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quality: a scoping review

Fiona Ward'", Hayley J. Lowther-Payne?’, Emma C. Halliday'"", Keith Dooley?, Neil Joseph?, Ruth Livesey”,
Paul Moran?, Simon Kirby® and Jane Cloke*

Abstract

Background: Exposure to air pollution has a detrimental effect on health and disproportionately affects people liv-
ing in socio-economically disadvantaged areas. Engaging with communities to identify concerns and solutions could
support organisations responsible for air quality control, improve environmental decision-making, and widen under-
standing of air quality issues associated with health. This scoping review aimed to provide an overview of approaches
used to engage communities in addressing air quality and identify the outcomes that have been achieved.

Methods: Searches for studies that described community engagement in air quality activities were conducted
across five databases (Academic Search Complete, CABI, GreenFILE, MEDLINE, Web of Science). Data on study charac-
teristics, community engagement approach, and relevant outcomes were extracted. The review process was informed
by a multi-stakeholder group with an interest in and experience of community engagement in air quality. Thirty-nine
papers from thirty studies were included in the final synthesis.

Conclusion: A range of approaches have been used to engage communities in addressing air quality, most notably
air quality monitoring. Positive outcomes included increased awareness, capacity building, and changes to organisa-
tional policy and practice. Longer-term projects and further exploration of the impact of community engagement on

improving air quality and health are needed as reporting on these outcomes was limited.

Keywords: Community engagement, Participation, Air quality, Air pollution, Health inequalities

Background

Exposure to air pollution has a detrimental effect on
health. Outdoor air pollution is estimated to cause 4.2
million premature deaths per year as a result of stroke,
heart disease, respiratory disease, and lung cancer [1].
Exposure to air pollution has also been found to be asso-
ciated with dementia [2], low birthweight [3], and type 2
diabetes [4]. Evidence suggests people living in disadvan-
taged areas are disproportionately affected, facing a so-
called “triple jeopardy” where their proximity to sources
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of air pollution, disproportionate disease burdens, and
psychosocial stressors are likely to have a greater negative
impact on quality of life [5].

In recent years, there has been increasing attention
paid to the participation of communities in identify-
ing and responding to public health issues, such as air
pollution. The Marmot Review of health inequalities
described this process as “creating the conditions for
individuals to take control of their own lives” [6]. In
the USA, the Office of Environmental Justice recom-
mends involvement of those most effected by poor air
quality so that decisions “best serve” the interests of the
most vulnerable communities [7]. In the UK, the pro-
motion of community engagement is similarly evident
with the Department for Environment and Rural Affairs
(Defra) expounding the value of local knowledge and
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interaction with communities to establish the issues in
a particular locality and implement solutions appro-
priate to local circumstances [8]. At a global level, the
World Health Organisation (WHO) Helsinki State-
ment called for governments to include communities in
the development, implementation, and monitoring of
health considerations in all policies [9].

Community engagement, however, is complex and a
term which covers a wide range of approaches to involve-
ment in decision-making and in the planning, design,
delivery and governance of initiatives [10, 11]. Engage-
ment approaches vary in the level of community par-
ticipation, empowerment and control, and consequently
have differential impacts on a range of outcomes. Infor-
mation sharing and consultation exercises, for example,
have little impact on health whereas communities who
are able to exercise a greater degree of control in an ini-
tiative are likely to experience a greater impact [12]. It is
also recognised that successful community engagement
requires barriers and challenges to be recognised and
addressed [13], including factors affecting the ability of
organisations to develop and sustain more participatory
relationships with communities [14].

Research has shown that community engagement can
have positive outcomes for organisations, communities
and individuals. Engaged communities working in col-
laboration with professional or policy stakeholders can
increase the system’s understanding of the local context,
leading to more culturally appropriate resources and
solutions considered to be more responsive to commu-
nity needs [15]. Pathways through which community
engagement may improve health and wellbeing have
been identified whereby engagement can have a positive
impact on health behaviours and their consequences,
either directly through participating in an intervention or
via the resulting increase in self-efficacy and/or perceived
social support [11]. At a community level, engagement
may also engender a greater sense of neighbourhood
belonging and improve mental health outcomes [16].

The concept of place is at the heart of community
engagement and air quality. Social ties, shared identity
or interests in a geographical location or setting are
central to definitions of community [17], and “place-
making” has been described as a way of strengthening
connections between people and place [18]. How-
ever, the presence of air pollution caused, for example
by heavy industry, may also intersect with the ways in
which residents identify with their place of residence,
as well as perpetuating stigma [19]. The links between
health and place have also been widely examined [20],
with local social, economic, and political influences
identified as important factors in lay perceptions of
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exposure to air pollution, perceptions of its health
impact, and the priority afforded to the issue [21].
Despite the encouragement to engage communities in
public health issues and the recognition of the potential
for positive outcomes, there has been limited explora-
tion of the range of approaches adopted to engage com-
munities in addressing air quality. This scoping review
was conducted to explore the existing literature for
possible avenues that communities, researchers and
statutory organisations could pursue and identify any
directions for further research in this area. Specifically,
the review aimed to address the following questions;

(1) What approaches have been used to engage com-
munities in air quality?

