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Active citizen participation in research is important to generate societal impact of outcomes. Even so, many times, the community
input in these processes is limited or non-existent, and co-creation processes are often not documented. Tis paper describes
a structured and systematised protocol to co-create a nature-based social prescribing intervention addressed to face loneliness in
urban deprived neighbourhoods. As a result, a nature-based social prescription menu was co-developed with stakeholders from
health, social prescription, nature, associative, and research sectors. Te menu consists of open spaces and nature activities and
will be ofered to the participants of a randomised controlled trial to test actions for social prescribing in natural spaces.

1. Background

Loneliness is a growing public health concern and has been
associated with morbidity and mortality [1]. Among other
strategies, social prescribing (SP) has shown to be a useful
tool to address this phenomenon from a salutogenic per-
spective [2]. It provides physicians, nurses, social workers,
and other licensed professionals with non-medical referral
options that work with existing treatments to support social
connection and therefore mental well-being, health behav-
iours, and physical health [3]. Particularly, nature-based
social prescribing (NBSP) consists of care professionals
and people who experience loneliness identifying activities
related to nature that can improve their health and well-
being. Tis innovative approach can be a therapeutic
pathway and can improve the overall quality of life of urban

citizens [4]. SP interventions have the ability to encourage
inter-sectoral action, which is a relevant element in addressing
inequalities resulting from socioeconomic deprivation [5]. In
addition to institutions and administrations, involving citi-
zens in the various steps of public health interventions, for
example, such as via priority setting, design, implementation,
evaluation, dissemination, and decision making, has been
a topic of growing interest in academic literature [6–8]. Co-
productive and co-design approaches within health chal-
lenges the current model of patient healthcare challenge the
prevailing model of patient care, which perceives patients as
passive users, by considering their views as equal to those of
professionals. Terefore, those are approaches that can
transform health service into patient-centered benefts.

Among others, barriers and facilitators for the imple-
mentation of SP have been related to engagement,
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relationships, and communication between partners and
stakeholders [9]. SP strategies need to consider user per-
ceptions of facilitators and barriers to adapt interventions to
the specifc context, as each community possesses unique
socioeconomic and environmental characteristics that in-
fuence their well-being. Ideally, this should be identifed
through a participatory process. However, there is a low
proportion of studies proposing a co-produced or co-
designed approach to the development of an SP in-
tervention aimed at improving well-being within a com-
munity setting [10]. Furthermore, although the inclusion of
nature as a health asset is gaining value in recent times, with
several published evaluations of nature-based prescriptions,
research on evaluating nature-based interventions and social
connection is limited [3]. In this regard, and to the best of
our knowledge, there have been no approaches to the co-
creation of NBSP interventions thus far that could take into
account the additional challenges that this type of in-
tervention may pose in specifc contexts, as access to green
and blue spaces is limited for people living in the most
socioeconomic disadvantaged urban areas [11, 12]. Hence,
there is a need for a co-creation approach to identify nature-
based solutions to address loneliness, as well as the devel-
opment of a systematised and structured protocol to
streamline and optimize the process in diferent contexts.

Te co-creation process presented in this paper is part of
an ongoing Horizon 2020 European Commission funded
project: RECETAS (Re-imagining Environments for Con-
nection and Engagement: Testing Actions for Social Pre-
scribing in Natural Spaces), that aimed to test and evaluate
NBSP across Europe, Latin America, and Australia [4]. It
integrates a pilot participatory approach in Les Roquetes
neighbourhood (Barcelona, Spain) to co-create a nature-
based social intervention to address loneliness. Roquetes is
a neighbourhood included in the Nou Barris district of
Barcelona and located on the slopes of the Collserola
mountain range, in the northern side of the city. In terms of
socioeconomic context, Roquetes is known to be a working-
class neighbourhood, with lower-income residents and
a relatively high population density. Historically, it was
a rural area outside the city of Barcelona until the mid-20th
century. Te increasing number of immigrants from
southern Spain searching for better economic opportunities
led to a rapid urbanization and expansion of Roquetes.
Traditionally, the neighbourhood has faced socioeconomic
challenges, including higher unemployment rates compared
to other areas of Barcelona and issues related to social in-
equality, although eforts have been made to improve the
situation through urban regeneration projects and social
programs. Consequently, the neighbourhood has experi-
enced some urban development and revitalization eforts
over the years, including improvements to public spaces,
transportations, and infrastructure. In recent years, there
have been initiatives to develop community centers, cultural
activities, and educational programs aimed at empowering
residents and promoting social integration. Nevertheless,
Les Roquetes has a strong sense of community, with active
neighbourhood associations and organisations working to
address the needs of its residents. Tese groups collaborate

with local authorities and health and social services to ad-
vocate for improvements and provide support to vulnerable
individuals and families [13].

