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Natural environments, such as parks, woodlands and lakes, have 
positive impacts on health and wellbeing. Urban Green and Blue 
Spaces (UGBS), and the activities that take place in them, can 
significantly influence the health outcomes of all communities, and 
reduce health inequalities. Improving access and quality of UGBS 
needs understanding of the range of systems (e.g. planning, 
transport, environment, community) in which UGBS are located. UGBS 
offers an ideal exemplar for testing systems innovations as it reflects 
place-based and whole society processes, with potential to reduce non-
communicable disease (NCD) risk and associated social inequalities in 
health. UGBS can impact multiple behavioural and environmental 
aetiological pathways. However, the systems which desire, design, 
develop, and deliver UGBS are fragmented and siloed, with ineffective 
mechanisms for data generation, knowledge exchange and 
mobilisation. Further, UGBS need to be co-designed with and by those 
whose health could benefit most from them, so they are appropriate, 
accessible, valued and used well. 
This paper describes a major new prevention research programme 
and partnership, GroundsWell, which aims to transform UGBS-related 
systems by improving how we plan, design, evaluate and manage 
UGBS so that it benefits all communities, especially those who are in 
poorest health. We use a broad definition of health to include 
physical, mental, social wellbeing and quality of life. Our objectives are 
to transform systems so that UGBS are planned, developed, 
implemented, maintained and evaluated with our communities and 
data systems to enhance health and reduce inequalities. 
GroundsWell will use interdisciplinary, problem-solving approaches to 
accelerate and optimise community collaborations among citizens, 
users, implementers, policymakers and researchers to impact 
research, policy, practice and active citizenship. GroundsWell will be 
shaped and developed in three pioneer cities (Belfast, Edinburgh, 
Liverpool) and their regional contexts, with embedded translational 
mechanisms to ensure that outputs and impact have UK-wide and 
international application.
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endorsement by Wellcome.

Background
Several meta-analyses have demonstrated that Urban Green 
and Blue Spaces (UGBS) can have direct and indirect effects 
on non-communicable disease (NCD), summarising the 
strength of associations between greenspace exposure and  
reduced premature mortality, improved mental wellbeing and 
physical activity, and reduced inequalities in health1–4. UGBS 
also contribute to preventative health through wider co-benefits  
such as mitigating the effects of climate change, reducing  
the heat island effect and alleviating flood risk5–16. The  
provision of UGBS, and their benefits, are not equal. UGBS in  
low income areas are typically less extensive, poorer quality,  
and inaccessible, limiting their health benefits17,18. Further, 
many communities (i.e. social groups in deprived areas), 
who often have higher rates of NCD, tend not to be able or  
willing to access high quality UGBS. Such income related  
inequalities translate into inequalities in use that increased under  
COVID-19 restrictions in the UK19.

The 2019 Lancet Obesity commission placed community 
engagement with systems science at the centre of the criti-
cal agenda to address both NCD and climate change20. Systems 
science recognises that we all live and operate within a set of  
complex systems that interact and impact on any new or exist-
ing programme of work. Previous studies have successfully 
employed systems-based approaches (i.e. methods based on the 
structure and function of how systems operate and interact with 
each other) for community involvement21–24, and there is evi-
dence that these approaches impact both community capacity  
building and intervention sustainability21,24,25. Although there 
are significant challenges in undertaking high quality partici-
patory research and decision-making, there is compelling evi-
dence that doing so leads to more successful and sustainable  
change21. However, these studies are the exception rather than  
the rule and have yet to be tested in UGBS.

UGBS are often viewed as discrete physical ‘assets’ in the plan-
ning process without adequate appreciation of their health ben-
efits, or the accompanying social, environmental, economic  
and planetary health co-benefits. There is a lack of understand-
ing of how: (1) UGBS are integrated within the surrounding 
urban fabric, connecting cultural and physical assets in the envi-
ronment, and (2) how UGBS management and investment can 
support UGBS potential to enhance the social environment26.  
UGBS are often developed with a focus on infrastructure and 
maintenance rather than community usage. This has led to 
criticisms that inequitable distribution of quality UGBS widen 
health and social inequalities through: inappropriate models of  
provision; degraded and devalued spaces; tension and contested  
priorities between diverse users of the space; and issues such 
as gentrification and degradation by tourism13. While studies  
have assessed the value of UGBS, most have failed to capture  
all the health effects26, and rarely consider the value of the  

wider public health and planetary health co-benefits of UGBS, 
such as employment, climate change mitigation27. There is a need 
to consider the widest range of health and economic impacts, 
and what stakeholders value (and provide credible evidence for 
them), as this may alter prioritisation decisions28. Evaluation of  
small scale projects is mainly piecemeal and rarely focusing  
on outcomes. As a result, the evidence base for promising  
projects is often undocumented, discounted or undervalued.

There is a need for a systems transformation in how policy, 
implementation, research, data providers (health, environment, 
social, economic), and communities work together, in order 
to realise the full benefits of UGBS. We will develop the basis  
for sustained systemic change in UGBS for: i) embedding  
communities into research, policy and practice; ii) creating,  
managing, analysing and sharing data; and iii) generating  
system-based solutions that benefit the population across the  
social gradient and all stakeholders. Learning from successful  
local solutions will inform systems-level transformations and  
allow for generalisable application.

In 2019, the UK Prevention Research Partnership (UKPRP) 
launched a second call of their novel model of public health 
funding to support research into the primary prevention of 
NCDs. Their aim is to develop innovative and interdisciplinary  
approaches and deliver upstream interventions to improve  
population health and reduce health inequalities. We have been 
awarded funding for 5-year years to develop the GroundsWell  
consortium.

Aims and objectives
GroundsWell aims to co-produce a whole systems approach 
to UGBS to improve population health and reduce health  
inequalities. The main objective is to drive community innovation  
applying systems science that maximises the contribution of 
UGBS to the primary prevention of, and reduction of inequalities  
in, NCD in urban settings by addressing socio-economic  
causes29.

The overarching research question is: How can we optimise 
innovative systems-based transformations to UGBS to benefit  
communities at high risk of NCD?

Our research will be conducted across seven interrelated 
and interacting Work Packages (WPs) each addressing  
specific research questions:

  1.   How do UGBS systems impact on public health and  
other broader co-benefits? How can these systems be  
transformed to support future solutions to prevent NCD  
and reduce inequalities in health? (WP1+2);

  2.   How can we ensure that the development, implementation  
and evaluation of UGBS interventions is community and 
systems focussed to prevent NCD and reduce inequalities? 
(WP3);

  3.   How would a dynamic data repository aid the development  
and evaluation of UGBS systems-wide interventions? (WP4);
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  4.   What are the economic costs and benefits of UGBS for  
NCD prevention and inequality reduction? (WP5);

  5.   What is needed to ensure political and decision-making  
contexts and systems support and sustain UGBS policies  
for health? (WP6);

  6.   What are the most effective methods to ensure the  
impact of GroundsWell in supporting broader efforts to  
improve population health, NCD prevention and reduce  
inequalities? (WP7).