(2) What are the identified facilitators and challenges
to engaging communities in air quality?

(3) What outcomes have been achieved by engaging
communities in air quality?

Methods

A scoping review, as opposed to a systematic review,
aims to capture a broader range of existing literature
on a topic, without being limited by study design or
quality [22]. This scoping review was designed to col-
late existing examples of community engagement
to addressing air quality and their related outcomes
to inform communities, researchers, and statutory
organisations wishing to address air quality issues,
and to identify gaps for future research. Due to the
heterogeneity of studies in this area, a scoping review
enabled the synthesis of evidence from relevant stud-
ies in a structured and reproducible way. This review
was conducted based on existing guidance for under-
taking scoping reviews [22, 23], and reported based on
the Preferred Reporting Items for Systematic Reviews
and Meta-Analyses extension for Scoping Reviews
(PRISMA-ScR) checklist [24].

Search strategy

Preliminary searches were conducted in Web of Science
to become familiar with the existing literature on this
topic, and to generate and refine the eligibility criteria.
A final search strategy was developed and piloted with
the assistance of an information specialist. Studies were
identified through searching five electronic databases
(Academic Search Complete, CABI, GreenFILE, MED-
LINE, Web of Science) from their inception to 7 June
2020 using a combination of Medical Subject Headings
and keywords. Search terms used across all searches are
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Table 1 Search terms
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Key concepts Search terms — combination used across all databases searched

Community citizen* OR communit* OR neighborhood* OR neighbourhood* OR
public* OR resident* OR school* OR stakeholder* OR student* OR
taxpayer®

Engagement action* OR activis* OR consult* OR coproduc* OR co-produc* OR
empower* OR engage* OR involve* OR negotiat* OR participat* OR
plan* OR research* OR science*

Focus air pollution OR air quality OR air monitoring

presented in Table 1. Grey literature was not searched for
as this was not feasible with the resources available.

Eligibility criteria

Eligibility criteria was developed based on the review
questions and refined following preliminary searches
of the literature. Studies were eligible if they were writ-
ten in English, undertaken in developed economies and
described the active participation of groups and/or indi-
viduals of all ages in activities related to air quality in the
living environment. Active participation was defined as
involving one or more of the following elements associ-
ated with research, decision-making and/or actions to
address air quality: identifying a problem, priority set-
ting, designing an activity, conducting/delivering, and/
or dissemination/sharing learning. The rationale for this
definition was to collate examples that go beyond pro-
viding information or consultation exercises. The living
environment was taken to mean “any aspect of an indi-
vidual, group or population’s everyday physical and social
environment, excluding the work environment ... [includ-
ing] both the socio-economic and psychosocial conditions
in which people live” [25]. The eligibility criteria are out-
lined in Table 2.

Table 2 Eligibility criteria

Study selection

To increase consistency, two reviewers independently
screened approximately 10% of the titles and abstracts of
all retrieved citations against the eligibility criteria using
Rayyan, a free web-based tool to support collaborative
screening [26], and subsequently discussed conflicts in
decisions for inclusion or exclusion. As very few conflicts
were identified at this stage, the remainder of the titles
and abstracts were screened by one reviewer. Full texts
of potentially relevant citations were then obtained and
independently assessed by two reviewers. Uncertainty or
disagreements at any stage were resolved through dis-
cussion, and if consensus could not be reached, a third
reviewer was consulted and where necessary the wider
review group. Reasons for exclusion at the full text
screening stage were documented.

Data charting and synthesis

Data were charted from each of the included papers by
one reviewer using a pre-piloted form in MS Excel, all of
which was then checked by a second reviewer for com-
pleteness and accuracy. The following key data items
were taken from each paper: authors, year of publica-
tion, country, aim, study design, type and source of air
pollution studied, characteristics of the community/

Eligibility criteria

Include
Country
Focus/setting
Population of interest
Studies of interest
Language Written in or translated into English
Intervention/mechanism
Exclude
Focus/setting
Studies of interest

Intervention/mechanism

Developed economies as defined by the United Nations (2020)

Indoor and/or outdoor air quality in the living environment

Participation of groups and individuals of all ages (including school children)
No restriction on nature of study design

Active participation of groups and/or individuals to influence air pollution/quality within the living environment
Wider environmental focus (e.g. health impact assessments, climate change, smoking, nuisance)

Letters, opinion pieces, review articles, conference abstracts, study protocols and full text not available
No evidence of active participation (e.g. studies reporting public perceptions, awareness raising, citizen science

with no engagement other than data collection)
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study population, approach to engagement, facilitators
and challenges to engagement, and reported outcomes
associated with engagement. The extent to which health
inequalities were considered was also noted during data
charting, for example by referencing poor air quality
and/or higher rates of respiratory illness in low income
communities, environmental justice. As in the practice
of scoping reviews, quality assessment was not con-
ducted as studies were not going to be excluded on this
basis [23].