RECETAS convened and facilitated citizen-based work
processes to develop the menu of activities that the study
participants will undergo in the intervention by combining
techniques traditionally used in social sciences for qualita-
tive analysis with others more oriented to moments of
dynamization and participation [14]. Te co-creation pro-
cess has been informed by a previous social network analysis
piece, based on a survey which was answered by cross-
sectoral professionals in the Barcelona province to un-
derstand NBSP practices, nature-based solutions (NBS), and
related policies in the area.We have held working sessions to
promote plural engagement and shared learning about how
people experience and express loneliness, how they manage
it, use of the outdoors and preferences for specifc design
elements, and opportunities and barriers to engaging with
others and engaging in nature-based settings. Tis process
involved multiple stakeholders and community members,
including health professionals, primary care centers, nature-
based activity groups, civil organisations, and local citizens
in the initiation and design process of this tool to enhance
health through empowerment, to understand how social
relations are articulated [15], strengthen social networks and
mutual respect, and provide a sense of purpose and meaning
[16, 17]. As a result, we co-developed a menu for NBSP, that
is, a list of activities, resources, and spaces related to nature
that could be used as a public resource to tackle loneliness.
Within this paper, we describe a simplifed and operative
methodology to co-create a NBSP menu, applicable to
diferent contexts, and that will inform the clinical trial in the
diferent target areas within the project. We present the
results obtained of each session and activity and the benefts
and challenges of the process.

2. Methods

Tis research adopts and adjusts the RECETAS “Protocol for
NBSP Menu development” designed by the University of
Cuenca [18] as a methodological guide for the study cases of
the RECETAS project. Tis protocol proposes participatory
methodologies to co-create a menu of nature activities in
natural spaces that could be used as a common asset to tackle
loneliness via three levels of participation. It is based on
Participatory Action Research (PAR) framework, which is
used as an instrument of involvement, decision making, and
collective protagonism, which are used as an instrument of
involvement, decision making, and collective protagonism
[14, 15], and these difer frommost other approaches to public
health research because they are based on refection, data
collection, and action that aim to involve the people who, in
turn, take actions to improve their own health [19]. Te
protocol includes methodological guidelines and ethical
considerations that aim to facilitate the development of the
participatory process in a manner that is accessible to diverse
participants. It is crucial to ensure that the groups of par-
ticipants are heterogeneous and guided by intersectionality
criteria, which analyse the various inequalities experienced by
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the participants in an articulated manner, while avoiding
situations of victimization or exclusion. Te progressive and
refexive analysis proposed aims to generate knowledge and
self-knowledge through collective construction. In the case of
participatory workshops, each group engages in debates fa-
cilitated by a researcher, who will remind them of the ob-
jectives of their work, manage time, and facilitate synthesis. In
relation to the information provided and informed consent of
the participants, the objectives of the project and the diferent
actions carried out were communicated at each stage through
written documents (presentations and documents) during and
after the actions, and orally during the actions. Audio or video
recording of the participants was authorized through written
informed consent. Te results obtained from each action and
participatory session were shared with the participants after
collection, throughminutes and summary documents for their
validation. Participants voluntarily provided e-mails and
contact numbers through a written form, with prior written
and oral information provided about the purpose of collecting
those data.

Te local adaptation of the protocol maintains the
proposed phases (diagnosis, participatory diagnosis, and co-
creation) and adds a fnal evaluation step in order to obtain
information that allows for improvement of the process
when replicated in other territories. Te selection of the
diferent tools used was decided throughout the project
based on the progressively acquired knowledge of the ter-
ritory, the reality of the organisations involved, and the
previous experience with NBSP. A detailed summary of the
steps that have been followed can be seen in Figure 1. Tese
are explained in the adjoining sections.

