contributed substantial comments 
to the revision of the manuscript and approved the final 
version for submission.

Abbreviations
CE	� Community Engagement
REC	� Research Ethics Committees
HDSS	� Health and Demographic Surveillance System
H3Africa	� Human Hereditary and Health
AWI-Gen	� Africa Wits-INDEPTH partnership for Genomic studies
CEBioGen	� Community Engagement in Biobanking and Genomics



Page 10 of 11Tsey et al. BMC Medical Ethics           (2025) 26:87 

Supplementary Information
The online version contains supplementary material available at ​h​t​t​p​​s​:​/​​/​d​o​i​​.​o​​r​
g​/​​1​0​.​​1​1​8​6​​/​s​​1​2​9​1​0​-​0​2​5​-​0​1​2​5​1​-​z.

Supplementary Material 1

Acknowledgements
We are grateful to the study participants, whose insights were invaluable to 
both themselves and the research team.

Author contributions
This research stemmed from the conceptualization of the research question 
and overall project design by IT. The initial draft of the manuscript was 
authored by IT. It was then subjected to a collaborative review and editing 
process, incorporating feedback from PT, PA, and JG. All authors including 
PS, contributed substantial comments to the revision of the manuscript and 
approved the final version for submission.

Funding
The study was supported by the Community Engagement in Genomics and 
Biobanking (CEBioGen) project with funding from the National Institutes of 
Health (NIH) (USA) under the Human Heredity and Health in Africa (H3A) 
Initiative, Grant No. 5U54HG010275. NIH-USA had no role in the study design, 
data collection, analysis, or decision to publish or prepare the manuscript.

Data availability
All relevant data are included in this paper.

Declarations

Ethics approval and consent to participate
This study was conducted following the principles of the Declaration of 
Helsinki. The Ghana Health Service Ethics Review Committee reviewed and 
approved the study protocol(number GHSERC:032/07/22). Written informed 
consent was obtained from all study participants, and permission to record 
the audio was also obtained from all participants.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Received: 17 December 2024 / Accepted: 17 June 2025

References
1.	 Gurdasani D et al. The African genome variation project shapes medical genetics 

in Africa. 2015; 517(7534): pp. 327–332.
2.	 De Vries J, et al. Ethical issues in human genomics research in developing 

countries. BMC Med Ethics. 2011;12:1–10.
3.	 Yakubu A et al. Model framework for governance of genomic research and 

biobanking in Africa–a content description. 2018; 1.
4.	 Bua A, Escobar OJPD, Practice. Participatory-deliberative processes and public 

policy agendas: lessons for policy and practice. 2018;1(2): pp. 126–140.
5.	 Murtagh MJ, et al. Engaged genomic science produces better and fairer out-

comes: an engagement framework for engaging and involving participants, 
patients and publics in genomics research and healthcare implementation. 
Wellcome Open Research; 2021. p. 6.

6.	 Gowans H, et al. Consent forms in genomics: the difference between law and 
practice. Eur J Health Law. 2011;18(5):491–519.

7.	 Nnamuchi O. H3Africa: an Africa exemplar? Exploring its framework for pro-
tecting human research participants. Dev World Bioeth. 2018;18(2):156–64.

8.	 Wendler D. Broad versus blanket consent for research with human biological 
samples. Hastings Centre Rep. 2013;43(5):3.

9.	 Kaye J. The tension between data sharing and the protection of privacy in 
genomics research. Annu Rev Genom Hum Genet. 2012;13:415–31.

10.	 Lowenthal J, Hull SC. Framing the Right to Withdraw in the Use of Biospecimens 
for iPSC Research. Ethics in Biology, Engineering and Medicine: An Interna-
tional Journal, 2013. 4(1).

11.	 Hawkins AK, O’Doherty KC. Who owns your poop?Insights regarding the 
intersection of human Microbiome research and the ELSI aspects of biobank-
ing and related studies. BMC Med Genom. 2011;4:1–9.

12.	 Heeney C, et al. Assessing the privacy risks of data sharing in genomics. 
Public Health Genomics. 2010;14(1):17–25.