To answer the review questions, an inductive approach
was used to categorise the approaches used by the stud-
ies to engage communities in addressing air quality [27].
As the review aimed to synthesise a potentially broad and
diverse area of research, and establish clear links between
approaches utilised by the studies, an inductive approach
was deemed more appropriate. Starting with the detailed
description of the community engagement methods
used provided by the authors, studies were grouped into
higher-level categories to describe the approach adopted.
The categorisation of studies as “citizen science” was
informed by Den Broeder, Devilee [28], whilst other stud-
ies were defined by key words used in their approach to
community engagement such as assessment/screening,
internship/education, and policy. Detailed summaries
of other study characteristics were collated; outcomes
were categorised by those observed for individuals, the
community, organisations, and those related to air qual-
ity and/or health, and the facilitators and challenges to
engagement frequently identified by study participants
or authors were also summarised. To standardise the
categorisation of community engagement approaches
and key themes derived from the data items, all included
studies were reviewed through discussion until consen-
sus was reached by both reviewers. Decisions were also
discussed with the wider review group where necessary.

Stakeholder involvement

A working group made up of members of the public,
environmental health professionals, a local social enter-
prise, and researchers, all with an interest in or experi-
ence of engaging communities in air quality, was formed
to support the undertaking of this review. This working
group, located within the National Institute for Health
and Care Research Applied Research Collaboration
North West Coast (NIHR ARC NWC), met on a monthly
basis and kept in contact via email to refine the focus of
the review, make decisions about the inclusion of studies
and types of data to collect, and to interpret key findings.
Members were involved in checking the data chart-
ing, interpreting the findings, and reviewing this article.
An amended version of the GRIPP2 reporting checklist
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— short-form [29], outlining both public involvement and
other stakeholder involvement practices is presented in
the supplemental material (Additional file 1).

Results

After the removal of duplicates, the search strategy
identified a total of 3,146 citations. Based on screen-
ing titles and abstracts, 3,042 citations were excluded.
A total of 95 full texts were assessed for eligibility, of
which 39 papers were included in the review (Fig. 1).

Study characteristics

Thirty studies were described across 39 papers
(Table 3). Papers were published between 1984 and
2020. Studies were conducted in the USA (n=23),
Europe (n=6), and Canada (» = 1), most often in urban
areas. Most studies focused on engaging communities
in activities related to outdoor air pollution (e.g. traffic-
related remissions, industrial activity). Study aims were
varied, most commonly reported were; to raise individ-
ual and/or community awareness of air quality issues,
to enable individuals and/or communities to drive
action on improving local air quality, and to generate
local knowledge of air quality to support environmental
decision-making. Studies were often conducted within
a community-based participatory research framework
[30-41] or action research framework [42-44]; oth-
ers reported case studies of engagement initiatives
[45-48]. Most studies provided little detail about the
groups involved in the activities, generally referring to
the study population as “local population’, “youth’, and
“community representatives”. For studies which pro-
vided more information, study populations ranged from
10 to 3,000 members of the community. Evaluations
using qualitative methods such as surveys or inter-
views with relatively small samples were conducted by
most studies, usually to generate an understanding of
the experience of involvement (e.g. satisfaction) or the
impact of engagement (e.g. self-efficacy).

In the assessment of the extent to which health ine-
qualities were considered, studies referred directly to
the engagement activities being conducted with a dis-
advantaged and/or disproportionately affected group
(e.g. low income, ethnic minority). Those undertaken
in the USA frequently referred to these as environmen-
tal justice communities [38, 40, 45]. Disproportionate
exposure to pollution [36, 39, 40, 50, 65], existing vul-
nerabilities such as age [43, 62], and the marginalisation
of certain groups [30, 36, 41, 49] were repeated themes
in those placed within the context of health inequali-
ties. Ten studies contained very little reference to health
inequalities, with an implicit or explicit suggestion that
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Records identified through
database searching
(n=4,400)

Duplicate records removed
(n=1,254)

Records screened by
title and abstract
(n=3,146)

Records excluded by title and
abstract screening
(n=3,042)

\ 4

Full-text articles excluded

Additional records identified
through other sources
(n=1)

\ 4

Full-text articles assessed
for eligibility*
(n=196)

(n=57)

Little to no engagement (n=29)

Not an evaluation (n=14)
Wrong publication type (n=6)
Wider environ. focus (n=6)
Lack of focus/detail of

I

Studies included in the review
(n=30 (39 papers))

engagement (n=2)

*Full-text not available (n=9)

Fig. 1 Flow diagram of the study selection process

air pollution was a universal issue within a geographical
area [33, 46, 48, 51, 52, 54, 55, 64, 67, 68].

