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In order to enhance health and lessen inequities, public engagement strategies 
that unite various stakeholders to jointly identify issues and develop alternatives 
are acknowledged as an essential tactic to support research-informed policy and 
implementation. Through the use of citizen science methods, researchers can 
collect and analyze more information and make research more cost-effective by 
enlisting members of the public as participants. Research on health has already been 
greatly impacted by the vast and unique data sets acquired through citizen science 
methodologies. Engaging community viewpoints into public health research and 
policy-making has proven difficult. Thus, research capacity must be developed 
to allow academics and policy-making and implementation stakeholders to 
meaningfully interact with the public. A fundamental tenet of public health is 
involving the community, which is seen as being vital in ensuring that initiatives 
and regulations designed for enhancing health and welfare that are pertinent to 
local needs and make the most from scarce resources.
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Introduction

In an era marked by growing demands for inclusive and community-driven solutions to 
health challenges, the role of citizen science in public health is beginning to attract meaningful 
attention. According to Haklay et al. (1), citizen science approaches are a way to dynamically 
involve the public in scientific research, such as in data collection and analysis and research 
design. Despite having its roots in the natural sciences, citizen science techniques are being 
utilized increasingly to engage the public in the collection and interpretation of data in order 
to solve a variety of public health concerns (2).

According to Franzoni et al. (3), citizen science is broadly defined as “public engagement 
and cooperation in scientific research.” It involves members of the public (also known as 
“citizen scientists”) in a variety of research activities, such as formulating research questions, 
creating project methodologies, gathering and analyzing data, and arguing, understanding and 
sharing research findings. One characteristic that sets citizen science apart is that it involves 
participants as active participants in the research procedure (3). Citizen participation ranges 
from independently led community initiatives to active collaboration in researcher-driven 
projects (4). However, ethics, the intricacy of the health domain, and the overlap in roles where 
the researcher is occasionally the subject of research were the primary concerns identified as 
being unique to citizen science in health (5).

In order to formulate research questions, gather and evaluate data, interpret findings, 
generate new discoveries, and create technologies and applications, citizen science leverages 
the combined strength of communities (6). Citizen science has the capacity to produce vast 
amounts of data and involves citizens in addressing and providing answers to complicated 
environmental and societal challenges. Additionally, according to Sherbinin et al. (7), citizen 
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science is a crucial instrument for democratizing science and 
promoting fair and available access to scientific data and knowledge.

Moreover, citizen science application in public health is seen as a 
viable approach to building more equitable and healthy communities 
and neighborhoods (8). According to the philosophy of citizen science 
(9), citizens are viewed as subjects who aim to gain from their study 
since it advances their own personal growth and self-determination.

Although academic researchers have traditionally spearheaded 
citizen science in public health and health promotion to date (2, 10), 
policy and practice stakeholders are becoming more interested in 
these methods as an adjunct to including the public in their work (11). 
Stakeholders in policy and practice organizations that oversee health 
and wellbeing, such as local health districts, councils, and health 
promotion agencies, are becoming more involved in implementing 
these strategies in their work (12).

However, enhancing the use of evidence is a continuous goal of 
capacity building in the public health sector. Evidence that is 
co-produced with knowledge users (such as public health practitioners 
and policymakers and patients) has a higher chance of being 
incorporated into practice and policy, according to years of work to 
support “research translation.” The way innovation occurs in the 
health care ecosystem is anticipated to be revolutionized by citizen 
involvement, given the increasing availability of digital solutions that 
provide real-time and home-based data collecting (13).

Citizen Science in public health aims to accomplish the following 
main goals: create new knowledge about the viability, effects, and 
possible drawbacks of citizen science approaches in practice and 
policy contexts; raise awareness and acceptance of citizen science; 
facilitate the exchange of knowledge and perspectives, and create a 
network of interested parties (14).