13.	 Dauda B, Dierickx K. Benefit sharing: an exploration on the contextual dis-
course of a changing concept. BMC Med Ethics. 2013;14(1):1–8.

14.	 Simm K. Benefit-sharing: an inquiry regarding the meaning and limits of the 
concept in human genetic research. Genomics Soc Policy. 2005;1(2):29.

15.	 Moodley K, Singh S. It’s all about trust: reflections of researchers on the com-
plexity and controversy surrounding biobanking in South Africa. BMC Med 
Ethics. 2016;17(1):57.

16.	 de Vries J et al. The H3Africa policy framework: negotiating fairness in genomics. 
2015;31(3): pp. 117–119.

17.	 O’Daniel J, Haga S. Public perspectives on returning genetics and genomics 
research results. Public Health Genomics. 2011;14(6):346–55.

18.	 Heymann DL, Liu J, Lillywhite L. Partnerships, not parachutists, for Zika 
research. N Engl J Med. 2016;374(16):1504–5.

19.	 Tindana P, et al. Seeking consent to genetic and genomic research in a rural 
Ghanaian setting: a qualitative study of the malariagen experience. BMC Med 
Ethics. 2012;13(1):1–12.

20.	 O’Doherty KC et al. Involving citizens in the ethics of biobank research: 
informing institutional policy through structured public deliberation. Social 
science & medicine. 2012;75(9): pp. 1604–11.

21.	 Laws R et al. Utilization of a population health survey in policy and practice: a 
case study. Health research policy and systems. 2013;11(1): p. 4.

22.	 O’Doherty K, et al. Implementing a public deliberative forum. Hastings Centre 
Rep. 2012;42(2):20–3.

23.	 Chalmers D et al. New avenues within community engagement: addressing the 
ingenuity gap in our approach to health research and future provision of health 
care. 2014;1(3): pp. 321–328.

24.	 McWhirter RE, et al. Community engagement for big epidemiology: delibera-
tive democracy as a tool. J Personalized Med. 2014;4(4):459–74.

25.	 Sachithananthan V. A study on the consumer awareness of food additives 
in packaged food and their effects on health in abha region, Saudi Arabia. J 
Food Technol Preservation. 2017;1(3):14–27.

26.	 Rychetnik L, et al. Enhancing citizen engagement in cancer screening 
through deliberative democracy. J Natl Cancer Inst. 2013;105(6):380–6.

27.	 O’Doherty KC, Burgess MMJPHG. Engaging Public Biobanks: Outcomes BC 
Biobank Deliberation. 2009;12(4):203–15.

28.	 Christensen HS, Himmelroos S, Grönlund KJPS. Does deliberation breed 
an appetite for discursive participation? Assessing the impact of first-hand 
experience. Political studies. 2017; 65(1_suppl): pp. 64–83.

29.	 Grönlund K, Herne K, Setälä MJPB. Does Enclave Deliberation Polarize Opin-
ions?? 2015;37(4):995–1020.

30.	 Himmelroos S, Rapeli L, K.J.T.S.S J, Grönlund. Talking with like-minded 
people—Equality and efficacy in Enclave deliberation. The Social Science 
Journal. 2017;54(2): pp. 148–58.

31.	 Strandberg K, Himmelroos S, Grönlund K. Do discussions in like-minded 
groups necessarily lead to more extreme opinions? Deliberative democracy 
and group polarization. Int Polit Sci Rev. 2019;40(1):41–57.

32.	 Koskimaa V, Rapeli LJP, Politics. Fit to govern? Comparing citizen and poli-
cymaker perceptions of deliberative democratic innovations. 2020;48(4): pp. 
637–652.

33.	 Thaldar D, et al. A deliberative public engagement study on heritable 
human genome editing among South africans: study results. PLoS ONE. 
2022;17(11):e0275372.

34.	 Tugendhaft A et al. Deliberative engagement methods on health care priority-
setting in a rural South African community. 2021.