Logic model
Figure 1 details the Logic Model underpinning our Consortium.

GroundsWell work packages
WP1: Development of a system-oriented conceptual 
framework for shared understanding and 
transformations of UGBS
Aim: Co-develop a systems-oriented conceptual framework 
that integrates multiple, layered, interconnected pieces of evi-
dence, building a shared understanding of the mechanisms 
linking UGBS, NCD and inequalities that informs systems  
transformations of UGBS.

Objectives: 1) Co-develop a conceptual framework underpinning  
GroundsWell that dynamically evolves as populated by our data  
and learnings; 2) Co-develop and implement a framework for  
system-based knowledge mobilisation and synthesis.

Methods: A conceptual framework will be developed by  
combining; a) perspectives of multiple stakeholders collected 
using Soft Systems methods, Viable Systems Modelling and par-
ticipatory Group Model Building methods; and, b) a system-
atic review of mechanistic pathways30 for exposure-outcome  
relationships between UGBS factors, inequalities and NCD30,31. 
This combined approach should allow us to go beyond existing  
frameworks32 by integrating scientific and practice-informed 
evidence, systematically analysing underlying values, beliefs 
and mechanisms, and explicitly considering feedback loops. 
Group Model Building workshops will be conducted with 15–20 
stakeholders in each pioneer city (local communities, industry,  
researchers, national- and local-level government agencies)  
using the Community-Based System Dynamics approach33.  
Building on and expanding from the findings of existing  
reviews32,34–37, we will adapt the methodology developed by 
Lewis et al.30 for systematic review of exposure-outcome  
mechanisms, which differ from traditional systematic reviews by 
identifying potential mechanisms underlying observed associations 

Figure 1. GroundsWell Logic Model.
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between an exposure and an outcome and systematically  
reviewing mechanistic pathways of interest (i.e. pathways 
between UGBS factors and NCD, informed by the causal-loop 
diagram). A conceptual framework will be created combining 
the stakeholders’ perspectives and systematic reviews, adapting  
a Contribution Analysis approach38. We will challenge edges, 
chain of edges or subgraphs of the causal loop diagram ini-
tially using the evidence from the review detailed above, but 
as the project progresses, we will incorporate our own findings  
and lessons to continually update the conceptual framework, 
creating a dynamic knowledge mobilisation process within  
and beyond GroundsWell.

WP2: Informing and simulating system-based UGBS 
transformations using agent-based modelling
Aim: Co-develop and implement Agent-based Models 
(ABMs) that guide, facilitate, and contribute to: 1) hypothesis  
generation and data collation; 2) synthesise learning, and use of  
multiple layers of evidence to inform future UGBS interventions 
(such as programmes to improve UGBS quality or to increase  
the quantity of UGBS).

Objectives: 1) Co-develop and implement a stylised (i.e. 
abstract “toy model”) ABM, complementing our conceptual 
framework, to generate hypotheses and inform data collation;  
2) Co-develop and implement a virtual platform for simulat-
ing a portfolio of future UGBS interventions and their potential 
impact on a variety of city-wide NCD, inequalities, and co-benefit  
indicators.

Methods: A stylised ABM, informed by the conceptual frame-
work developed in WP 1, will be built to serve as a tool to 
assist the team to gain a deeper insight into the intricate 
dynamics in the system and their implications; generate new  
theoretical propositions and hypotheses; and inform data colla-
tion for GroundsWell39. We will build on the stylised ABM to 
develop a data-informed ABM in which a portfolio of poten-
tial future UGBS interventions (defined in consultation with 
stakeholders, including, for example, users and non-users of 
UGBS, local authorities, Government, civil society)40 and their 
impacts on NCD, inequalities and co-benefits can be experi-
mented in silico to inform policy action. In line with ecological  
models41 and the multi-level theory of population health42,  
both models will account for social norms and shared values, 
urban and landscape design and inequalities in access to and 
quality of UGBS, and individual attributes (including opin-
ions/beliefs and behavioural decisions regarding UGBS) that 
affect the decision-making. The data-informed ABM will draw 
strongly from WPs 3-6 results, secondary data analysis, and the  
health inequalities cross-cutting theme.

WP3: Community innovation, co-production and citizen 
science for UGBS interventions
Aims: To co-develop and evaluate processes for: 1) meaning-
ful partnership working, and 2) citizen science approaches 
that lead to health enhancing and evidence based UGBS  
interventions. 

Objectives: 1) Co-develop and evaluate processes to enable  
communities at most risk from NCD to have meaningful involve-
ment in decision-making processes about enhancing the health 
benefits of their local UGBS; 2) Co-develop and evaluate  
small scale (but situated within the complex system) UGBS 
projects to test these processes; 3) Use citizen-science approaches 
and tools to generate real-time ‘signals’ in the system and data 
on NCD outcomes. We focus on communities in the three  
cities that are at high risk of NCD and often excluded groups  
such as refugees, people with mental health issues.

Case study sites: 1. Existing projects in the 3 cities including 
further improvement of the Connswater Community Greenway  
(Belfast) and Dock Branch Park (Liverpool); outdoor men-
tal health programmes delivered by CHANGES (Edinburgh);  
2. New projects developed as part of the Consortium. The 
exact interventions will be co-designed with our communities 
to address their needs and aspirations, working in collabora-
tion with our stakeholders. 3. Future projects which are already 
planned or in development (e.g. greening of vacant, derelict or  
under-used land where micro-level interventions can be tested). 
GroundsWell will respond to the evidence suggesting the 
need for infrastructure improvements alongside social/educa-
tional/promotional programming4,26,43, and evaluate these dif-
ferent types of intervention that fall within the single complex  
system around UGBS.

Methods: We will develop a model for partnership working 
and specific UGBS which need improvement. We will develop 
and test models for integrating systems science and commu-
nity engaged research drawing on the research in childhood  
obesity23. We will then work with the case study hub using the 
6SQuID framework44 to: i) understand the problem (e.g. con-
tested space, safety concerns, lack of use by certain popula-
tion groups); identify the modifiable factors; create a theory of 
change and theory of action (intervention); test the intervention  
and undertake small scale evaluation; continually monitor, adjust 
and refine to achieve optimal conditions and outcomes. Evalu-
ation designs will be equity sensitive and contingent on the 
phase of interventions (e.g. new, existing or planned) but may 
include realist, pre-post controlled and natural experiments.  
Individual outcomes include: UGBS use, physical activity, 
wellbeing, place belonging, environmental mastery, personal 
growth, relations with others and purpose in life. We will make 
use of advances in technology and citizen science to collect  
real-time, standardised data on NCD risk factors. Citizen 
involvement facilitates aggregation and synthesis of stand-
ardised data from small projects in diverse populations.  
Citizen science-oriented data collection methods will include  
Our Outdoors App45, other outcome data through a participatory 
Delphi approach and interviews.