Nevertheless, using a continuum of citizen scientists’ degree of 
participation in the study process is one method of categorizing 
citizen science methodologies. These include “contributory” 
approaches, where citizen scientists primarily assist with data 
collection and/or analysis; collaborative approaches, where citizens 
can participate in different phases of the research process alongside 
researchers; and co-created citizen-led approaches which are 
distinguished by increased citizen scientist leadership and control (2). 
The added value of community engagement in public health research 
should be better understood, so more capacity has to be provided for 
academics to disclose this impact. In turn, health researchers need to 
listen and open up to citizens’ demands and become more democratic, 
transparent, and aligned with society’s demands.

Health research capacity building and 
context

One characteristic that sets citizen science apart is that it involves 
participants as vigorous participants in the scientific process. 
Increased research capacity, the inclusion of community viewpoints 
on issues and solutions, and enhanced public awareness and reception 
of health-improving initiatives are some possible advantages of citizen 
science approaches. According to a recent scoping review, citizen 
science methods have been applied to: identify issues from the 
viewpoint of the community; prioritize and generate alternatives; 
create, test, and/or assess interventions; and/or increase community 
capacity (2).

Capacity building can be  done with individuals, groups, 
organizations, and/or communities. It is “an approach for fostering the 
creation of sustainable skills, organizational structures, resources, and 
a dedication to advancing health and other sectors.” Thus, it is 
anticipated that more research in this field will reveal ways that well-
established citizen science techniques could enhance the caliber and 
applicability of public participation in health research.

However, the 21st century has seen a sharp rise in citizen science 
participation due to participatory democracy, societal and technical 
advancements, and other factors. Crucially, technology has made it 
possible for scientific data to be gathered and processed on a massive 
scale and for scientific information and discoveries to be widely shared 
(15). Accomplishing universal high-quality and safe health care 
coverage requires developing and enhancing health research capacity 
(16). By enabling driven healthcare professionals and researchers to 
produce evidence and implement results in a way that is pertinent to 
their local context, the enhanced research capacity may foster the 
mixture of research and clinical practice (17).

The multi-level process, research capacity building entails funding 
and assisting individuals, groups, organizations, and networks of 
organizations in order to raise demand for research, support 
researchers’ ability to carry out studies, and facilitate the efficient 
application of findings. Investing in organizational, technological, and 
human resources at different organizational levels is part of the 
complicated process of building health research capacity (18).

Furthermore, research capacity entails helping researchers locate 
and evaluate existing literature, come up with research ideas, gather 
and evaluate qualitative and quantitative data, write and present 
findings, and locate money, mentorship, and time to carry out research 
(19). Increased funding, the development of more skilled researchers, 
support for regional and global long-term collaborations, and other 
administrative advancements in executive and supervisory 
mechanisms are all necessary to reinforce research capacity at the 
facility and systems levels (20).

Nonetheless, one strategy to guarantee that these contextual 
elements are adequately included in the research design and to 
promote the sustainability of interventions is to involve the public at 
every stage of the research process (21). When working with rural or 
remote communities that are farther away from researchers and where 
contextual considerations are less widely recognized, it may 
be especially effective to involve cultural or knowledge advisors as a 
way to help researchers recognize community situation and find 
individuals doing related work on the ground (22). However, a 
number of constraints including a lack of funding, institutional 
support and infrastructure, research expertise, and know-how, make 
it difficult for researchers to plan and carry out studies that are 
essential to their requirements. Therefore, in order to guide national 
initiatives aimed at developing reinforced health systems, it is vital to 
understand the contextual elements that either support or hinder 
efforts to create research capacity.

Involving members and social practice

Interest in quantifying the impact of public participation in health 
research has increased as it has become a global standard for the 
design, execution, and diffusion of health research. Supporters of 
public participation in health research are eager to see its advantages 

https://doi.org/10.3389/fpubh.2025.1594293
https://www.frontiersin.org/journals/public-health
https://www.frontiersin.org


Alsaqqa and Alwawi 10.3389/fpubh.2025.1594293

Frontiers in Public Health 03 frontiersin.org

proven while detractors hope their suspicions will be validated, So far, 
others want to learn more about whether and how community 
involvement disturbs research actions and outcomes, contributors, 
and any varied societal impacts (23).