Approaches to community engagement

Citizen science

The most frequent approach adopted was the partici-
pation of citizens in air quality monitoring activities;
16 studies featured individuals from local communi-
ties involved in the measurement of air quality using
scientific equipment or tools. “Citizen science’, a term
used to describe where citizens contribute to scien-
tific research [28], best encapsulates this type of study.
Local residents worked alongside researchers and other
stakeholders to identify concerns, influence the focus of
the work, define neighbourhood boundaries and select
monitoring sites [32, 34—36, 38, 44, 51, 52, 54, 59, 62].
Communities engaged in monitoring received training
and were given low-cost sensors or sampling packages
to measure local air quality [31, 32, 34-36, 4244, 49,
51, 53-55, 62]. In some studies, photographs, diaries
and stories were also created by residents to supplement
the monitoring data [42, 43, 49, 51, 55]. The timescale
and extent of the monitoring varied across the studies
identified, from mobile sampling over a few days [36], to
maintaining monitoring sites for a number of years [41].
Residents also led workshops and community meetings,

interpreted data findings, and disseminated informa-
tion to the wider community and other stakeholders
[31, 32, 53]. Fewer studies involved citizens using other
scientific methods, including generating “a lay model of
local air quality” [48, 50, 56-58], creating photo-maps
to reflect lived experience of residing in polluted areas
[45], and using a smell-reporting system to predict pol-
lution events [68].

Environmental and health assessments

For five studies, communities were involved in undertak-
ing environmental or health assessments in collabora-
tion with researchers and statutory organisations. Two
environmental assessment studies used participatory
methods to identify and prioritise the community’s envi-
ronmental concerns [30, 40], both recognising this as a
knowledge gap and using concerns to develop plans to
address these concerns. Studies assessing the health
effects of air pollution exposure included respiratory
screening of children living near a railyard [39], symp-
tom diaries and lung function assessments for children
with asthma [63], and community exposure surveys [64].
For these studies, community members were engaged in
multi-stakeholder oversight groups, and contributed to
planning, publicity, engaging with the wider community,
and dissemination.
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Education and training

Three studies primarily used education or training pro-
grammes to engage the community in air quality activi-
ties. Wong, Wu [65] trained high school students to use
an interactive pollution map, and supported the young
people to teach older adults with English as a second
language how to use the map through workshops. To
expand a community monitoring network, an intern-
ship programme for young people was established by a
community-based organisation [60]. An educational
programme formed a large part of a community driven
campaign to reduce vehicle idling near schools and thus
children’s exposure to traffic-related air pollution [33];
videos, assemblies, presentations, signs and factsheets
were developed by students and researchers and deliv-
ered to parents, students, school staff and bus drivers.

Policy development and review

Community engagement in developing and reviewing
policies with statutory organisations was a substantial
element of four studies [46, 47, 66, 67]. Two reported the
inclusion of community representatives on an advisory
group to review air quality management policy decisions
[46, 67]. Stave [67] conducted a model-building exercise
with residents to identify transportation problems and
consider policy scenarios to solve these problems. Wil-
liams and James [47] described a package of activities to
enhance engagement including a public-friendly air qual-
ity reporting system, door-to-door canvassing in disad-
vantaged neighbourhoods, environmental health forums,
and citizen-collected evidence of air pollution. The Clair-
City project engaged residents and local government in
European cities using workshops and an online game to
generate citizen-led policy scenarios to improve their cit-
ies [66].

The range of outcomes, facilitators and challenges asso-
ciated with the community engagement approaches used
in the included studies are summarised in Table 4. Below,
these aspects are described in more detail.

Facilitators to community engagement

Working with existing community-based organisations
that had established links with the local neighbour-
hood was reported to facilitate community engagement.
These organisations were trusted and as such enabled
relationship-building between residents, researchers
and statutory organisations [37, 39, 40]. Multi-stake-
holder steering committees often provided a forum for
residents, researchers and organisations with a range of
expertise to design and develop activities to address air
quality [30, 31, 43]. Trusting and equitable relationships
between researchers and residents were seen as a facilita-
tor [35, 36, 39]. Expertise and experience of community
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members was valued, for example recruiting members of
the community with technical skills [35], or local experts
to ensure that activities were tailored to residents [53].

Having a range of options for engagement was viewed
as important: rather than having a “ome size fits all”
approach, considering each community individually
and working in a “culturally appropriate” way sup-
ported engagement [30, 37, 47]. Effective strategies
included using accessible methods [30], and adapt-
ing communication to reach different groups [40, 54].
Some studies suggested the integration of community
outreach and education from the outset provided a
solid foundation for informed community engagement
[35, 41, 52]. Diversity in both the community members
and the research team was viewed as a critical to suc-
cess across some studies, particularly in ensuring it was
representative of the local population [35, 43, 53, 65].
Lastly, financial recognition for the individuals involved
and ensuring that community-based organisations
received an appropriate share of the funding was also
noted as a facilitator [39, 41].

Challenges to community engagement

Using technical language and communicating scien-
tific material was the most frequently cited challenge
to engaging communities in air quality. Symanski, An
Han [40] reported that the use of scientific jargon could
decrease community engagement. A focus on the techni-
cal aspects limited the role of residents and diminished
their sense of ownership [44, 46]. An underlying tension
between information being inadequately described or
being inaccessible was identified in one study [50]. Com-
municating scientific information in communities where
English was a second language was also acknowledged as
a particular challenge [47, 52].