WP4: Developing a dynamic data repository for pioneer 
cities to evidence system-wide benefits of UGBS 
interventions
Aim: Generate a repository of well-curated, policy relevant, 
research-ready UGBS and linked NCD data for our pioneer 
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cities, to inform the co-design and evaluation of large-scale  
UGBS interventions.

Objectives: 1) Extract, connect and harmonise existing diverse 
UGBS and NCD data sources; 2) Evaluate the impact of meso- 
and macro- scale UGBS interventions on NCD, health inequali-
ties, wider co-benefits; 3) Co-develop a platform to share data 
on current UGBS locations, needs and benefits; 4) Collation  
and mobilisation of GroundsWell data (with WP1 and 7).

Methods: A repository accessible by stakeholders will be built 
to contain UGBS data, and extract UGBS features to demon-
strate current city-wide UGBS locations and local needs by 
health inequalities. We build on international work theoris-
ing the relationship between people, nature and health, and 
more practically, augment UGBS access measures for UK  
regions32,34–37,46,47, by bringing the ‘usual’ data together (vector,  
satellite, administrative records) to create small area UGBS  
indicators (Place-Based Longitudinal Data Resource)48,49. 
We will advance previous work to create data suitable for  
household-individual level linkages to build longitudinal cohorts 
within our data safe havens50. Linkage systems capable of  
‘tracking’ anonymised individuals most in need, will be created  
to ensure that we do not miss effects for at-risk popula-
tions within a predominantly healthy population51. Embedded  
researchers, acting as knowledge brokers, will promote to  
stakeholders the importance of spatio-temporal environmen-
tal data for linkage52. We will use neural networks to extract  
perceptions of parks from social media data53,54 and use 
street view imagery55,56 to classify UGBS quantities and 
qualities important to our stakeholders57. GroundsWell 
will harmonise these data, allowing analyses across and 
between our cities. The data team will evaluate large scale  
interventions in our cities to benefit the population(s) most  
at risk of developing NCD.

WP5: Economic evaluation innovation for capturing 
UGBS system-wide benefits
Aim: To examine the whole system “societal” economic case  
for UGBS interventions.

Objectives: 1) Co-explore the role of the social economy and 
community assets, and assess their significance, for development  
and implementation of UGBS interventions; 2) Investigate 
people’s preferences and monetary values for UGBS, par-
ticularly exploring UGBS use for those at high risk of NCD;  
3) Evaluate the social return on investment (SROI) in UGBS  
capturing system-wide benefits.

Methods: Distinct methods will be used with respect to each 
objective. For objective 1, we will explore how social enter-
prises, cooperatives and co-ownership models can capture, 
sustain and recycle the value of UGBS interventions using a  
desk review of global models of practice (n=20); an audit of 
social enterprises delivering UGBS in each pioneer city; a set 
of case studies (n=5 per city) reflecting the range of social 
enterprise responses; and an evaluation of analysis of leading 
social enterprise response in each city (n=3). For objective 2, a  

discrete choice experiment (DCE) will examine the value of 
UGBS and the relative importance of barriers and enablers 
for UGBS use for those at high risk of NCD. Piloting of the 
questionnaire and analysis of the pilot data will provide new  
priors for updating the experimental design and improve the 
efficiency of the design itself for sample size calculation58,  
aiming for 800 participants in each pioneer city. The target 
population will be members of community groups from areas 
of high deprivation that will be contacted through our stake-
holders. Heterogeneity in values will be examined using a  
range of econometric techniques including deprivation and NCD 
risk exposure. For objective 3, a SROI approach will be used 
to provide a fuller picture of system-wide UGBS health and  
co-benefits, and their distribution across various communities.  
This will build on our SROI of UGBS in Belfast and  
Edinburgh59,60 and the findings from WP1 to include the values  
that matter for stakeholders, for example, health, wellbeing  
and NCD risk factors, and public health and planetary health  
co-benefits such as tourism, biodiversity, crime, and  
employment, and extend it to include ‘green issues’ to consider  
the ‘business case’ for UGBS providing sustainable food,  
housing and energy.

WP6: Political and decision-making contexts of UGBS 
for health actions and co-benefits
Aim: Co-explore the decision-making arrangements and contexts  
of UGBS policies for health, co-benefits and reducing  
inequalities; identify pragmatic, systems-wide actions to 
improve policy and decision-making to promote equity and  
sustainability, and address power disparities.

Objectives: 1) Work with decision-makers from across the nested 
systems to understand how UGBS for health and co-benefits  
are conceptualised and implemented, and where responsibility,  
accountability and agency are considered to lie; 2) Identify  
what works in improving co-beneficial policy and decision- 
making within a complex adaptive system and in enabling  
communities to play an active, informed and meaningful role in  
decision-making.

Methods: Drawing on the conceptual framework in WP1, and 
complemented with systems mapping and network analysis61, 
we will analyse the nested (horizontal (e.g. inter-departmental)  
and vertical (e.g. national-local)) policy and decision-making 
landscape and actors (e.g. political, 3rd sector, funding bodies, 
private). Documentary content analysis (e.g. legislation/policy) 
and other qualitative methods (e.g. interviews, focus groups)  
will explore the explicit and implicit motivations and driv-
ers, conceptions of responsibility, agency and accountability  
held by key stakeholders.

Second, we will evaluate what systems-level UGBS policy and 
decision-making actions/approaches for preventative health are 
effective, for whom, under what circumstances, and how. We 
will work with decision-makers from across the systems to co-
identify and prioritise promising policy and decision-making  
approaches, architectures, or levers within contexts linked to 
each pioneer city at macro-, meso- and micro-levels. Using 
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a mixed method realist evaluation approach, we will explore 
what works to enhance UGBS decision-making for health in  
the selected cases (n determined by scales of options), focusing  
on core governance factors derived from earlier WP6 activities  
including: statutory tools and levers; institutional robustness  
and flexibility to change and adaptive capacity; agency and 
accountability; co-benefits and cross-sectoral collaboration;  
funding and financing; and role of data, evidence, valuation  
and tools.

Third, we will critically explore the meaningful involvement 
of communities in (political and institutional) decisions. We 
will use qualitative comparative analysis (QCA) to conduct  
structured analysis across approximately 15 cases to identify  
the necessary conditions or intervention characteristics for 
effective involvement of communities in decision-making. 
We will work with pioneer city stakeholders to prioritise and 
develop key actions, processes, or tools, with the potential to  
support communities to participate in UGBS decision- 
making within the system in ways that are meaningful to, and 
driven by, them and which acknowledge histories of UGBS  
neglect or exclusion amongst specific groups.

WP7: Embedding and evaluating impact
Aim: To co-develop, implement, monitor and evaluate a  
stakeholder-informed impact strategy that creates and evaluates 
impact within the 5 years of funding and beyond.

Objectives: 1) Understand where impact should and could be 
demonstrated, informed by stakeholders needs; 2) Co-develop 
a strategy with knowledge brokers and measures of performance 
to ensure capacity and expertise across stakeholders (in com-
munity, policy, practice, research) to deliver impact; 3) Embed  
measures of impact in monitoring and evaluation plans.

