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Abstract: The participation of citizens in creating urban green spaces is a promising approach to
promoting health and wellbeing while facilitating the development of equitable cities more prepared
for the challenges of climate change. This systematic review provides an overview of the current
state of knowledge by synthesizing and summarizing scholarly articles reporting studies on the
health effects of participation in green space creation. A review protocol was preregistered on
PROSPERO (registration number CRD42023454363). Following PRISMA guidelines, we searched
six databases for studies published since 2003. After screening 2676 records, we found 133 studies
matching our inclusion criteria and summarized the findings on health effects in qualitative and
quantitative research, differentiating between study types, population types, and intervention types.
In addition, we explored secondary outcomes mentioned in the included articles. The majority
of studies reported positive impacts of participatory green space creation on general, mental, and
physical health. Moreover, many studies reported other personal and social benefits. The results
of this review indicate that the participatory creation of urban green spaces represents a promising
approach to promoting health and wellbeing. Nevertheless, further high-quality, quantitative research
is required to gain a more comprehensive understanding of the relationship between participatory
green space activities and health, particularly with regard to the benefits of specific intervention types
and subpopulations.
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1. Introduction

The proportion of the world’s population living in urban areas is rising steadily. In
2020, around 56% of the global population lived in cities—according to United Nations
(UN) estimates, this number will rise to more than two-thirds by 2050 [1]. Due to the steady
increase in population, there is a permanently high demand for urban housing, along with
rising land values, leading to more and more densely built cities. Often, this results in
green and open spaces disappearing or being degraded [2]. At the same time, cities face
growing challenges such as adapting to climate change and dealing with social inequality,
which pose various health risks to urban populations. Due to climate change, various
regions worldwide are already experiencing higher temperatures and longer periods of
extreme heat. There will also be an increase in the frequency of extreme weather events
such as storms, heavy rainfall, or droughts. In addition to this, air pollution is a major
problem in urban areas. All of these factors have an impact on human quality of life and
wellbeing, but also on morbidity and mortality [3-5]. At the same time, social inequality
in relation to health is one of the best documented findings from public health research.
People with a lower socioeconomic status have a shorter life expectancy and also higher
disease prevalence than people with a higher socioeconomic status [6]. This trend, as well
as social inequalities between different population groups, has continued to increase since
the 1990s [7].
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Creating attractive public green spaces has been suggested as a way for cities to tackle
both the negative health effects of climate change and social inequality. According to the
definition of the World Health Organization (WHO), urban green spaces include places
with semi-natural areas and environments, such as parks, forests, gardens, playgrounds,
and street greenery, as well as rivers, lakes, and coastal areas [8]. Many studies show that
high-quality urban green spaces have positive effects on the mental, physical, and social
health of urban residents [9-14]. Both exposure to and experiences of green spaces affect
health and wellbeing in different ways, as has been elucidated in theoretical frameworks on
the pathways between green space and health [15,16]. They can reduce harm by mitigating
health risks associated with environmental stressors such as heat or air pollution. They can
also build and restore capacities, as spending time in green spaces has a positive effect on
stress and attention span and promotes physical activity as well as social cohesion [15-17].
In addition, studies have shown that especially vulnerable or socially disadvantaged
groups, such as the elderly, unemployed, or children, benefit greatly from good access
to green spaces in terms of their health. Therefore, green spaces hold the potential to
contribute to reducing health inequalities. However, vulnerable groups in particular often
do not have good access to green spaces close to their homes and are less likely to use
them [2,18].

One way to promote the quality and frequency of use of urban green spaces, and
thus improve their health effects in diverse populations, could be the use of participatory
approaches such as co-creation or co-design [2,19,20]. Participation is defined as having
a say in “decisions and thus being able to influence the outcome. It is based on clear
agreements that regulate how a decision is made and how far the right to participate
extends” [21] (p. 230). On the one hand, studies show that the participation of residents
can increase the relevance, fairness, and acceptance of sustainable solutions for cities and
can also reduce their maintenance costs [22]. On the other hand, people can also benefit
individually from participatory processes. For example, there is preliminary evidence that
these have a positive impact on social cohesion, social identification with the neighborhood,
and collective efficacy [2,19,23]. For children and young people, participation in natural
open spaces strengthens self-efficacy, closeness to nature, autonomy, the ability to debate
and compromise, as well as health resources such as resilience by creating opportunities
for experience and use [10,24,25]. In this review, by participation in creating green spaces,
we refer to activities adhering to the following criteria: active involvement in decisions
on planning, designing, and creating a given green space or engagement in maintaining
green spaces involving physical changes to the environment in which people participate
voluntarily. This included activities such as environmental volunteering or community gar-
dening. Activities that do not involve physical changes to the environment (e.g., exercising
in green spaces), along with green space creation in the context of paid employment as
well as predominantly private activities (e.g., home or allotment gardening), were excluded
from this review, because we wanted to focus on the effects of active public participation in
green spaces on health, in contrast to mere exposure to them.