A lack of capacity of community members to be
involved in the activities was viewed as a challenge to
community engagement; for example limited time avail-
able as a result of work or family commitments [32, 40,
43, 67], lack of confidence to be involved in certain ele-
ments such as formal presentations [44], and limited
access to the internet or equipment [34, 66]. Participa-
tory methods were viewed as more time-consuming and
resource-intensive, which could cause capacity issues
from an organisational perspective [32, 44]. Additional
challenges associated with limited time for researchers or
organisations to complete community engagement activi-
ties, a lack of access to sufficient resources such as fund-
ing and IT experience, and inadequate equipment for
residents to sample local air quality, were mentioned by
some [34, 36, 43, 54, 65]. Scepticism or a lack of trust lim-
ited engagement in some studies; for example, identifying
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Table 4 Community engagement approaches and associated outcomes, facilitators and challenges
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Approach

Outcomes (number of studies)

Facilitators (number of studies)

Challenges (number of studies)

Citizen science
[31,32,34-36, 38, 41-44, 49, 51-59,
62, 68]

Environmental and health assess-
ment
[30, 37, 39,40, 63, 64]

Individuals and communities
+Knowledge and awareness of
AQ and technical information (e.g.
monitoring data) (18)

« Capacity building (10)

- Empowerment (8)

- Confidence and motivation to
act (7)

- Development of partnerships (6)
- Sense of ownership (4)

- Self-efficacy (2)

« Sense of community (2)

- Disappointment or frustration at
organisational responses to the
project (1)

Organisations

« New ways of working to address
AQ (14)

- Local knowledge and experience
of AQ(12)

« New or revised standards and poli-
cies to address AQ (10)

- Funding secured for AQ improve-
ments (2)

« New ways to work with communi-
ties (4)

Air quality (AQ) and health

« Removal or modification of air pol-
lution source (3)

« Changes to vehicle idling times (1)
« Health protective behaviours (1)

Individuals and communities

« Capacity building [5]

- Knowledge and awareness of
AQ and technical information (e.g.
monitoring data) (4)

- Sense of community (1)

« Development of partnerships (1)
- Sense of ownership (1)

« Empowerment (1)

- Disappointment or frustration at
organisational responses to the
project (1)

Organisations

- Local knowledge and experience
of AQ (4)

- New ways of working with com-
munities (3)

« Funding secured for AQ improve-
ments (1)

« New ways of working to address
AQ (1)

Airquality (AQ) and health

- Access to health services (2)

- Identification of undiagnosed
asthma (1)

« Preliminary data indicated
improvements in environmental
and health outcomes (1)

- Existing partnerships or forums
with community-based organisa-
tions (6)

- Diversity in the community mem-
bers and research team involved (5)
- Existing expertise and experience
of communities (5)

- Building trusting relationships
between those involved (4)

- Using a variety of communication
mechanisms (4)

- Technical support and guidance
available (2)

- Financial recognition for those
involved (2)

- Clear plans from the outset (2)

- Engaged individuals prior to start
of the project (1)

- Using a variety of communication
mechanisms (4)

- Existing partnerships or forums
with community-based organisa-
tions (2)

- Adapting approach to suit the
community (2)

- Financial recognition for those
involved (2)

- Clear plans from the outset (2)

- Existing expertise and experience
of communities (1)

- Building trusting relationships
between those involved (1)

- Use of technical language and
communicating scientific material
(6)

« Capacity of communities (4)

- Insufficient resources (4)

+ AQ sampling issues (4)

- Scepticism/lack of trust from com-
munities (1)

« Language barriers (1)

- Competing priorities (1)

+ Use of technical language and
communicating scientific material
@

- Scepticism or lack of trust from
communities (1)

- Competing priorities (1)

« Personnel changes during the
project (1)
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Approach

Outcomes (number of studies)

Facilitators (number of studies)

Challenges (number of studies)

Education and training
[33, 60, 65]

Policy review and development
[46, 47,66, 67]

Individuals and communities

+ Knowledge and awareness of
AQ and technical information (e.g.
monitoring data) (2)

« Capacity building (2)

- Confidence and motivation to
act (1)

- Self-efficacy (1)

Organisations

« New ways of working to address
AQ (1)

- New or revised standards/polices
to address AQ (1)

Air quality (AQ) and health

« Changes to vehicle idling times (1)

« Health protective behaviours (1)

Individuals and communities
«Knowledge and awareness of
AQ and technical information (e.g.
monitoring data) (2)

« Capacity building (2)

« Development of partnerships (1)
« Empowerment (1)

« Disappointment or frustration at
organisational responses to the

- Engaged individuals prior to start
of the project (1)

- Existing partnerships or forums
with community-based organisa-
tions (1)

- Building trusting relationships
between those involved (1)

- Existing expertise and experience
of communities (1)