Terefore, the adjusted protocol consists of four diferent
phases: diagnosis, participatory diagnosis, co-creation of the
menu of activities, and evaluation. Te three frst phases
imply a diferent level of involvement and integrate con-
tributions from quantitative and qualitative approaches,
according to the ladder of participation proposed by Arn-
stein [20]. Firstly, the informative level implies gathering
information through tools such as questionnaires or surveys.
With a higher degree of involvement there is the consultative
level, which gathers citizen opinion and promotes discussion
through tools such as interviews or informal discussions. At
the fullest level of participation, the engagement level seeks
to promote citizen involvement through tools such as co-
creation dynamics, among others [20]. Te diagnosis
combines the informative and consultative levels, the par-
ticipatory diagnosis was developed fundamentally at the
consultative level, and the menu co-creation was developed
mainly at the engagement level. An additional evaluation
phase was added to the framework in order to assess the
process and implement improvements in future steps. A
detailed list of phases, aim of each phase, and tools used in
each phase are detailed in Table 1.

2.1. Diagnosis. Te diagnosis phase aimed to know the di-
mensions and characteristics of loneliness and social iso-
lation in Barcelona; to have an approximation of the
problem and those more afected; to survey pre-existing

NBSP experiences; and to identify key actors to be involved
in the co-creation process. Te date obtained was useful to
get a frst approach that was adjusted in the subsequent steps
in hand with the stakeholders from the specifc neigh-
bourhood where the co-creation was developed.

In November 2021, the RECETAS Project partner
Visible Network Labs (VNL) invited 131 organisations in
Catalonia to participate in a social network analysis of
their current organisational partnerships as part of the
RECETAS research project. Eighty-one organisations
responded to the survey (61.8% response rate), and
resulting data were used to better understand how
stakeholders in the Barcelona province were addressing
mental health, well-being, and loneliness through SP and
nature-based (NB) activities [21]. In lockstep, literature
review and contact with some other initiatives made it
possible to identify relevant additional organisations in
line with NBS. With this information, a relational
sample—a list of relevant stakeholders for the co-creation
process—was created. Tis list included (1) organisations
interested in taking part in the co-creation process and (2)
relevant actors in the felds of biodiversity and ecology,
engineering, medicine, social work, or public health
among others and (3) those stakeholders that had a higher
connection rate. Tose were involved in diferent parts of
the process according to their expertise.

Next, possible geographic areas of intervention for the
case study were screened. Te following inclusion criteria
were applied: (1) to have fully implemented a SP program,
(2) to be actively prescribing at the moment of the study, (3)
to have a community plan (CP) or health community co-
ordination strategy, and (4) to be a socioeconomic deprived
area, defned either by the ISC (Composite Socioeconomic
Index, Catalan acronym) [22]. More information about what
a CP is can be found in Table S1.

2.2. Participative Diagnosis. Te participative diagnosis
aimed to socialise and promote the appropriation of the
diagnosis results by all participants as well as to consol-
idate the involvement of the various stakeholders. It also
helped to obtain an overview of the context of social
prescription and natural spaces and to identify concrete
needs and challenges in Barcelona, notably in the
neighbourhood of Les Roquetes. Te relational sample
was screened to constitute the frst working group: the
monitoring committee (MC). Tis committee had the role
of supervising the co-creation process by attending reg-
ular work meetings, discussing the results of the diagnosis,
and providing feedback for all the project intervention
areas. Te MC was mainly shaped with stakeholders that
met the agreed criteria specifed in methodology and were
part of city, provincial, and regional organisations. An
ofcial online presentation for the MC was organised,
where the overall aim of the project, the diferent work
packages, relevant fndings of the diagnosis, and the
objectives of the co-creation process were explained.
Relevant suggestions and information provided by the
MC were contemplated in the workplan.
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VNL 
survey

Relational
sample

Neighborhood selection 
and contact with the 

Community Health Roundtable

Co-creation
process 

NBSP Menu

Monitoring 
Commission

161 organizations
(61,8% response rate)

Discussion session in 
the neighborhood

Related to 
nature/health/public 

health

6 entities related to health.
3 entities related to social rights, 
equality and community action.
1 entity related to nature.

(i)
(ii)

(iii)

Diagnosis

Participative 
diagnosis

Co-creation

Interested in 
co-creation

High connection 
rates in the 

vinculation diagram

Driving 
Group

Interviews

Co-creation
session 1

Feedback

Identification of relevant 
actors (sociogram) and 
vulnerable population 
in the neighborhood 
(informal discussion).

Co-creation
session 2

Co-creation
sesion 3

Co-identification of (i) 
criteria for the activities 
in the menu (canvas) 
and (ii) local health 
assets to co-create the 
NBSP menu (collective 
mapping).

Local organizations working with nature identified during the process

Completion of the menu:

Discussion of the results 
of the process (evaluation 
questionnaire).

4 interviews with relevant 
stakeholders in the fields of 
interest: nature, community, 
social prescription and health.