Methods: We will undertake a survey of research users to  
evaluate the usability, utility and functionality of our outputs. A 
survey of key researchers working in the field of NCD prevention  
and UGBS will identify effective strategies for knowledge  
exchange and impact to local, national and international  
audiences62. We will hold a 1-day workshop with participants 
of the GMB exercise in WP1, with emphasis on: i) synthesising  
and interpreting the evidence from each WP; ii) planning the 
orchestration of ongoing and planned multisectoral UGBS 
actions; and iii) agreeing best ways to sustain collaborations  
beyond the lifespan of the Consortium funding. Principles and 
stages of adaptive policy49 and structured decision-making51  
will inform the workshop. A citizen jury63 in each city (n=12–15  
per Jury) will be held with people from across the life  
course and from disadvantaged communities, to ‘sense-check’  
possible UGBS-based NCD prevention approaches and policies  
identified in the workshop. We will: i) hold a Pathway to the 
Future plenary workshop involving multisectoral stakeholders  
and communities and ii) engage with other UK towns 
and cities through the WHO Healthy Cities and UN Child 
Friendly Cities Networks, to help us interpret how our find-
ings might apply to other contexts, informed by guidance on  
transportability52 and transferability53 and our understanding of  
the complex systems affecting NCD prevention54.

Cross-cutting theme: Health inequalities
There is a critical opportunity to ensure that improvements 
to the quality and characteristics of UGBS support and pro-
mote use – addressing socio-economic inequalities as well as  
quantity/proximity of UGBS – and are also more amenable to 
intervention than making more/closer spaces in the current eco-
nomic climate. Those less likely to have access to and/or to 
use UGBS are more likely to have NCD; however, where less  
advantaged groups do access UGBS, the health benefits seem 
particularly marked. This suggests UGBS have genuine poten-
tial to contribute to reduce health inequalities. However,  
health inequalities are not routinely considered across 
UGBS research, policy and practice. Our objectives include:  
i) integrating and monitoring health inequalities considerations 
in all Consortium activities; ii) increasing competency, capability  
and awareness of health inequalities across staff, stakeholders  
and communities; iii) filling gaps in our understanding of 
how UGBS systems create or maintain inequality in access  
(iv) using the web resource For Equity (https://forequity.uk/) 
we will work with our stakeholders to collect and integrate  
variables into administrative datasets that enable equity sensi-
tive impact analyses; (v) developing case studies/ examples 
of how GroundsWell has integrated an intersectional health  
inequalities focus in its research activities, with a particular focus 
on quantitative methodologies; (vi) evaluating and reporting  
GroundsWell impact on health inequalities.

The theme will work across all WPs to: i) ensure, support and 
share consistent and comparable health inequalities thinking; 
ii) co-produce a theoretical model of non/low use of UGBS;  
iii) monitor community participation in GroundsWell;  
iv) embed a health inequalities focus in all data and analyses;  
and v) secure health inequalities considerations using the Health 
Inequalities Assessment Toolkit64.

Plans for co-production and knowledge transfer
GroundsWell uses four principles to ensure meaningful  
involvement of our stakeholders in all co-production activities:  
1) power is agreed and acknowledged as being held jointly 
by all people involved; 2) there is active involvement in  
decisions that impact upon the project and evaluation of its success;  
3) potential barriers to access and participation (including 
income, education, gender, ethnicity, age, disability, language, 
and caring responsibilities) are acknowledged and tackled; and 
4) when appropriate and desired by the community, there is  
full and active involvement in implementation of the solutions21.

Opportunities and challenges
GroundsWell will build an evidence base for the public and 
planetary health co-benefits of UGBS in our cities and presents 
a significant opportunity to raise the profile of UGBS and 
the role they have in addressing critical contemporary health,  
social, economic and environmental challenges. Through 
explicitly acknowledging the complex systems linking UGBS, 
NCD and environment/health inequalities, the programme of 
work will deliver novel understanding beyond the constraints 
of single risk-factor epidemiology or traditional intervention  
evaluations. The consortium will have the capacity to co-produce  
evidence with immediate real-world value and implications 
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for action to obtain human health benefits sustainably, 
as we foster the regeneration of the natural environments  
themselves in the process.

There are challenges when bringing together academics and 
stakeholders from diverse disciplines and perspectives. We 
anticipate communication and epistemological challenges due  
to differences in language and culture across disciplines but 
working together to create an interdisciplinary team is needed to 
bring fresh ideas. We will bridge the siloes of health and envi-
ronment that are currently seen as mutually exclusive in many 
organisations. We have a dedicated team who will help build a  
‘Team Science’ ethos62 and help create a shared language  
and identity, to minimise these issues.

A significant challenge that is often overlooked when seek-
ing ‘transformation’ but are heavily relying on co-production,  
co-design, etc. with people who are strongly embedded in cur-
rent systems. There is a challenge in supporting stakehold-
ers (including researchers) to think differently. We generally 
think about what is ‘probable’ (i.e. likely to happen) and it  
can often be a struggle to think about what might be plausi-
ble (i.e. could happen). We have embedded participatory tools, 
activities and techniques to support stakeholders to expand 
their thinking to consider what is ‘possible’ (i.e. might happen)  
to stretch our thinking.

We expect challenges in accessing routinely collected health 
data and combining these with environment data across time 
and space, at scales suitable to evidence what works and for 
whom to reduce NCD over long periods of time. The lessons  
and findings from the multiple work packages, each address-
ing particular aspects of UGBS, will provide rich material 
to form a holistic view to inform systems transformations of 
UGBS; however, skilfully handling the numerosity and vari-
ety of pieces of evidence, obtained across multiple levels, will 
be critical to build a coherently integrated systems-oriented  
framework.

We anticipate challenges in evaluating interventions and gen-
erating evidence regarding NCD prevention and reduction 
in health inequalities which are hard to measure. Extracting  

environmental influences on health can be difficult when they 
have smaller impacts than individual and biological driv-
ers that local communities may be more concerned about.  
However, small effects are often meaningful, particularly when 
they benefit a large fraction of the population, and UGBS are 
potentially easier to modify than biomedical issues. From some 
parts of the system there may be a lack of trust in the evidence, 
and we will create robust study designs to overcome antici-
pated scepticism. We envisage challenges in engaging seldom  
heard groups, whose views are particularly important for us to 
understand issues such as non-use and inequalities in access. 
We will also need to work with communities to build trust 
and support them to engage with, articulate and communi-
cate the benefits of UGBS, contribute to the evidence base,  
and generate bottom-up system changes.

Data availability
No data are available with this article. 