35.	 Ramsay M, et al. H3Africa AWI-Gen collaborative centre: a resource to study 
the interplay between genomic and environmental risk factors for cardio-
metabolic diseases in four sub-Saharan African countries. Global Health 
Epidemiol Genomics. 2016;1:e20.

36.	 Binka FN, et al. Assessing population dynamics in a rural African society: the 
Navrongo demographic surveillance system. J Biosoc Sci. 1999;31(3):375–91.

37.	 Oduro AR, et al. Profile of the Navrongo health and demographic surveillance 
system. Int J Epidemiol. 2012;41(4):968–76.

38.	 Israel GD. Determining sample size. 1992.

https://doi.org/10.1186/s12910-025-01251-z
https://doi.org/10.1186/s12910-025-01251-z


Page 11 of 11Tsey et al. BMC Medical Ethics           (2025) 26:87 

39.	 De Vries RG, et al. Biobanks and the moral concerns of donors: A Democratic 
deliberation. Qual Health Res. 2019;29(13):1942–53.

40.	 Gornick MC, et al. Effect of public deliberation on attitudes toward return of 
secondary results in genomic sequencing. J Genet Couns. 2017;26(1):122–32.

41.	 O’Doherty K. Theorizing deliberative discourse. Public Engagement and Emerg-
ing Technologies, 2013: pp. 133–147.

42.	 O’Doherty KC, et al. Explosives, genomics, and the environment: conducting 
public deliberation on topics of complex science and social controversy. 
Sage Open. 2013;3(1):2158244013478951.

43.	 Tomlinson T, et al. Effect of deliberation on the public’s attitudes toward 
consent policies for biobank research. Eur J Hum Genet. 2018;26(2):176–85.

44.	 Carman KL et al. Effectiveness of public deliberation methods for gathering input 
on issues in healthcare: results from a randomized trial. 2015;133: pp. 11–20.

45.	 Kim SY, et al. Assessing the public’s views in research ethics controversies: 
deliberative democracy and bioethics as natural allies. J Empir Res Hum Res 
Ethics. 2009;4(4):3–16.

46.	 Thaldar D, et al. A virtual deliberative public engagement study on heri-
table genome editing among South africans: study protocol. PLoS ONE. 
2021;16(8):e0256097.

47.	 Nep S, O’Doherty K. Understanding public calls for labelling of genetically 
modified foods: analysis of a public deliberation on genetically modified 
salmon. Volume 26. Society & Natural Resources; 2013. pp. 506–21. 5.

48.	 Ralefala D et al. Do solidarity and reciprocity obligations compel African 
researchers to provide feedback on individual genetic results in genomics 
research? BMC medical ethics; 2020. 21(1): pp. 1–11.

49.	 Longstaff H, Burgess MM. Recruiting for representation in public deliberation 
on the ethics of biobanks. Public Underst Sci. 2010;19(2):212–24.

50.	 Nonterah EA, et al. Socio-demographic and behavioural determinants of 
body mass index among an adult population in rural Northern ghana: the 
AWI-Gen study. Global Health Action. 2018;11(sup2):1467588.

51.	 Molster C et al. Blueprint for a deliberative public forum on biobanking policy: 
were theoretical principles achievable in practice? 2013. 16(2): pp. 211–224.

52.	 Scheufele DA, et al. What we know about effective public engagement on 
CRISPR and beyond. Proc Natl Acad Sci. 2021;118(22):e2004835117.

53.	 Besley JC, et al. Interpersonal discussion following citizen engagement 
about nanotechnology: what, if anything, do they say? Sci Communication. 
2008;30(2):209–35.

54.	 Middleton A et al. Public engagement with genomics. Wellcome Open Res, 
2023. 8,310.

55.	 Wynne B. Misunderstood misunderstanding: social identities and public 
uptake of science. Public understanding of science; 1992.

56.	 Nisbet MC, Scheufele DA. What’s next for science communication? Promising 
directions and lingering distractions. Am J Bot. 2009;96(10):1767–78.