(i)

15 entities(i)

25 nature activities(ii)

(i)

(ii)
(iii)

5 entities related to social rights,
equality and community action.
2 entities related to health.
1 entity related to nature.
RECETAS researchers.

Figure 1: Summary of complete process to co-create a NBSP menu.
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In parallel, the selected neighbourhood was contacted to
organise a discussion session to introduce RECETAS and to
assess its possible involvement in the project. Tis contact
with the territory was done through the community health
roundtable (CHR), a local structure coordinated by the CP of
Les Roquetes. More information about the CHR can be found
in Table S1. In this session, the driving group (DG) was also
constituted as a second working group, being in charge of
promoting the co-creation process in Les Roquetes. Tis
group was composed of RECETAS researchers and partici-
pants of the CHR that wanted to lead the process in the
neighbourhood. Group members were required to be in-
volved during the co-creation and intervention development,
helping with the designing and implementation of the par-
ticipatory dynamics, refecting and disseminating results, and
helping contacting other relevant entities in the neighbour-
hood. Implementation possibilities in the neighbourhood
were also discussed and allowed the research team to explore
the needs and expectations of the neighbours and the chal-
lenges of implementing RECETAS in Les Roquetes and
helped to connect with some other relevant entities. Partic-
ipation in two sessions in Les Roquetes during the process was
a requirement for new entities to be included in the DG. Te
complete list of stakeholders involved in the MC and the DG
can be found in Table S2.

As the last step of the participative diagnosis, a consul-
tative process was arranged, in which four stakeholders in
the feld of SP, community work, nature, and loneliness in
Barcelona were interviewed with the aim of socialising and
deepening the results of the diagnosis and to consolidate the
involvement of the various stakeholders. One relevant
stakeholder of each feld of interest was selected: nature,
community action, SP and health, and loneliness, and
designed a script for the interviews to guide the conversa-
tion. Te script template can be found in Tool Template 1.

None of the stakeholders that were involved in the
participatory diagnosis process received monetary com-
pensation for their collaboration. Instead, compensation was
provided through the inclusion of their entities’ names and
logos in various project-related products. Te members of
the DG are acknowledged in the co-created NBSP menu,
which is distributed to intervention participants in their
respective areas and will be made available to the community
one year after the intervention concludes. Furthermore, DG
members were ofered the opportunity to undergo training
as facilitators of the Friends in Nature methodology,
a community health tool centered around group in-
terventions to alleviate loneliness. Friends in Nature is an
adaptation of Circle of Friends in RECETAS context (open
to many target groups) that utilises the key elements found
in the studies of the Circle of Friends (which is based in older
adults) [23, 24]. Tis methodology is implemented in the
subsequent phase of the project and utilises the co-created
NBSP menu as a supportive resource.

2.3.Co-Creationof theNBSPMenu. Te co-creation process
of the NBSP menu had the aim to generate a list of nature-
based local activities that could be ofered as a public

resource to tackle loneliness in Les Roquetes. Te process
lasted from March 2022 until August 2022 and was
conducted based on three meetings: (1) one introductory
session to identify relevant actors and vulnerable pop-
ulations in the neighbourhood, (2) one session to co-
identify a list of criteria for the activities in the menu and
to identify health local assets (activities and spaces for the
menu), and (3) one to complete the menu and discuss the
results of the process.

Te frst workshop aimed to deepen into the co-creation
process, explaining the expected results to the participants and
discussing with them how to adapt the project to the reality of
the neighbourhood. Te session was organised with stake-
holders of the CHR of Les Roquetes. Together with participants,
vulnerable populations that could be sufering from loneliness
in Les Roquetes were co-identifed through an informal dis-
cussion. In order to identify relevant actors in the territory who
could assist in reaching vulnerable populations and facilitate the
co-creation of theNSBPmenu, a sociogramwas conducted.Te
sociogram aimed to comprehend the connections between these
actors, assess their level of infuence, and understand their
respective interests [25]. Te template used to dynamize the
sociogram can be found in Tool Template 2.