Acknowledgements
GroundsWell is an interdisciplinary consortium involving  
researchers, policy, implementers and communities. It is led 
by Queen’s University Belfast, University of Edinburgh and  
University of Liverpool in partnership with Cranfield  
University, University of Exeter, University of Glasgow,  
University of Lancaster and Liverpool John Moores University.  
We would like to acknowledge our stakeholders including:  
Belfast, Edinburgh and Liverpool City Councils, Public Health 
Agencies of Scotland and Northern Ireland, Greenspace Scotland,  
Scottish Forestry, Edinburgh and Lothians Health Founda-
tion, Department for Infrastructure Northern Ireland, Belfast  
Healthy Cities, Climate Northern Ireland, Health Data Research 
UK, Administrative Data Research Centre, NatureScot, Mersey 
Care NHS Foundation Trust, Liverpool City Region Combined 
Authority, Liverpool Health Partners, NHS Liverpool Clinical  
Commissioning Group, the Scottish Government, Edinburgh  
Health and Social Care Partnership, HSC Research and  
Development Office Northern Ireland, EastSide Partnership,  
Ashton Centre, Regenerus, Sustrans, Cycling UK, CHANGES,  
The Mersey Forest, Translink, Anaeko, AECOM Ltd,  
The Paul Hogarth Company and Moai Digital Ltd.

References

1.  Triguero-Mas M, Dadvand P, Cirach M, et al.: Natural outdoor environments 
and mental and physical health: relationships and mechanisms. Environ Int. 
2015; 77: 35–41.  
PubMed Abstract | Publisher Full Text 

2.  Twohig-Bennett C, Jones A: The health benefits of the great outdoors: A 
systematic review and meta-analysis of greenspace exposure and health 
outcomes. Environ Res. 2018; 166: 628–637.  
PubMed Abstract | Publisher Full Text | Free Full Text 

3.  World Health Organisation Europe: Urban green spaces and health - a review 
of evidence. 2016.  
Reference Source

4.  World Health Organisation Europe: Urban green space interventions and 
health: A review of impacts and effectiveness. Full report, 2017.  
Reference Source

5.  Bedimo-Rung AL, Mowen AJ, Cohen DA: The significance of parks to physical 
activity and public health: a conceptual model. Am J Prev Med. 2005;  
28(2 Suppl 2): 159–168.  
PubMed Abstract | Publisher Full Text 

6.  Bowler DE, Buyung-Ali L, Knight TM, et al.: Urban greening to cool towns and 
cities: A systematic review of the empirical evidence. Landsc Urban Plan. 
2010; 97(3): 147–155.  
Publisher Full Text 

Page 9 of 13

Wellcome Open Research 2022, 7:237 Last updated: 02 NOV 2022

http://www.ncbi.nlm.nih.gov/pubmed/25638643
http://dx.doi.org/10.1016/j.envint.2015.01.012
http://www.ncbi.nlm.nih.gov/pubmed/29982151
http://dx.doi.org/10.1016/j.envres.2018.06.030
http://www.ncbi.nlm.nih.gov/pmc/articles/6562165
https://www.euro.who.int/__data/assets/pdf_file/0005/321971/Urban-green-spaces-and-health-review-evidence.pdf
https://www.euro.who.int/__data/assets/pdf_file/0007/338074/full-report-for-archiving.pdf
http://www.ncbi.nlm.nih.gov/pubmed/15694524
http://dx.doi.org/10.1016/j.amepre.2004.10.024
http://dx.doi.org/10.1016/j.landurbplan.2010.05.006


7.  Bowler DE, Buyung-Ali LM, Knight TM, et al.: A systematic review of evidence 
for the added benefits to health of exposure to natural environments.  
BMC Public Health. 2010; 10(1): 456.  
PubMed Abstract | Publisher Full Text | Free Full Text 

8.  Lee ACK, Maheswaran R: The health benefits of urban green spaces: a 
review of the evidence. J Public Health (Oxf). 2011; 33(2): 212–222.  
PubMed Abstract | Publisher Full Text 

9.  Lachowycz K, Jones AP: Greenspace and obesity: a systematic review of the 
evidence. Obes Rev. 2011; 12(5): e183–e189.  
PubMed Abstract | Publisher Full Text 

10.  Bragg R, Atkins G: A review of nature-based interventions for mental health 
care. Natural England Commissioned Reports. 2016; 204: 18.  
Reference Source

11.  Husk K, Lovell R, Cooper C, et al.: Participation in environmental 
enhancement and conservation activities for health and well‐being 
in adults: a review of quantitative and qualitative evidence. Cochrane 
Database Syst Rev. 2016; 2016(5): CD010351.  
PubMed Abstract | Publisher Full Text | Free Full Text 

12.  Song C, Ikei H, Miyazaki Y: Physiological effects of nature therapy: A review 
of the research in Japan. Int J Environ Res Public Health. 2016; 13(8): 781. 
PubMed Abstract | Publisher Full Text | Free Full Text 

13.  Mitchell R, Popham F: Effect of exposure to natural environment on health 
inequalities: an observational population study. Lancet. 2008; 372(9650): 
1655–1660.  
PubMed Abstract | Publisher Full Text 

14.  Maas J, Van Dillen SME, Verheij RA, et al.: Social contacts as a possible 
mechanism behind the relation between green space and health. Health 
Place. 2009; 15(2): 586–595.  
PubMed Abstract | Publisher Full Text 

15.  Maas J, Verheij RA, de Vries S, et al.: Morbidity is related to a green living 
environment. J Epidemiol Community Health. 2009; 63(12): 967–973.  
PubMed Abstract | Publisher Full Text 

16.  Mitchell RJ, Richardson EA, Shortt NK, et al.: Neighborhood environments and 
socioeconomic inequalities in mental well-being. Am J Prev Med. 2015; 49(1): 
80–84.  
PubMed Abstract | Publisher Full Text 

17.  Hoffimann E, Barros H, Ribeiro AI: Socioeconomic Inequalities in Green 
Space Quality and Accessibility-Evidence from a Southern European City. 
Int J Environ Res Public Health. 2017; 14(8): 916.  
PubMed Abstract | Publisher Full Text | Free Full Text 

18.  Roe J, Aspinall PA, Ward Thompson CL: Understanding relationships between 
health, ethnicity, place and the role of urban green space in deprived 
urban communities. Int J Environ Res Public Health. 2016; 13(7): 681.  
PubMed Abstract | Publisher Full Text | Free Full Text 

19.  Olsen J, Mitchell R: S&SR Environment and Spaces Group Report: COVID-19 
Green and Open Space Use in Autumn 2020. 2021.  
Publisher Full Text 

20.  Swinburn BA, Kraak VI, Allender S, et al.: The global syndemic of obesity, 
undernutrition, and climate change: the Lancet Commission report. Lancet. 
2019; 393(10173): 791–846.  
PubMed Abstract | Publisher Full Text 

21.  Pennington A, Watkins M, Bagnall AM, et al.: A systematic review of evidence 
on the impacts of joint decision-making on community wellbeing. 2018. 
Reference Source

22.  Hennessy E, Economos CD, Hammond RA: Integrating complex systems 
methods to advance obesity prevention intervention research. Health Educ 
Behav. 2020; 47(2): 213–223.  
PubMed Abstract | Publisher Full Text 