Many previous reviews have assessed the effects of an exposure to green spaces on
health [11,14,26]. However, a distinction needs to be made between exposure to and active
participation in green spaces, also referred to as experiencing green spaces [16]. These
experiential aspects of participation in green spaces may be very relevant to their health
effects, yet they have been studied less often, as a recent scoping review on the mental
health impacts of various green space types and characteristics concludes [27]. To the best
of our knowledge, there are no systematic reviews of the effects of participation in the
creation of urban green spaces on health.

Objective

With this systematic review, we address this research gap and systematically examine
and summarize the existing empirical evidence to answer the following research question:
what effects does the participatory creation of urban green spaces have on health-related
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outcomes? In addition, we explore which types of participatory interventions in and
around urban green spaces exist in various research disciplines, as well as the effects of
these interventions on other, secondary outcome variables (that might moderate or mediate
relations between green space participation and health).

2. Methods

We conducted this systematic review using the “Preferred Reporting Items for Sys-
tematic Reviews and Meta-Analyses” (PRISMA) recommendations [28]. Furthermore, a
protocol for the present systematic review was developed and it was registered on PROS-
PERO prior to starting the review process (registration number CRD42023454363). It can
be accessed at https:/ /www.crd.york.ac.uk/PROSPEROFILES/454363_PROTOCOL_2023
1110.pdf (accessed on 8 June 2024).

2.1. Data Sources and Search Strategy

The systematic search for this review was conducted in the databases APA PsycInfo,
CINAHL Complete, PSYNDEX, Psychology and Behavioral Sciences, PubMed, and WebOf-
Science. The field of research in which the review was conducted is quite broad and lacks
well-defined concepts and terminology due to its multidisciplinary nature and recency.
Therefore, a rather broad search term combination was used to increase the sensitivity
of our search strategy and minimize the risk of overlooking articles which use slightly
different wording. The search string was developed based on three preliminary searches.
We searched abstracts and titles with the following search query, consisting of keywords
on participation, green spaces, specific participatory green space activities, and health out-
comes:

(((“community garden*” OR “environmental volunt*” OR “conservation group*”)
AND (“quality of life” OR “wellbeing” OR wellbeing OR satisfaction OR “morbidity” OR
“mortality” OR illness* OR disease* OR disorder* OR “health” OR stress)) OR ((engage* OR
involve* OR collabora* OR participat* OR “co-creat*” OR “co-produc*” OR “co-design*”
OR “citizen science” OR volunt*) AND (“green area*” OR “green space*” OR “urban
regeneration” OR “natural environment” OR “streetscape green*” OR “green infrastructure”
OR “urban park*” OR “urban forest*” OR “urban landscap*” OR “urban biodiversity”)
AND (“quality of life” OR “wellbeing” OR wellbeing OR satisfaction OR “morbidity” OR
“mortality” OR illness* OR disease* OR disorder* OR “health” OR stress))).

2.2. Eligibility Criteria

For this review, we used the PICOS scheme (P—participants, I—interventions,
C—comparators, O—outcomes, S—study design) with some additions and developed
the following eligibility criteria for the selection process. Only articles in the English
language, published between 2003 and 2023 (until the 9 October 2023; date of the sys-
tematic database search), were considered for inclusion. Regarding participants, all kinds
of different populations were considered. We did not have specific inclusion criteria for
comparators. We included qualitative, quantitative, and mixed-method studies reporting
empirical, primary data. Studies eligible for inclusion had to meet the requirements of our
definition of active public participation involving physical changes to a green space and a
health-related outcome measure in the title or abstract. We describe in more detail which
studies were included based on these criteria in the sections below.

2.2.1. Green Spaces

We included different types of green spaces where people are actively participating
in their planning, design, construction, maintenance or management. These include (but
are not limited to) public green spaces, parks, streetscape green elements, urban green
areas, residential green spaces, urban forests, national reserves, rivers, lakes, and coastal
environments, as well as (public) community gardens and urban farms.


https://www.crd.york.ac.uk/PROSPEROFILES/454363_PROTOCOL_20231110.pdf
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2.2.2. Types of Participatory Interventions

In this review, we included different kinds of studies focusing on people engaging
in active participation in urban green spaces as the intervention or independent variable.
We defined active participation (also referred to as co-creation) in urban green spaces as
actions related to planning, designing, building, maintaining, or managing green spaces, in
which people participate voluntarily and not as part of their paid employment. These can
be classified into three different types of participatory green space activities [29], which we
combined with three distinct types of interventions arising from our search.