Te second workshop aimed to (1) co-identify a list of
criteria and indicators for the activities of the menu and to
co-create the NBSP menu and (2) co-identify health local
assets in the neighbourhood. Te session was organised with
stakeholders of the CHR of Les Roquetes, entities identifed
in the sociogram during the frst co-creation session, and
other grassroots organisations that manage natural re-
sources in Barcelona and that emerged as relevant in the
VNL survey, showing a high number of collaborations with
other entities in the territory. To co-identify relevant criteria
and indicators for the nature activities, a canvas was
employed to discuss intrapersonal, interpersonal, and en-
vironmental criteria. In addition, some specifc issues within
these categories that had already been mentioned in the
previous interviews or sessions were provided as an example
to stimulate discussion. Te participatory canvas can be
found in Tool Template 3. We then divided the ideas be-
tween criteria per se and indicators of these criteria. To
identify the local health assets in the neighbourhood,
a community participatory mapping was done using a map
of the territory, where the participants identifed and
localised activities, spaces, and resources that could be in-
cluded in the NBSP menu. Te participants localised the
assets with stickers and described the asset with sticky notes.
Te same colour categories from the sociogram were used.
Te map used can be found in Tool Template 4.

A third workshop was organised with the aim of
completing the NBSP menu and to analyse the results of the
co-creation process with the participating actors. Template
documents were provided to nature activity organisations in
order to gather details and specifc requirements of the
activities proposed and can be found in Tool Template 5. For
those that could not attend the meeting, contact was done by
e-mail. Lastly, a group discussion was facilitated in order to
analyse the results of the co-creation process. At the end of
the process and before using the menu with the participants

6 Health & Social Care in the Community
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of the intervention, it was shared with all the organisations
involved for a fnal validation.

2.4. Evaluation. An external evaluation was conducted to
obtain feedback from the diferent working groups (MC and
DG). In total, three meetings with the MC were distributed
along the whole process. Regarding the DG, in addition to
the information gathered from the co-creation sessions,
participants conducted an evaluation survey. Te complete
list of questions can be found in Table S3.

3. Results

3.1. Diagnosis. Taking into account the previously agreed
criteria, we selected the neighbourhood of Les Roquetes to
implement the co-creation process, as it met the afore-
mentioned inclusion criteria with an ISC score of 75.64 in
2018. Moreover, the area showed interest to participate in
the project after a frst contact.

A member of the research team contacted the CHR to
plan a frst meeting with other entities of the CP and the
neighbourhood. Once they agreed to participate in RECE-
TAS as the case study, we categorised the entities from the
relational sample into three topic areas and contacted them.
Other stakeholders that we did not include in the working
groups were invited as participants of the diferent sessions.
Te complete list of stakeholders of each group can be found
in Supplementary Material.

3.2. Participative Diagnosis. Te online MC session was
attended by seven representatives from various administra-
tions, including the Community Action, Social Rights, Global
Justice, Feminisms, and LGTBI Directorate of the Barcelona
City Council. In addition, representatives from the Health
PromotionGeneral Sub-Directorate and Public HealthGeneral
Sub-Directorate of the Barcelona Public Health Agency, as well
as the Equality and Social Sustainability Area of the Barcelona
Provincial Council, were present.Te overall aim of the project,
structure of the diferent grant-related objectives and activities,
relevant fndings of the diagnosis, and other discussed aspects
of the implementation of the co-creation process were shared.
Relevant feedback and suggestions were incorporated into the
workplan and in the diagnosis report.

Ten entities attended the frst DG discussion session
organised with the CHR in Les Roquetes, including health
professionals, municipal equipment managers, representa-
tives of civil organisations, and individual neighbours. In the
presentation with the monitoring committee, diferent
stakeholders pointed out the need to take into account the
diferent vulnerability factors in loneliness when looking for
participants and pointed out the importance of community
facilities or grassroots organisations (not only primary care
centers (PCC)) to reach vulnerable people. In the discussion
with the CHR, they highlighted their experience with social
prescription but not with the nature perspective, so the
project could promote a new approach to social prescription
in the territory. Sessions were held during COVID-19
pandemic, with the only requirement for in-personmeetings

during the duration of the process being the mandatory use
of face masks. Face masks were utilised in all face-to-face
meetings, particularly when vulnerable individuals were in
attendance.Te complete information provided in these two
meetings is summarised in Table 2.

In order to deepen this preliminary participative di-
agnosis, four relevant stakeholders in the felds of health, SP,
and nature-based solutions in Barcelona and Les Roquetes
were interviewed. In addition, they provided documents
about previous experiences related to mental health and SP
in their feld of work. Tis information was useful to un-
derstand how RECETAS could contribute to previous work
in Les Roquetes and what existing resources could be helpful
for the co-creation process. Trough these interviews, we
could see that both the city (Barcelona’s loneliness strategy)
and some neighbourhoods already drive diferent social
prescription initiatives, but not with the nature perspective.
Moreover, these initiatives usually aim to target the elderly,
who are already known to be vulnerable to loneliness, but
other vulnerable groups, such as single-parent women,
migrants, or unemployed people, are left out. Te complete
information from the interviews is summarised in Table 3.