23.  Appel JM, Fullerton K, Hennessy E, et al.: Design and methods of Shape Up 
Under 5: Integration of systems science and community-engaged research 
to prevent early childhood obesity. PloS One. 2019; 14(8): e0220169.  
PubMed Abstract | Publisher Full Text | Free Full Text 

24.  Korn AR, Hennessy E, Tovar A, et al.: Engaging coalitions in community-based 
childhood obesity prevention interventions: a mixed methods assessment. 
Child Obes. 2018; 14(8): 537–552.  
PubMed Abstract | Publisher Full Text | Free Full Text 

25.  Laird Y, Manner J, Baldwin L, et al.: Stakeholders’ experiences of the public 
health research process: time to change the system? Health Res Policy Syst. 
2020; 18(1): 83.  
PubMed Abstract | Publisher Full Text | Free Full Text 

26.  Hunter RF, Cleland C, Cleary A, et al.: Environmental, health, wellbeing, social 
and equity effects of urban green space interventions: A meta-narrative 
evidence synthesis. Environ Int. 2019; 130: 104923.  
PubMed Abstract | Publisher Full Text 

27.  Vadim S: Economic benefits of greenspace: A critical assessment of 
evidence of net economic benefits. 2012.  
Publisher Full Text 

28.  World Health O: The economics of social determinants of health and 
health inequalities: a resource book. World Health Organization: 2013; 3700. 
Reference Source

29.  Smith KE, Bambra C, Hill S: Background and introduction: UK experiences 
of health inequalities. Smith, K. E Hill, S Bambra, C (Eds.) Health inequalities 

critical perspectives. Oxford: Oxford University Press, 2016; 12.  
Publisher Full Text

30.  Lewis SJ, Gardner M, Higgins J, et al.: Developing the WCRF International/
University of Bristol methodology for identifying and carrying out 
systematic reviews of mechanisms of exposure–cancer associations. Cancer 
Epidemiol Biomarkers Prev. 2017; 26(11): 1667–1675.  
PubMed Abstract | Publisher Full Text | Free Full Text 

31.  Cashin AG, Lee H, Lamb SE, et al.: An overview of systematic reviews found 
suboptimal reporting and methodological limitations of mediation studies 
investigating causal mechanisms. J Clin Epidemiol. 2019; 111: 60–68.e1. 
PubMed Abstract | Publisher Full Text 

32.  Markevych I, Schoierer J, Hartig T, et al.: Exploring pathways linking 
greenspace to health: Theoretical and methodological guidance. Environ 
Res. 2017; 158: 301–317.  
PubMed Abstract | Publisher Full Text 

33.  Hovmand PS, Andersen DF, Rouwette E, et al.: Group model‐building ‘scripts’ 
as a collaborative planning tool. Syst Res Behav Sci. 2012; 29(2): 179–193.  
Publisher Full Text 

34.  Hartig T, Mitchell R, de Vries S, et al.: Nature and health. Annu Rev Public Health. 
2014; 35: 207–228.  
PubMed Abstract | Publisher Full Text 

35.  Nilsson K, Sangster M, Gallis C, et al.: Forests, Trees and Human Health. 
Springer Science+Business Media: 2011.  
Publisher Full Text 

36.  Van den Bosch M, Bird W: Oxford textbook of nature and public health: The 
role of nature in improving the health of a population. Oxford University 
Press: 2018.  
Publisher Full Text 

37.  Lachowycz K, Jones AP: Towards a better understanding of the relationship 
between greenspace and health: Development of a theoretical framework. 
Landsc Urban Plan. 2013; 118: 62–69.  
Publisher Full Text 

38.  Lemire ST, Nielsen SB, Dybdal L: Making contribution analysis work: A 
practical framework for handling influencing factors and alternative 
explanations. Evaluation. 2012; 18(3): 294–309.  
Publisher Full Text 

39.  Nowak A, Rychwalska A, Borkowski W: Why simulate? To develop a mental 
model. J Artif Soc Soc Simul. 2013; 16(3): 12.  
Publisher Full Text 

40.  Kasman M, Hammond RA, Heuberger B, et al.: Activating a Community: an 
agent‐based model of Romp & Chomp, a whole‐of‐community childhood 
obesity intervention. Obesity (Silver Spring). 2019; 27(9): 1494–1502.  
PubMed Abstract | Publisher Full Text | Free Full Text 

41.  Richard L, Gauvin L, Raine K: Ecological models revisited: their uses and 
evolution in health promotion over two decades. Annu Rev Public Health. 
2011; 32: 307–326.  
PubMed Abstract | Publisher Full Text 

42.  Zimmerman FJ: Habit, custom, and power: a multi-level theory of 
population health. Soc Sci Med. 2013; 80: 47–56.  
PubMed Abstract | Publisher Full Text 

43.  Thompson CW, Elizalde A, Cummins S, et al.: Enhancing health through 
access to nature: how effective are interventions in woodlands in 
deprived urban communities? A quasi-experimental study in Scotland, UK. 
Sustainability. 2019; 11(12): 3317.  
PubMed Abstract | Publisher Full Text | Free Full Text 

44.  Wight D, Wimbush E, Jepson R, et al.: Six steps in quality intervention 
development (6SQuID). J Epidemiol Community Health. 2016; 70(5): 520–525. 
PubMed Abstract | Publisher Full Text | Free Full Text 

45.  Lehman E, Jepson R, McAteer J, et al.: What motivates volunteers to engage 
in health-related citizen science initiatives? A case study of our outdoors. 
Int J Environ Res Public Health. 2020; 17(19): 6950.  
PubMed Abstract | Publisher Full Text | Free Full Text 

46.  Mizen A, Song J, Fry R, et al.: Longitudinal access and exposure to green-blue 
spaces and individual-level mental health and well-being: protocol for a 
longitudinal, population-wide record-linked natural experiment. BMJ Open. 
2019; 9(4): e027289.  
PubMed Abstract | Publisher Full Text | Free Full Text 

47.  Mitchell R, Astell-Burt T, Richardson EA: A comparison of green space 
indicators for epidemiological research. J Epidemiol Community Health. 2011; 
65(10): 853–858.  
PubMed Abstract | Publisher Full Text 

48.  Downing J, Rose TC, Saini P, et al.: Impact of a community-based 
cardiovascular disease service intervention in a highly deprived area. 
Heart. 2020; 106(5): 374–379.  
PubMed Abstract | Publisher Full Text | Free Full Text 

49.  Daras K, Alexiou A, Rose TC, et al.: How does vulnerability to COVID-19 vary 
between communities in England? Developing a small area vulnerability 
index (SAVI). J Epidemiol Community Health. 2021; 75(8): 729–734.  
PubMed Abstract | Publisher Full Text | Free Full Text 

50.  Caroline C, Tom D, Cathie S, et al.: A national health data research capability 
to support COVID-19 research questions. 2020.  
Reference Source