Yet, studies of stakeholder perspectives and systematic reviews (24) 
have addressed the global literature on how to evaluate the impact of 
public involvement. In order to assess the nature and impact of public 
involvement in health research, at least 65 frameworks have been created 
as summarized in a current systematic review (25). Other studies have 
also advanced practical guidelines for researchers that include the 
estimation of the impact of public involvement in their research.

When taken as a whole, these studies provide a strong body of 
data supporting several claims about the benefits of public 
participation in health research. For instance, they have noted how 
public participation can improve clinical trial recruitment (26), make 
research more user-relevant and suitable (26). It also assist in 
developing research questions and reshaping study design (27), and 
offer insights to direct and foster analysis.

However, there are regular and broad calls for more reliable 
techniques and tools to collect and assess effect (28). A sizable amount 
of the available data regarding impact is regarded as anecdotal and 
poor (29). Some groups are starting to recognize the need of ongoing 
reflection as part of the research process and are moving away from 
an instrumental view of public involvement as an “intervention” with 
a quantifiable effect (30).

Staley and Barron (29) view public involvement as a social practice 
of communication and education between the public and researchers: 
an objective in and of itself, rather than just a means to an end (at 
worst, superficially assessed as “bums on seats”). When, why, and with 
whom the dialog occurs or does not occur are some of the questions 
that critical public engagement research should address to examine 
the richness and complexity of this interaction (31).

Nevertheless, the patient and public involvement tools may assist 
patients and members of the public in thinking about their 
participation as research partners in the following ways: (i) to make it 
easier for patients to be included as research partners and to indorse 
to the study; (ii) to recognize projects from the perspective of patients 
and partners from that of researchers; (iii) to ensure that partners and 
researchers esteem each other’s contributions and close information; 
(iv) to support the patient partners’ capacity to collaborate and 
communicate with the researcher and their assembly; and (v) to 
educate patient partners on research methods and procedures to foster 
some comprehension of the course among the patient associates (32).

Legitimacy of community perspectives

As the public is actively intricated in all phases of the research-to-
policy process(including urgency setting, research design, policy 
design, implementation, and evaluation) that can create successful 
public health interventions that tackle unresolved public priorities and 
are acceptable to the public. This calls for enhancing the capacity of 
researchers and public health professionals to interact with the general 
public and different populations in an appropriate manner.

Therefore, it is crucial to encourage open communication with 
participants (including discussion of the broader social determinants of 
health), co-design of technologies, careful evaluation of the permitting 
context, and evocative engagement with susceptible entities and 

underserved groups. It is necessary especially when creating wide-
ranging research and plans to address public health significances and 
health disparities. While guaranteeing legitimacy and increased 
confidence in public health technologies, these tactics may promote 
public agency and data sharing for research objectives (33).

Discussion

Individuals have the right to energetically take part in their 
healthcare and should have appropriate, high-quality, culturally 
related information, backing, and services that empower people to 
learn about and take part in their health in various ways. Health 
funders and deliverers are gradually attempting to quantity and apply 
principles like collective decision-making and person-centered care, 
which are recognized as essential components of a functioning health 
system (34); patient experience-led enhancement (35); health literacy 
(36); and the codesign of health services, strategy, and research.

The authors describe these terms together in this study as 
experiences with, or endeavors to enhance, “health communication 
and participation.” People frequently have less than ideal experiences 
with health communication and participation, even with significant 
efforts. Poor communication and insufficient patient involvement in 
their health have an impact on healthcare value and safety, in addition 
to the evident ethical requirements. Developing research priorities 
with interested parties is believed to decrease research waste and 
match research with the demands of those it impacts.

However, with the general public, putting into practice hands-on, 
acceptable, and sustainable measures is frequently challenging, and 
establishing environments that promote health necessitates the 
support and upsurge of a diversity of sponsors. Involving the public in 
the planning, execution, and assessment of prevention programs is a 
known way to guarantee that health policies and programs 
appropriately represent the needs, queries, and viewpoints of 
communities (37). The necessity of inclusive and cooperative methods 
for scientific research (38) and decision-making that impacts public 
health and well-being (39) is becoming increasingly apparent.