3.3. Co-Creation of the NBSPMenu. Representatives of local
associations and administrative health agencies, civil orga-
nisations, social services, and community entities attended
the frst co-creation workshop. After explaining and dis-
cussing the expected outcomes of the co-creation process, we
started an informal conversation to identify vulnerable
groups in the neighbourhood and to examine the reasons for
this vulnerability. Participants mentioned four main vul-
nerable groups: young people, elderly, unemployed adults,
and informal caregivers. “Young people were isolated at home
because of the COVID-19 pandemic. Tey still do not have
mental health problems now but may develop them” said one
of the participants from the health sector and pointed out
that the economic consequences of the COVID-19 pan-
demic may have exacerbated this situation. Regarding un-
employed adults, participants mentioned that “their
situation has worsened because of the COVID-19 pandemic
and it has led to their social isolation.” Te third group
identifed, informal caregivers “do not present any type of
network beyond the sick person they are caring for”, according
to one participant. Tis lack of social connections can often
result in feelings of loneliness among them. Finally, the
elderly “became more isolated after the pandemic caused by
COVID-19 and found it difcult to resume activities or relate
to other people,” several participants pointed out.

Participants also co-identifed stakeholders that could
contribute to themenu through the sociogram tool. Among the
actors identifed, there were stakeholders identifed related to
natural spaces and activities, libraries, education, community
action, cooperatives, and civil organisations (Figure 2). We
contacted and invited them to the second co-creation session.

New stakeholders attended the second co-creation
workshop (nature activity organisations, civil organisa-
tions, education sector, and health sector). Together, we co-
identifed several issues the participants pointed to as
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essential when specifying the conditions of the activities of
the menu by using the participation canvas. Some of the
most relevant aspects discussed were the need for the ac-
tivities to be free of charge for the participants, given their
economic vulnerability, in order to facilitate their perma-
nence in the group; it was proposed to explore an in-
tergenerational group, valuing positively the presence of
people of diferent ages in the group, and it was pointed out
that a common language among the participants would help
the creation of bonds. All the criteria and indicators dis-
cussed and agreed upon in the working meeting can be
found in Table 4.

Based on these co-identifed criteria for the activities, we
aimed to map local health assets to co-create the NBSP
menu. For that, we performed a collective mapping in which
participants identifed spaces, entities, and activities that
could provide resources for the menu, always adapted to the
vulnerable populations, and that could fulfl the co-identifed
criteria (Figure 3(A)). Tey were identifed according to
three categories: nature, SP/health, and civil organisations.
Participants also proposed new relevant stakeholders and 39
diferent resources that included open and freely accessible
nature areas, current activities in nature promoted by
government or grassroots organisations, and new activities
that could be organised specifcally for the RECETAS Project
(Figure 3(B)).

For the third workshop, we contacted those entities in
charge of the activities identifed in the second workshop
and invited them. New stakeholders (nature) came and some
others expressed their interest in the project but could not
attend the session. For the last ones, we used online com-
munication by e-mail or by phone. At the end of the co-
creation process, 15 entities provided detailed information
about 25 nature activities and spaces that conformed to the
NBSP menu, which can be found in Table S4. With this
information, we created a printable NBSP menu with an
attractive format that could encourage the group’s interest in
the territory’s activities and adherence to the intervention
(Figure 4).

3.4. Evaluation. Te feedback from the MC was related to
the recruitment process, the areas of intervention, and the
viability to reach lonely people with some limitations for the
clinical trial (reduced mobility, vulnerable socioeconomic
situation, and so on). Tese last suggestions were brought to
the neighbourhood meetings, and the opinions related to the
areas of intervention were considered when deciding the rest
of the areas for the clinical assay (in addition to Les
Roquetes). Regarding the questionnaire sent to the DG and
to all participants of the co-creation sessions, 11 entities
answered the questionnaire (55% of response rate). Par-
ticipants were mostly satisfed with how the project was
implemented in the territory, the information given and how
it was communicated, the number of sessions and how their
content helped to achieve the objectives, and how the project
sought synergies with the work already being done in the
neighbourhood. In addition, some entities volunteered to
help with the dissemination of the project and with the
recruitment of participants for the intervention. Te com-
plete results from the evaluation questionnaire can be
viewed in Table S5.