Page 10 of 13

Wellcome Open Research 2022, 7:237 Last updated: 02 NOV 2022

http://www.ncbi.nlm.nih.gov/pubmed/20684754
http://dx.doi.org/10.1186/1471-2458-10-456
http://www.ncbi.nlm.nih.gov/pmc/articles/2924288
http://www.ncbi.nlm.nih.gov/pubmed/20833671
http://dx.doi.org/10.1093/pubmed/fdq068
http://www.ncbi.nlm.nih.gov/pubmed/21348919
http://dx.doi.org/10.1111/j.1467-789X.2010.00827.x
http://publications.naturalengland.org.uk/file/6567580331409408
http://www.ncbi.nlm.nih.gov/pubmed/27207731
http://dx.doi.org/10.1002/14651858.CD010351.pub2
http://www.ncbi.nlm.nih.gov/pmc/articles/6464867
http://www.ncbi.nlm.nih.gov/pubmed/27527193
http://dx.doi.org/10.3390/ijerph13080781
http://www.ncbi.nlm.nih.gov/pmc/articles/4997467
http://www.ncbi.nlm.nih.gov/pubmed/18994663
http://dx.doi.org/10.1016/S0140-6736(08)61689-X
http://www.ncbi.nlm.nih.gov/pubmed/19022699
http://dx.doi.org/10.1016/j.healthplace.2008.09.006
http://www.ncbi.nlm.nih.gov/pubmed/19833605
http://dx.doi.org/10.1136/jech.2008.079038
http://www.ncbi.nlm.nih.gov/pubmed/25911270
http://dx.doi.org/10.1016/j.amepre.2015.01.017
http://www.ncbi.nlm.nih.gov/pubmed/28809798
http://dx.doi.org/10.3390/ijerph14080916
http://www.ncbi.nlm.nih.gov/pmc/articles/5580619
http://www.ncbi.nlm.nih.gov/pubmed/27399736
http://dx.doi.org/10.3390/ijerph13070681
http://www.ncbi.nlm.nih.gov/pmc/articles/4962222
http://dx.doi.org/10.36399/gla.pubs.234770
http://www.ncbi.nlm.nih.gov/pubmed/30700377
http://dx.doi.org/10.1016/S0140-6736(18)32822-8
https://www.researchgate.net/profile/Andy-Pennington/publication/330714236_A_systematic_review_of_evidence_on_the_impacts_of_joint_decision-making_on_community_wellbeing_Technical_report/links/5c50838d92851c22a398c4bf/A-systematic-review-of-evidence-on-the-impacts-of-joint-decision-making-on-community-wellbeing-Technical-report.pdf
http://www.ncbi.nlm.nih.gov/pubmed/32090653
http://dx.doi.org/10.1177/1090198119898649
http://www.ncbi.nlm.nih.gov/pubmed/31369570
http://dx.doi.org/10.1371/journal.pone.0220169
http://www.ncbi.nlm.nih.gov/pmc/articles/6675039
http://www.ncbi.nlm.nih.gov/pubmed/30188181
http://dx.doi.org/10.1089/chi.2018.0032
http://www.ncbi.nlm.nih.gov/pmc/articles/6249669
http://www.ncbi.nlm.nih.gov/pubmed/32682426
http://dx.doi.org/10.1186/s12961-020-00599-5
http://www.ncbi.nlm.nih.gov/pmc/articles/7368787
http://www.ncbi.nlm.nih.gov/pubmed/31228780
http://dx.doi.org/10.1016/j.envint.2019.104923
http://dx.doi.org/10.13140/RG.2.1.2177.6806
https://apps.who.int/iris/bitstream/handle/10665/84213/9789241548625_eng.pdf
http://dx.doi.org/10.1093/acprof:oso/9780198703358.003.0001
http://www.ncbi.nlm.nih.gov/pubmed/28978562
http://dx.doi.org/10.1158/1055-9965.EPI-17-0232
http://www.ncbi.nlm.nih.gov/pmc/articles/6029666
http://www.ncbi.nlm.nih.gov/pubmed/30904567
http://dx.doi.org/10.1016/j.jclinepi.2019.03.005
http://www.ncbi.nlm.nih.gov/pubmed/28672128
http://dx.doi.org/10.1016/j.envres.2017.06.028
http://dx.doi.org/10.1002/sres.2105
http://www.ncbi.nlm.nih.gov/pubmed/24387090
http://dx.doi.org/10.1146/annurev-publhealth-032013-182443
http://dx.doi.org/10.1007/978-90-481-9806-1
http://dx.doi.org/10.1093/med/9780198725916.001.0001
http://dx.doi.org/10.1016/j.landurbplan.2012.10.012
http://dx.doi.org/10.1177/1356389012450654
http://dx.doi.org/10.18564/jasss.2235
http://www.ncbi.nlm.nih.gov/pubmed/31343115
http://dx.doi.org/10.1002/oby.22553
http://www.ncbi.nlm.nih.gov/pmc/articles/6707874
http://www.ncbi.nlm.nih.gov/pubmed/21219155
http://dx.doi.org/10.1146/annurev-publhealth-031210-101141
http://www.ncbi.nlm.nih.gov/pubmed/23415591
http://dx.doi.org/10.1016/j.socscimed.2012.12.029
http://www.ncbi.nlm.nih.gov/pubmed/31844557
http://dx.doi.org/10.3390/su11123317
http://www.ncbi.nlm.nih.gov/pmc/articles/6914372
http://www.ncbi.nlm.nih.gov/pubmed/26573236
http://dx.doi.org/10.1136/jech-2015-205952
http://www.ncbi.nlm.nih.gov/pmc/articles/4853546
http://www.ncbi.nlm.nih.gov/pubmed/32977509
http://dx.doi.org/10.3390/ijerph17196950
http://www.ncbi.nlm.nih.gov/pmc/articles/7578925
http://www.ncbi.nlm.nih.gov/pubmed/31005938
http://dx.doi.org/10.1136/bmjopen-2018-027289
http://www.ncbi.nlm.nih.gov/pmc/articles/6528002
http://www.ncbi.nlm.nih.gov/pubmed/21296907
http://dx.doi.org/10.1136/jech.2010.119172
http://www.ncbi.nlm.nih.gov/pubmed/31439659
http://dx.doi.org/10.1136/heartjnl-2019-315047
http://www.ncbi.nlm.nih.gov/pmc/articles/7035686
http://www.ncbi.nlm.nih.gov/pubmed/33542030
http://dx.doi.org/10.1136/jech-2020-215227
http://www.ncbi.nlm.nih.gov/pmc/articles/7868127
https://www.hdruk.ac.uk/wp-content/uploads/2020/05/200505-Health-Data-Research-Questions-SAGE-Reporting.pdf


51.  Rodgers SE, Bailey R, Johnson R, et al.: Health impact, and economic value, 
of meeting housing quality standards: a retrospective longitudinal data 
linkage study. Public Health Res. 2018; 6(8): 1–104.  
PubMed Abstract || Publisher Full Text