Despite having their roots in the natural sciences, citizen science 
methodologies have expanded quickly in recent years to include 
public health (40). In addition to sharing similarities with other 
methods of involving the public in research (such as community-
based participatory research and participatory action research), 
citizen science expands upon longstanding backgrounds of public 
participation in health promotion.

With the stated objective of minimizing personal harm and 
maximizing public value, research and biomedical ethics are an essential 
component of medicine and health research (41). Additional ethical 
frameworks with an emphasis on societal justice are required in public 
health research, where groups and communities, rather than individuals, 
are at the center (42). The relationships among participants in citizen 
science projects should be closely examined by ethicists interested in care 
ethics, who should ask questions about how good are these relationships 
and if the participants need to be  recognized and if the care being 
provided is necessary and is good care (43).

Nonetheless, the evidence basis for community-centered 
population health research is unbalanced, and community members 
(or the public) are less frequently included on research staffs, while 
being a significant information user-group (44). Research teams will 
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be better able to operationalize community member participation in 
health research in a means that provisions and takes into consideration 
the needs, preferences, and characteristics of specific groups of people.

That can generate best preparation procedures if they have a regional 
awareness of the concepts and tactics for community participation.

Participants frequently voiced negative opinions about researchers 
or decision-makers in the health system traveling from larger cities, 
gathering information or holding tokenistic consultations on changes to 
the health system, and then departing without offering sufficient input. 
A lack of perceived ownership may be the cause of these frequently 
reported sentiments of dissatisfaction with the past involvement 
in research.

Contradictory to this negative view, the PriCARE research program; 
a multiple-case embedded mixed-methods study design that has been 
out since 2018 in five Canadian provinces, is one instance of patient 
involvement in health research (45). The aim is to investigate how a case 
management (CM) intervention is applied in primary care clinics across 
Canada for people who often utilize health care services and have 
complex care needs and chronic illnesses. The goals are to determine 
what supports and hinders the use of CM in primary care clinics across 
Canada (46).

One excellent example of finding a compromise between developing 
a more patient-oriented tool and maintaining the instruments, which are 
prevalidated standardized questionnaires, is the creation of patient-
oriented recommendations for administering the patient questionnaires. 
Academic researchers notably brought attention to time restrictions 
associated with the study program, as they occasionally felt that they 
lacked sufficient time to devote to patient participation. Patient partners 
stated that they might have saved time and expedited the creation of the 
patient questionnaire by participating in the first stages of data collecting, 
such as choosing and identifying the instruments to be used in the 
questionnaire (47).

However, by pointing out problems that the research team would 
have otherwise overlooked, patient partners believed that by expressing 
their viewpoints, the validity of the study’s findings may eventually 
be improved. Patient partners provided input that helped create better 
user-friendly research instruments. In their reflections on these 
contributions, academic researchers pointed out that the lived 
experiences of patient partners offered valuable insights into improving 
patients’ rapport. Both groups recognized the value and positive impact 
of patient engagement in the program in terms of improving the 
relevance of research and the applicability of results (47).

Nevertheless, a research methodology known as “integrated 
knowledge translation” promotes the co-production of research with 
information user team associates, who are generally characterized as 
individuals or groups that stand to gain from, or may apply, research 
conclusions in practice or to inform decision-making (44). Research 
funders, healthcare professionals, decision-makers in the health system, 
groups of supporters, patient organizations, and/or members of the 
general public are examples of knowledge users. Yet, in research, 
community empowerment and ownership are best accomplished 

through genuine collaborations, which necessitate a power shift from 
researchers to communities and the development of researcher trust (48).

Considering and reporting on these strategies for ensuring 
inclusion as well as diversity, is important for citizen science 
developments, and it is crucial to engage diverse perspectives in 
order to address discriminations in population health, as citizen 
science provides occasions to intensify participation of population 
assemblies that are usually excepted from research and decision-
making processes.
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