4. Discussion

Tis paper describes a case study embedded in the ongoing
Horizon 2020 European Commission funded project
RECETAS and aimed to co-create a menu for nature-based
social prescribing interventions addressed to face loneliness
in urban deprived neighbourhoods. Tis menu will be used
in a randomised controlled trial (n� 316) that includes
group-based outdoor interventions to address loneliness
among adults (18+) from socioeconomically deprived areas
in the Barcelona province. RECETAS partners will recruit
individuals from primary care settings, community groups,
and volunteer organisations who screen for loneliness. Each
of the intervention groups will collectively decide which of
the nature-based activities they would like to enjoy as
a group, selected from the menu of nature-based options
developed by community members in co-creation sessions
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Figure 2: Sociogram of the stakeholders identifed in Les Roquetes. Stakeholders identifed in the frst co-creation session through the
sociogram are represented in blue, yellow, and light green (see Methods). Arrows indicate those entities that had previous connections.
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described above. Participants from the control group will
also receive the NBSP menu, which will be explained by
a facilitator, but will not participate in the group-based
intervention.

Te co-creation process that has been detailed in the
present article is based on the “Protocol for NBSP Menu
development” that was designed by the University of Cuenca
[18]. It has been applied not only in Barcelona (Spain) but
also in fve other pilot cities that are part of the RECETAS
Project: Cuenca (Ecuador), Helsinki (Finland), Prague
(Czech Republic), Marseille (France), and Melbourne
(Australia). Tis protocol is a standardised guide that allows
to reproduce and co-create new local NBSP menus,
enriching and empowering community networks and the
use of urban green spaces in other places. In Barcelona, this

protocol was adapted taking into account the local reality
that could be known in detail through the process of di-
agnosis and participatory diagnosis. Te co-creation process
included collective mapping to identify the NBSP activities
and to tailor the future intervention to the needs and ex-
pectations of participants. As a result, a NBSP menu with
a variety of diferent nature-based activities was developed
and tailored to the area after obtaining a complete un-
derstanding of the territory by all the stakeholders involved.
Tis process is now being replicated and adapted to other
areas of intervention in the city and province.

Research has shown how cultural and contextual factors
can signifcantly afect the results of a co-creation process. A
recent systematic review aimed to assess the evidence in
developing social prescribing interventions [10] identifed

Figure 3: Pictures of the participants during the collective mapping (A) and the map with co-identifed nature activities and spaces (B) in the
neighbourhood of Les Roquetes. Legend in the fgure: green� nature; yellow� social prescribing; blue� civil organisation.
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Figure 4: Printable version of the NBSP menu for Les Roquetes neighbourhood (Barcelona) (translated from the original version in
Catalan).
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factors related to values and norms, language and com-
munication, community structures and dynamics, socio-
economic status, and physical environment. For example,
three diferent studies argued that the success of co-creation
processes could vary according to which extent the diferent
partners were able to share their norms and values [26–28].
Te same studies highlighted the importance of efective
leadership to support equitable relationships and promote
collaboration. Some of these researchers also fostered the
importance of communication for the long-term sustain-
ability of the co-created social prescribing intervention and
to involve all stakeholders in each stage of both the devel-
opment and the delivery of the intervention. Moreover,
social, political, and power structures of each community
infuence the co-creation process. For example, giving in-
dividuals the sense of control and the opportunity to co-
create social prescribing with intervention providers en-
couraged their participation in the process [29]. Finally,
contextual factors such as the physical environment can
become barriers which prevent individuals from being in-
volved in the co-creation process. Two studies mentioned
lack of transportation as one of most important obstacles
[30, 31].

As has been previously stated, loneliness is a critical
public health challenge nowadays that could be addressed by
involving not only public health sector institutions but also
organisations and resources from outside of it. Specifcally in
the design of NBSP interventions, community engagement
helps ensure that the intervention is responsive to the
concerns of the community and it is conducted in a re-
spectful and culturally appropriate way, thus being wel-
comed by the target population. Moreover, citizen
participation can help to build trust between the research
community and society, both increasing willingness of so-
ciety members to participate in future projects and ensuring
that the results generated by research studies are widely
disseminated within target communities. However, public
engagement involves an upfront investment for projects and
may shift the locus of control but, together with other
barriers, may prevent researchers and public health prac-
titioners from implementing citizen science initiatives.