52.  Feltynowski M, Kronenberg J, Bergier T, et al.: Challenges of urban green 
space management in the face of using inadequate data. Urban For Urban 
Green. 2018; 31: 56–66.  
Publisher Full Text 

53.  Zhang S, Zhou W: Recreational visits to urban parks and factors affecting 
park visits: Evidence from geotagged social media data. Landsc Urban Plan. 
2018; 180: 27–35.  
Publisher Full Text 

54.  Hamstead ZA, Fisher D, Ilieva RT, et al.: Geolocated social media as a rapid 
indicator of park visitation and equitable park access. Comput Environ Urban 
Syst. 2018; 72: 38–50.  
Publisher Full Text 

55.  Larkin A, Hystad P: Evaluating street view exposure measures of visible 
green space for health research. J Expo Sci Environ Epidemiol. 2019; 29(4): 
447–456.  
PubMed Abstract | Publisher Full Text 

56.  Helbich M, Yao Y, Liu Y, et al.: Using deep learning to examine street view 
green and blue spaces and their associations with geriatric depression in 
Beijing, China. Environ Int. 2019; 126: 107–117.  
PubMed Abstract | Publisher Full Text | Free Full Text 

57.  Lachowycz K, Jones AP, Page AS, et al.: What can global positioning systems 
tell us about the contribution of different types of urban greenspace to 

children’s physical activity? Health Place. 2012; 18(3): 586–594.  
PubMed Abstract | Publisher Full Text | Free Full Text 

58.  de Bekker-Grob EW, Donkers B, Jonker MF, et al.: Sample size requirements 
for discrete-choice experiments in healthcare: a practical guide. Patient. 
2015; 8(5): 373–384.  
PubMed Abstract | Publisher Full Text | Free Full Text 

59.  Hunter RF, Dallat MAT, Tully MA, et al.: Social return on investment analysis of 
an urban greenway. Cities & Health. 2020; 1–18.  
Publisher Full Text 

60.  City of Edinburgh Council: The value of City of Edinburgh Council’s parks. 
City of Edinburgh Council 2013.  
Reference Source

61.  Hunter RF, Wickramasinghe K, Ergüder T, et al.: National action plans to 
tackle NCDs: role of stakeholder network analysis. BMJ. 2019; 365: l1871. 
PubMed Abstract | Publisher Full Text | Free Full Text 

62.  Hall KL, Vogel AL, Huang GC, et al.: The science of team science: A review of 
the empirical evidence and research gaps on collaboration in science.  
Am Psychol. 2018; 73(4): 532–548.  
PubMed Abstract | Publisher Full Text 

63.  Green MA, Daras K, Davies A, et al.: Developing an openly accessible  
multi-dimensional small area index of ‘Access to Healthy Assets and 
Hazards’ for Great Britain, 2016. Health Place. 2018; 54: 11–19.  
PubMed Abstract | Publisher Full Text 

64.  Porroche-Escudero A, Popay J: The Health Inequalities Assessment Toolkit: 
supporting integration of equity into applied health research. J Public 
Health (Oxf). 2021; 43(3): 567–572.  
PubMed Abstract | Publisher Full Text | Free Full Text 

Page 11 of 13

Wellcome Open Research 2022, 7:237 Last updated: 02 NOV 2022

http://www.ncbi.nlm.nih.gov/pubmed/29965717
http://dx.doi.org/10.3310/phr06080
http://dx.doi.org/10.1016/j.ufug.2017.12.003
http://dx.doi.org/10.1016/j.landurbplan.2018.08.004
http://dx.doi.org/10.1016/j.compenvurbsys.2018.01.007
http://www.ncbi.nlm.nih.gov/pubmed/29352209
http://dx.doi.org/10.1038/s41370-018-0017-1
http://www.ncbi.nlm.nih.gov/pubmed/30797100
http://dx.doi.org/10.1016/j.envint.2019.02.013
http://www.ncbi.nlm.nih.gov/pmc/articles/6437315
http://www.ncbi.nlm.nih.gov/pubmed/22365385
http://dx.doi.org/10.1016/j.healthplace.2012.01.006
http://www.ncbi.nlm.nih.gov/pmc/articles/3796217
http://www.ncbi.nlm.nih.gov/pubmed/25726010
http://dx.doi.org/10.1007/s40271-015-0118-z
http://www.ncbi.nlm.nih.gov/pmc/articles/4575371
http://dx.doi.org/10.1080/23748834.2020.1766783
https://www.edinburgh.gov.uk/downloads/file/24775/the-value-of-the-council-s-parks
http://www.ncbi.nlm.nih.gov/pubmed/31110055
http://dx.doi.org/10.1136/bmj.l1871
http://www.ncbi.nlm.nih.gov/pmc/articles/6526679
http://www.ncbi.nlm.nih.gov/pubmed/29792466
http://dx.doi.org/10.1037/amp0000319
http://www.ncbi.nlm.nih.gov/pubmed/30216748
http://dx.doi.org/10.1016/j.healthplace.2018.08.019
http://www.ncbi.nlm.nih.gov/pubmed/32323722
http://dx.doi.org/10.1093/pubmed/fdaa047
http://www.ncbi.nlm.nih.gov/pmc/articles/8458018


Open Peer Review
Current Peer Review Status:  

Version 1

Reviewer Report 02 November 2022

https://doi.org/10.21956/wellcomeopenres.20149.r52465

© 2022 McEachan R. This is an open access peer review report distributed under the terms of the Creative 
Commons Attribution License, which permits unrestricted use, distribution, and reproduction in any medium, 
provided the original work is properly cited.

Rosemary R. C. McEachan   
Bradford Institute for Health Research, Bradford, UK 

Thank you for the opportunity to review the plans for the ambitious GroundsWell consortium. The 
GroundsWell project, with its focus on whole systems approaches, aims to explore who we can 
maximise the potential benefits of green and blue space for population health.  
 
Key strengths of the consortium include the multi-disciplinary approach to methods, integrating 
citizen science, modelling, quantitative and qualitative approaches, and the focus on co-
production and co-design which will result in impactful activities.  
 
I have a few minor suggestions to which I think will aid flow and understanding of the manuscript:

It would be useful to have a setting section early in the methods. Throughout the 
manuscript you talk about 'three pioneer' cities, and I think it would help the reader to 
understand a bit more about where these cities are and their characteristics. 
 

○

Co-production and co-design is mentioned throughout. I think it would be useful to outline 
your approach to co-production and co-design earlier in the manuscript, before you outline 
the work-packages. It would be good to understand who the stakeholders are and what 
methods you plan to use to engage with each of them. For example how you might engage 
with communities might be very different from policy makers. A bit more about how you 
plan to manage the co-production and co-design for the different work-packages, and how 
you will ensure community voices are heard would be useful. 
 

○

Page 7 - WP5, methods, typo midway down this paragraph - 'priors' should be 'priorities?' 
 

○

Please could you check the first sentence of the second paragraph on page 9 (e.g. A 
significant challenge....) - is there a word missing?

○
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