- Engagement seen as a priority for
organisations involved (1)

« Use of technical language and
communicating scientific material
m

« Language barriers (1)

- Insufficient resources (1)

- Use of computers for inter-genera-
tional learning (1)

« Use of technical language and
communicating scientific material
(M

- Competing priorities (1)

- Scepticism or lack of trust from
communities (1)

+ Language barriers (1)

« Use of online methods with disad-
vantaged communities (1)

project (1)

Organisations

« Local knowledge and experience
of AQ (3)

« New ways of working with com-
munities (2)

« New ways of working to address
AQ (1)

- Adapting approach to suit the
community (1)

- Diversity in the community mem-
bers and research team involved (1)
- Using a variety of communication
mechanisms (1)

environmental issues being interpreted as criticism of
living standards [47], a lack of confidence about the
usefulness of air quality models [50], and an inability to
overcome existing difficult relationships with statutory
organisations [64].

Outcomes of community engagement

Individuals and communities

Increased knowledge and understanding of air pollu-
tion, its causes and the associated health outcomes was
identified across most studies: this was often highlighted
as a prerequisite for engagement and studies frequently
described an initial stage of outreach activities to share
information with residents. Some studies highlighted an
increased understanding of technical information and
monitoring data [35, 49, 53, 67], whilst others reported
engagement increased awareness of the cumulative
impacts of air pollution, the burden of ill health asso-
ciated with social vulnerability, and the injustice of
exposure [38, 42, 53]. In addition, studies suggested a
consequence of this increased awareness would likely be

personal behaviour change to reduce exposure [54, 59,
67], however this effect was not formally measured.
Many studies outlined how residents had developed
skills and competencies in, for example, conducting
research [30, 62], using monitoring equipment [34, 59],
action planning [59], leadership [35, 40], public speaking
and dissemination [30, 53, 60], and advocacy [31, 36, 62].
Participation in air quality activities was found to have
enhanced individual and collective confidence and moti-
vation to act [31, 42-44, 49, 52, 64, 68], built a sense of
community [37, 52], and increased self-efficacy [38, 52,
65, 66]. Community engagement in some cases enabled
the development of new connections [41, 59, 63, 65], and
partnerships between the community and organisations
[37, 47, 53]. Community participation in air quality activ-
ities was found to elicit a sense of ownership, particularly
in studies whereby residents has contributed to deci-
sion-making or collected their own data [30, 35, 38, 68].
Individual or community empowerment was frequently
described in the studies, a potential product of these
linked competencies [35, 40, 42, 43, 52, 55]. Some studies
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described the achievement of these linked outcomes as
increased environmental health literacy [40, 49, 60].

For a small number of studies, communities reported
experiencing disappointment or frustration at statutory
organisations’ responses [37, 50, 68]. In two cases, the
processes and/or inclination did not exist for lay knowl-
edge and citizen-collected data to be integrated into the
work of statutory organisations [46, 51]. One study iden-
tified tensions with local media suggesting that the public
were being misled about the extent of the links between
air pollution and health [35], whilst another reported that
the use of personal air monitors had the potential to pri-
oritise individual behavioural responses, transferring the
responsibility for action from the producers of emissions
to vulnerable populations [49].

Organisations

Engaging the community often led to changes for statu-
tory organisations. Additional funding or the mainte-
nance of funding to address air pollution was secured as a
result of the engagement activities in two studies [41, 43].
New or revised policies emerged from some studies, such
as the development of an air protection policy [41], for-
mation of greener zones [38], and policy changes on vehi-
cle idling and industrial site regulation [33, 36, 68]. Hayes,
King [66] focused on a citizen-led review of existing poli-
cies and showcased new methods for policy co-creation
with citizens. A wide range of changes to practice were
described including implementing cleaner fuel for pub-
lic transport [36], a 24-h call system to respond to com-
munity concerns [40], new monitoring sites [41, 51], and
changes to school environments [39]. In some studies,
residents or community-based organisations continued
to contribute to decision-making on air quality through
ongoing engagement activities, including advisory and
policy-making boards [37], environmental health forums
[47], volunteering schemes [40], and embedding par-
ticipatory modelling into usual practice [57]. Having
engaged with local residents, additional information was
now available to statutory organisations. An improved
understanding of pollution sources was reported [59, 61,
62], in addition to increased awareness of local commu-
nity concerns and the challenges they face [30, 39, 52, 64].

Air quality and health

Very few studies evaluated the impact of their community
engagement activities on local air quality and/or health.
Two studies measured environmental outcomes: prelimi-
nary data indicated improvements in one study [63], and
another saw a reduction in bus and car idling times, their
simulation suggesting improved air quality [33]. Studies
frequently concluded that if specified changes in policy
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and practice were successfully implemented, air quality
in and around specific buildings such as schools, or in
neighbourhoods close to sources of industrial pollution
would improve [35, 36, 39, 42, 44, 52, 66]. As with the
environmental impacts, there was an assumption, rather
than measurement, of health improvement through the
adoption of new practices and policies (such as the use of
an air pollution alert system) which meant that residents
were now equipped with information to protect their
own health [41, 65].