Building and planning green space [30,31] includes planning and designing processes
as well as the actual construction, restoration, and maintenance of green spaces such as
parks, residential green space, derelict land, and street vegetation, in which participants
engage voluntarily.

Community gardening [32] describes gardening activities, such as sowing, planting,
maintaining, and harvesting plants with a group of people including social interactions
to organize the common garden. We excluded studies concerned with allotments and
private gardens.

Environmental volunteering [33,34] refers to unpaid activities during leisure time in
green space, including stewardship and citizen science activities in green space (e.g., plant-
ing, pruning, litter picking, debris removal, monitoring of plant or animal species, habitat
improvement in urban forests, natural reserves, parks, etc.). Participants specifically aim to
provide benefits to the natural environment.

In addition to the empirically given categories, we included the following types
of interventions:

Community gardening “plus” is defined as community gardening with additional
activities, such as education (e.g., lessons on cooking and nutrition), social events (neigh-
borhood events, communal cooking events, joint field trips), selling or donating produce,
community organized cafés and libraries, or sports classes.

Horticultural therapy [35,36] refers to green space activities as part of a therapeutic
treatment for people with a diagnosed illness in a clinical setting, consisting mainly of
gardening and plant-related activities (potting, planting, propagating, and harvesting
plants) undertaken in green spaces such as urban farms, community gardens, rehabilitation
gardens, or parks.

Engagement with the natural environment [37,38] is defined as interaction with the
natural environment. This includes activities such as playing or creating with natural
materials, actively focusing on sensing nature, picking flowers, collecting leaves, or assisting
in gardening activities (but not in a community garden setting or capacity).

2.2.3. Health Outcomes

Studies reporting any health outcomes following participation in green space creation
were included in this review.

2.3. Study Selection and Data Extraction

The search results from the databases were exported, uploaded, and pooled, and
duplicates were removed using a reference manager. The study selection process was
then carried out in two stages. First, two reviewers independently screened the titles and
abstracts of the identified results for studies matching the eligibility criteria based on the
PICOS scheme. The results of the title and abstract screening were then compared and
disagreements between the reviewers were discussed until they were resolved. We then
obtained the full texts, which were again screened independently by two reviewers. Where
there was disagreement, the reviewers discussed the study until agreement was reached on
inclusion or exclusion. The references of the eligible full texts were searched for additional
studies missed by the database search according to the selection criteria. The additional
results were included in the final selection of publications for the systematic review.
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From the resulting number of studies deemed eligible for the systematic review, in-
formation about the author, title, year, study type, context and population, intervention or
predictors, measures, specific instruments, health outcomes, secondary outcomes, effect
sizes, and criteria for study quality assessment were extracted and entered into a spread-
sheet. This spreadsheet was the basis of the overview tables presented in the Results section
and is available in the Supplementary Materials.

2.4. Synthesis and Quality Appraisal

As the focus of our review was to summarize findings on participation in green space
and health from different fields using all kinds of methodological approaches, we used
narrative synthesis to review and summarize the findings of this review. We conducted a
qualitative summary categorized into outcome measures, secondary outcomes, different
populations, and methodological approaches. We categorized the effects of participation in
green spaces on health outcomes in general as well as according to study type (qualitative
and quantitative study results), different types of interventions (building/planning green
spaces, community gardening (plus), engagement with natural environment, environmen-
tal volunteering, and horticultural therapy), and different populations (general, vulnerable,
and clinical populations). In addition to this, we summarized secondary outcome measures
that showed significant (in the case of quantitative studies) effects after participation in
urban green space creation or maintenance. Regarding secondary outcome measures,
non-significant results were not reported in this review.

To assess the differences in the quality of studies included and observe possible bias
in the results, we conducted an appraisal of study quality. We gave studies a rating of
either I—high (studies of high methodical quality in which causal inference is possible);
II—acceptable (studies with solid methodical quality without the possibility of causal
inference); or Ill—low (studies of poor methodical quality). We assessed sample size, study
design, handling of bias and confounding variables, and the documentation of the research
question, methods, and results. The quality assessment was carried out by two researchers.
Whenever disagreements arose, these were discussed and resolved by discussion with a
third researcher. However, it is important to note that no studies were excluded from this
review on the basis of quality criteria, as the aim of this research was primarily to identify
and summarize the effects of different types of interventions and study elements regarding
participation in green spaces on health, regardless of methodological quality. If studies with
a high quality yielded systematically different results, this was highlighted. For further
details, see the Supplementary Materials.