Barcelona is a city with a previous sensitivity and expe-
rience with SP, which is exemplifed both through specifc
programs in the diferent neighbourhoods and through
a municipal plan against loneliness. Even though neigh-
bourhoods have a rich network of local non-governmental
organisations, which makes it signifcantly easier to reach
diferent population profles, working on NBSP in Les
Roquetes promoted the creation of additional connections
between people and entities in the neighbourhood with a new
perspective on SP. Tis has been achieved through two key
aspects. First, the creation of new nodes has been necessary
due to the participation of stakeholders from diferent parts of
the city. Second, there has been collaborative efort to explore
alternative uses of existing green public spaces. Local entities,
during the co-creation sessions, have recognized innovative
ways to view the surrounding small green spaces as natural
settings for various activities, potentially revitalizing them.
Some of the activities that were proposed arose from the fact

that they had to happen in green spaces, so this made entities
think about new possibilities that difered from the activities
they were regularly ofering in closed spaces.

RECETAS managed to involve various entities and
groups in the co-creation process initially thanks to the
survey that was shared and that helped to compile a list of
relevant stakeholders. However, it was also of vital impor-
tance to attend the session from the CHR in Roquetes, who
helped the team to connect with the local environment of
actors. Tese people were invited to take part in the project
through an open invitation and include citizens and
grassroots organisations, health and SP specialists, private
entities, and administration. As it has been previously stated
in this paper, Roquetes is very active when it comes to
community life, and therefore, some entities representing
diferent neighbour collectives are involved in the CHR.
However, after the frst session in the CHR in Les Roquetes,
we likely failed to include unorganised citizens who might
have been interested or who could have been potential
benefciaries of the intervention, mainly due to the time
consumption it would have taken to include this group
properly. A possible solution to this limitation could have
been to organise less technical sessions where diverse topics
could be addressed that could help to enrich the process, e.g.,
participants could help to broaden the vision of what is
considered a nature activity, where the topics of greatest
interest could be chosen or even defne criteria of inclusivity
for the activities. However, the capacity of the team was
limited and this option was disregarded.

Temenu of activities is meant to be used not only in the
next steps of the RECETAS project but will also remain in
the neighbourhood as a community resource. Hence, one of
the limitations is its sustainability. Some of the activities that
appear in the menu were newly created, newly by entities,
because of the project, so it may become a challenge to keep
ofering them as a resource for the future. In addition, the
resulting menu will not be ofered to the community until
the RECETAS intervention is fnished, to avoid any study
bias. Terefore, there may be issues regarding the relevance
and seasonality of the activities ofered because of this
dissemination delay.

Based on our process, we would recommend future
similar processes to invest resources into the generation of
a preliminary network analysis that helps to inform the frst
steps of co-creation. To facilitate this, involving public
agencies as project partners can result in ground-breaking
outcomes. From a public health perspective, optimization of
resources and sustainability of projects is a major concern.
Te strategic view of a co-creation process implies exploring
what already exists and works in a community and connects
identifed needs with opportunities ofered by the RECETAS
Project. Searching for these synergies helps to integrate new
practices and knowledge in daily practice and gain sus-
tainability of interventions.

Structured proceedings, as the one presented in this
paper, generate an accurately described co-creation process
which ensures that proceedings are reliable, consistent, and
comparable across locations, times, and populations. Es-
pecially for health professionals used to managing
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quantitative data, these proceedings facilitate the develop-
ment of participatory initiatives by ofering a clear frame-
work for researchers to engage citizens in a way that
promotes meaningful participation.

5. Conclusion

Tis paper describes a structured and systematised protocol
to co-create a nature-based social prescribing intervention
addressed to face loneliness in urban socioeconomically
deprived areas. As a result, a nature-based social prescription
menu was co-developed with stakeholders from health,
social prescription, nature, associative, and research sectors.
Temenu consists of green open spaces and nature activities
that will be ofered to the participants of a randomised
controlled trial to test actions for social prescribing in
natural spaces. Despite some limitations such as the lack of
representativeness of non-organised community neigh-
bours, the co-creation process has promoted an open and
deliberative process to favour the creation of collaborative
links between the diferent stakeholders with the aim of
identifying which vulnerable populations could beneft from
the intervention, defning criteria and indicators for the
appropriateness of the intervention for this population, and
identifying nature-based resources to address loneliness in
the territory. Te framework described in this paper can be
used by health and community practitioners to facilitate the
development of participatory initiatives to engage citizens
and promote meaningful participation. Te co-created
menu is intended to remain in the neighbourhood as
a community resource.
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