Discussion

This scoping review aimed to explore approaches used
to engage communities in efforts to address air qual-
ity. Disproportionate exposure to air pollution was fre-
quently considered, particularly in studies conducted
in the USA, which were often located within “environ-
mental justice” communities. The approaches used by
studies were varied, but have been usefully categorised
into citizen science, environmental and health assess-
ment, education and training, and policy development
and review. The community engagement initiatives
reported a number of positive outcomes for individu-
als and communities, including increased awareness,
enhanced self-efficacy, community connectivity, and for
the organisations involved, including access to local intel-
ligence, and development of new policies and practices.
However, limited evidence existed on the extent to which
engagement led to changes in health or environmental
outcomes for individuals and local populations, as these
outcomes were largely not measured in studies.

Contributions to existing research

Although air quality monitoring initiatives were most
prominent in this review, a range of other approaches to
engage communities in air quality were also evident and
reported positive outcomes. Including studies which uti-
lised environmental and health assessments, education
and training, and policy development and review, the
findings add to the review of community participation
in air quality monitoring studies conducted in the USA
[69], by offering illustrative examples for communities,
researchers and organisations wanting to collaborate in
this area, and also suggesting alternatives where moni-
toring may not be appropriate. Case study examples of
community action influencing policy changes reported in
this review [33, 35, 36, 44], reflect other studies that have
demonstrated the potential for participatory approaches
to result in policy change in addressing environmen-
tal concerns [70, 71]. A case study of industrialised hog
production cited by Whitehead, Pennington [25], for
example, highlights how a community health and envi-
ronmental partnership involving the local community
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and researchers led to heightened attention of the health
hazards associated with hog production particularly
among African American communities and was used
to challenge the health damaging effects of industrial
production. Israel, Schulz [72] and Wine, Ambrose [73]
have highlighted how community-based participatory
approaches are more likely to attend to issues of power
and equitable relationships compared to other commu-
nity engagement approaches, which in itself could be
empowering for communities and have benefits for well-
being and trust.

Whilst many of the facilitators (e.g. using existing part-
nerships, adapting methods to the community, building
relationships) and challenges (e.g. limited community
capacity, scepticism and trust, insufficient resources)
to community engagement identified were consistent
with findings from other reviews [13, 72] and were not
specific to air quality studies; others were more salient
and require particular consideration such as the use
of technical or scientific language, and internet access
needed by participants to, for example, upload and view
monitoring data. Furthermore, while positive organi-
sational outcomes and changes to policy and practice
were identified in this review, little information was pro-
vided about the capacity needed to facilitate community
engagement and maintain ongoing relationships. Con-
siderations included not only appropriately skilled staff
but also an organisational ethos and culture that is posi-
tive about community engagement and systems in place
to support this [14]. Additional resource in air quality
initiatives may be required, for example, to obtain and
maintain equipment [32].

The importance of considerations of place and health
inequalities in addressing air quality was evident across
the studies. Whilst there is impetus to reduce air pol-
lution risks for all affected populations, communities
living in more disadvantaged areas are at a dispropor-
tionate risk of inequities in air quality and health out-
comes [5]. Engaging disadvantaged communities and
locating air quality issues and solutions within the
framework of the wider social and economic deter-
minants of health may achieve health gains, both in
terms of reduced health risk and health inequalities [5].
Whilst Noél, Vanroelen [21] found evidence that air
pollution could be “crowded out” by other personal and
urgent issues, the learning from this review is that, from
the studies in environmental justice communities in
particular, successful collaborations can be built in vul-
nerable communities. Using air quality monitoring and/
or other activities, key components of these approaches
included establishing public concerns, community
capacity building, adapting strategies to meet the needs
of the community, and having equitable partnerships
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amongst those involved [31, 35-38, 53]. A recent inter-
pretative synthesis also highlighted the greater likeli-
hood of environmental justice communities achieving
“structural change” (e.g. impacting the wider determi-
nants of health) when partnerships were long-term, pro-
ject design included decision-makers and policy goals,
and community members held leadership roles [74]. In
addition, previous reviews have placed an emphasis on
studies of community engagement addressing health at
a more individual level (e.g. smoking cessation) or with
groups that share a social or cultural identity [11, 72].
For studies included in this review, communities have
a specific shared identity based on place and this was
grounded in their lived experience of poor air qual-
ity, and reinforces the need to implement place-based
approaches to facilitate action on air quality in collabo-
ration with local communities.

Limitations of the evidence base

Due to the varied nature of the literature and lack of
detailed reporting, drawing on comparisons between
community engagement approaches, the communities
involved, and assessing effectiveness was challenging.
Previous reviews have found similar limitations in the
evidence base and challenges with associating outcomes
with a specific approach to community engagement and
the context in which it was conducted in [11, 75, 76]. The
summary presented in Table 4 characterises the commu-
nity engagement approaches and the variety of associ-
ated outcomes, facilitators and challenges found in this
review. However, some caution should be noted in its
interpretation because of the heterogeneity of the evi-
dence base.