3. Results
3.1. Study Selection

The total number of search results from the systematic database searches (completed in
October 2023) was 4093. After duplicate removal, 2676 studies remained and were screened
by two researchers independently. A total of 323 studies were sought for retrieval and
the full texts were sifted through. In addition to this, we searched through the references
of included studies for relevant studies missed by the systematic search and identified
24 additional studies matching the eligibility criteria. In total, we found 133 studies that
met the inclusion criteria of the review, and these were included in the synthesis. Figure 1
is a PRISMA flow diagram [39] of the selection process.
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Figure 1. PRISMA flow diagram of the search process for this systematic review.

3.2. Study Characteristics

In our systematic review, we included and analyzed 133 studies. These studies
included 55 qualitative, 43 quantitative, and 35 mixed-method studies, among which
47 were conducted in North America, 44 in Europe, 20 in Asia, 18 in Oceania, and 4 in Africa.
Regarding green space interventions that were studied, 79 studies focused on community
gardening (including community gardening plus), 24 on environmental volunteering, 14 on
horticultural therapy, 10 on green space building/planning, and 6 on engagement with the
natural environment. The studies included in the review involved different populations:
66 included the general population, 49 involved vulnerable groups (e.g., children, elderly,
people with low socioeconomic status, immigrants and refugees, indigenous people, people
with disabilities, and other marginalized groups), and 18 targeted participants from clinical
settings (people with a diagnosed illness that are treated in a clinical or therapeutic context).
In our systematic review, we evaluated the quality of studies based on the appraisal criteria
mentioned above. Out of the 133 studies examined, 11 were of high quality (8%), while
the majority of 64 studies met acceptable quality standards (48%), and 58 studies were
deemed to have low methodological quality (44%). Studies with a high quality did not
yield systematically different results.
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3.3. Synthesis

To summarize the findings of both qualitative and quantitative studies in our review,
we used a narrative synthesis. For mixed-method studies, we extracted whether the
outcomes reported were assessed with qualitative or quantitative methods for synthesis.
We formed superordinate categories of the different outcomes assessed in the included
studies. A more detailed overview of the specific outcomes summarized in these categories
can be found in the Supplementary Materials of this article. In the first section, we present
the results for the main research question: ‘What effects does the participatory creation
of urban green spaces have on health-related outcomes?’. In the subsequent sections, we
present results from further analyses regarding the differences in health effects in various
study populations, green space interventions, and methodological approaches, as well as
the effects on relevant secondary outcomes.

3.3.1. Overview: Effects of Participation in Green Space Creation on
Health-Related Outcomes

Most studies find positive effects of participation in the creation of urban green spaces
on general, mental, and physical health (see Table 1). Out of the 133 studies included
in this review, only five report negative effects on health. The majority of studies find
positive effects of participatory green space activities for self-rated health status (12/16,
indicating that 12 out of 16 studies that assessed self-rated health status found positive
effects), general wellbeing (23/27), mental wellbeing (20/22), social wellbeing (11/12) and
physical wellbeing (5/7). Only one study [40] examines spiritual and functional wellbeing,
showing positive effects on these dimensions of wellbeing. All four studies reporting on
healthcare utilization show a reduction in healthcare consumption [41-44]. Mixed results
are found for life satisfaction and quality of life, with ten studies finding positive impacts,
but as many studies finding no significant impacts, and one study [45] recording a decrease
in health satisfaction (for older people specifically).

Regarding mental health outcomes, our review results show an improvement in
general mental health (23/23) and a positive effect on mood and positive emotions (such
as joy, happiness, etc.; 29/32). The majority of studies find participatory green space
activities to be stress-relieving, relaxing, or restorative for participants (61/67), while five
studies report no effects on stress, and one study finds that high levels of participation
(i.e., high levels of responsibility regarding self-organization) can also lead to increased
stress for participants [46]. Out of the 24 studies that examine depression or depressive
symptoms, 15 report a relief of depressive symptoms, while the remaining 9 studies
report no significant effects. Similarly, 14 out of 20 studies find positive effects on anxiety.
However, four studies report no effects and two studies report an increase in anxiety and
anxious feelings after a participatory green space intervention [47] or when compared to a
non-environmental-volunteering control group [41].

Only two studies report on attention deficit and hyperactivity, with one qualitative
study finding positive impacts [48] and one quantitative study finding no impacts [49].
Out of the five studies reporting on mental strain, two find no effects on psychological dis-
tress [50,51], while another three record positive effects on psychological distress/pressure
and burnout [43,52,53].