57.	 Mehltretter Drury SA, et al. Encouraging science communication through 
deliberative pedagogy: A study of a gene editing deliberation in a nonmajors 
biology course. J Microbiol Biology Educ. 2018;19(1):1494. ​h​t​t​p​s​:​​​/​​/​d​o​​i​.​​o​r​​g​​/​​1​0​​.​
1​1​​​2​8​​/​j​​m​b​e​.​v​1​9​i​1.

58.	 Milne R, et al. Trust in genomic data sharing among members of the general 
public in the UK, USA, Canada and Australia. Hum Genet. 2019;138:1237–46.

59.	 Parker M, et al. Ethical data release in genome-wide association studies in 
developing countries. PLoS Med. 2009;6(11):e1000143.

60.	 Wendler D, Emanuel E. The debate over research on stored biological 
samples: what do sources think? Arch Intern Med. 2002;162(13):1457–62.

61.	 Sterckx S, et al. You hoped we would sleepwalk into accepting the col-
lection of our data: controversies surrounding the UK care. Data scheme 
and its wider relevance for biomedical research. Med Health Care Philos. 
2016;19:177–90.

62.	 Middleton A, et al. Attitudes of the publics who are unwilling to donate DNA 
data for research. Eur J Med Genet. 2019;62(5):316–23.

63.	 Calabrò GE, et al. Citizens’ attitudes, knowledge, and educational needs 
in the field of omics sciences: a systematic literature review. Front Genet. 
2020;11:570649.

64.	 Hann KE, et al. Awareness, knowledge, perceptions, and attitudes towards 
genetic testing for cancer risk among ethnic minority groups: a systematic 
review. BMC Public Health. 2017;17:1–30.

65.	 Middleton A, et al. Global public perceptions of genomic data sharing: what 
shapes the willingness to donate DNA and health data? Am J Hum Genet. 
2020;107(4):743–52.

66.	 Hassan L, et al. A deliberative study of public attitudes towards sharing 
genomic data within NHS genomic medicine services in England. Public 
Underst Sci. 2020;29(7):702–17.

67.	 Platt T, et al. Engaging a state: Facebook comments on a large population 
biobank. J Community Genet. 2017;8:183–97.

68.	 Jones KH, et al. Public views on models for accessing genomic and 
health data for research: mixed methods study. J Med Internet Res. 
2019;21(8):e14384.

69.	 Chapman R, et al. New literacy challenge for the twenty-first century: 
genetic knowledge is poor even among well educated. J Community Genet. 
2019;10:73–84.

70.	 McCaughey T, et al. A need for better Understanding is the major deter-
minant for public perceptions of human gene editing. Hum Gene Ther. 
2019;30(1):36–43.

71.	 Delhove J, et al. Public acceptability of gene therapy and gene editing for 
human use: a systematic review. Hum Gene Ther. 2020;31(1–2):20–46.

72.	 Boll J. The sum of our parts: the voices of the human genre project. Eur J Engl 
Stud. 2018;22(3):317–30.

73.	 Nicholls SG, et al. Attitudes to incorporating genomic risk assessments into 
population screening programs: the importance of purpose, context and 
deliberation. BMC Med Genom. 2016;9:1–13.

Publisher’s note
Springer Nature remains neutral with regard to jurisdictional claims in 
published maps and institutional affiliations.

https://doi.org/10.1128/jmbe.v19i1
https://doi.org/10.1128/jmbe.v19i1

	﻿How participation in deliberative engagement affects awareness of, and attitudes towards, genomics research and data sharing: evidence from rural Ghana
	﻿Abstract
	﻿Background
	﻿Methods
	﻿Study design
	﻿Study setting and population
	﻿Sample size and sampling technique
	﻿Data collection
	﻿The deliberative engagement process
	﻿The information delivery session
	﻿The small group deliberation sessions
	﻿Data management and analysis


	﻿Results
	﻿Background characteristics of participants
	﻿The influence of deliberative engagement on awareness of and attitudes towards genomics research and data sharing

	﻿Discussion
	﻿Increased awareness and trust through deliberative engagement
	﻿Shifting attitudes towards data sharing and participation
	﻿Limitations

	﻿Conclusion
	﻿Authors contribution
	﻿References