Related to this, a clear gap found consistently across
the community engagement literature was in relation to
outcomes and the wider determinants of health. Whilst
positive impacts for engaged individuals, communities
and organisations were reported in many studies, few
theorised whether engagement contributed to changes
which reduced air pollution or improved health, or
measured this in their research. These findings are in
line with other reviews [11, 75, 76|, which identified
short-term outcomes for community engagement (e.g.
self-efficacy, empowerment, policy change), but found
studies collected or reported insufficient data to test the
effects of community engagement on longer-term health
outcomes.

A paradox therefore remains in that while commu-
nity engagement approaches demonstrate promise in
tackling environmental justice, the availability of robust
evidence is still limited. While in part this is down to
a lack of theorisation or measurement, it’s “grassroots”
nature can also make some community engagement less
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amenable to more traditional evaluation designs [77].
In this vein, Israel, Schulz [72] highlighted in a review
of community-based participatory research that the
ability to secure research (or other) funding for such
initiatives stems from “a challenge of selling a process
without completely specifying all the outcomes before-
hand, often troubling for researchers, health profession-
als, and community members, as well as funders” A
review undertaken several years later which researched
the effectiveness of initiatives to strengthen commu-
nity control in the living environment, suggests this
research gap still remains, with many examples of prac-
tice also still remain located in descriptive case studies
or unpublished sources making it difficult to judge their
“comprehensive or quality” [78].

Implications for future research and practice

Within recent years, there has been increased research
and policy attention to air pollution and its impact
of health [79, 80], with recommendations that com-
munities should be engaged in identifying issues and
solutions to poor air quality in their neighbourhoods
[7-9]. The findings of this scoping review can be used
to inform the future development and implementation
of these approaches. Firstly, in the context of address-
ing air quality, successful community engagement
approaches appear to require strategies that enable
effective collaboration between communities, research-
ers and organisations (e.g. multi-stakeholder forums),
offer opportunities to embed lived experience and local
knowledge of poor air quality (e.g. monitoring, map-
ping), and promote a wider “outward gaze” [81] to the
political and social structures that influence addressing
action on this public health issue. Secondly, develop-
ing a reporting checklist, similar to the Guidance for
Reporting Involvement of Patients and Public (GRIPP2)
[29], or the Template for Intervention Description and
Replication (TIDieR) [82], may improve future report-
ing of community engagement initiatives and support
attempts to compare and contrast approaches and their
effectiveness. As far as the authors are aware, no such
checklist exists. With enhanced reporting, communi-
ties, researchers, and organisations, could identify what
form of community engagement may work best in their
specific context and replicate the approach to achieve
their desired outcomes. Lastly, although establishing a
causal relationship between community engagement
and reduced air pollution or improved health is dif-
ficult [79], future research should consider from the
outset how the pathway from the engagement activ-
ity to any subsequent impact on air quality and health
can be elucidated. In this respect, evaluation methods
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adopting systems approaches can help in elucidating
the complexities in environmental settings, by enabling
inter-related changes and pathways to health to be cap-
tured [83]. For example, air quality measures that have
potential to benefit health directly (e.g. respiratory
conditions) could also result in other impacts that are
health enhancing (e.g. changes to traffic flows leading
to improved road safety or increased physical activity
and social engagement within a community).

Strengths and limitations of this review

A strength of this scoping review was the embedding
of stakeholder and public involvement throughout the
review process, enabling the review questions, data
extraction, interpretation and writing to be shaped by
a group of individuals with a range of personal and pro-
fessional perspectives. The reflections on the impact
of this involvement are outlined in the supplemen-
tal material (Table S1). As the aim of this review was
to capture a breadth rather than a specific standard of
evidence, issues associated with quality appraisal were
not addressed. It was however conducted in line with
existing guidelines for scoping reviews [22, 23]. This
review was not intended to be exhaustive or compre-
hensive and some relevant examples may have been
missed. For pragmatic reasons, including limited time
and resources, additional citation tracking and grey
literature searches were not conducted, and as such
may have limited the extent to which further exam-
ples of community engagement initiatives in air quality
were identified. This review was also limited to stud-
ies conducted in developed economies and to studies
concerned with indoor and/or outdoor air quality in
the living environment; additional insight of commu-
nity engagement initiatives in other contexts may be
beneficial.

Conclusion

This scoping review summarises the variety of
approaches that have been used to engage communi-
ties in addressing air quality, highlighting some of the
facilitators, challenges and possibilities available to com-
munities, researchers and statutory organisations wish-
ing to undertake work in this area. The findings suggest
that positive individual, community and organisational
outcomes can be achieved through multi-stakeholder
collaborations working with researchers. The limited evi-
dence available on the impact of community engagement
on improving air quality and health, and consequently
addressing associated health inequalities has identi-
fied a need for future studies to explore and clarify this
pathway.
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