Regarding different physical health outcomes, our review results show that all in-
cluded studies reporting directly on physical health find positive effects of participatory
green space activities (17/17). Similarly, a large majority of studies find positive effects
on the physical activity of participants (45/51). Five out of eight studies report positive
effects on cardiovascular-related outcomes, such as a reduction in heart problems [43],
cardiovascular benefits [42], or a reduction in blood pressure [54-56]. Results are mixed
for metabolic-related outcomes, with seven studies finding no effects on indicators such as
weight, BMI, or body fat percentage, while eight studies do find reductions in BMI, weight
gain, obesity risk, and symptoms of diabetes.
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Singular studies find a positive effect on the respiratory [42] or immune system [40],
as well as on cognitive functioning [47] and resistance to substance use [57]. Two out of
three studies [34,35] report positive impacts on sleep. We found mixed evidence regarding
the impact of green spaces on fatigue and pain. One study reports a positive effect on
fatigue [40], while another reports a negative effect [58]. Four studies report mixed results
on pain symptoms. Specifically, two studies indicate a decrease in pain symptoms [43,59],
one study shows no effect [60], and one study reports an increase in pain [58]. Regarding
somatic problems, one study finds no effect of green space participation [51].

Table 1. Effects of participatory green space interventions on health outcomes by study type.

Health Outcome Category Study Type + 0 — References
General health outcomes
All 12 4 0
Self-rated health Quantitative 11 4 [41,42,49,52,58,60-69]
Qualitative 1 0 0 [54]
Lif sfacti d i All 10 10 1
;16 fsa“s action and quality Quantitative 9 10 1 [40,45,47,50,52,57,60,66,70-80]
ot fite Qualitative 1 [81]
All 23 4 0
(General) wellbeing Quantitative 9 4 [36,47,52,68,79,82-89]
Qualitative 15 [30,35,43,54,88,90-99]
Domain specific wellbeing
All 20 2 0
Mental wellbeing Quantitative 4 2 [38,40,63,64,76,77]
Qualitative 16 [34,42,83,100-112]
Functional wellbeing Quantitative 1 [40]
All 11 1 0
Social wellbeing Quantitative 2 1 [40,60,76]
Qualitative 9 [34,83,99,101,104,112-115]
Spiritual wellbeing Quantitative 1 [40]
All 5 2 0
Physical wellbeing Quantitative 2 [40,77]
Qualitative 5 [100,102-104,106]
e All 0 0 4
Healthcare utilization Quantitative 4 [41-44]
Mental Health Outcomes
All 23 0 0
general mental health Quantitative 5 [46,62]
utcomes Qualitative 21 [51,54,72,77,97,99,109,114-127]
All 29 3 0
. ) Quantitative 11 3 [34,50,55,60,66,71,73,88,102,117,128-131]
Mood and positive emotions Qualitati 19 [30,35,48,77,81,102,108,113,115,116,119,125,
uattative 132-138]
All 61 5 1
Quantitative 14 5 [36-38,55,58,61,66,67,86,102,128,131,139-143]
Stress and relaxation [31,34,36,42,43,45,46,48,53,54,59,73,85,90,94,95,
Qualitative 47 1 98,101,105,107-
109,113,116,117,121,123,127,133-138,144-154]
All 2 3
Mental strain Quantitative 2 2 [43,50-52]
Qualitative 1 [53]
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Table 1. Cont.

Health Outcome Category Study Type + — References
Mental disorders
All 0 15
o [36,38,41,47,49,55,57,60,69,71,72,80,128,129,
Depression Quantitative 8 140,155,156]
Qualitative 7 [48,85,90,98,113,136,157]
All 2 14
Anxiety Quantitative 2 7 [36,38,40,41,47,55,71,80,128,129,140,142,156]
Qualitative 7 [45,85,98,108,121,136,157]
All 1
Attention deficit, hyperactivity =~ Quantitative [49]
Qualitative 1 [48]
Physical Health Outcomes
All 17 0
Physical health Quantitative 5 [46,64,66,117,158]
Qualitative 12 [77,90,97,99,108-111,113,120,122,123]
All 45 0
Quantitative 16 [38,50,52,57,60,62,63,65,69,73,75,80,85,89,106,
Phvsical activit v 117,140,142,143,156,159,160]
y Y [34,42,43,45,51,53,59,73,77,95,96,98—
Qualitative 30 100,105,107,110,114,116,118,119,121,126,127,
135,136,148,161-163]
. All 5 0
Cardiovascular and related Quantitative 3 [43,49,55,56,71,143]
outcomes Qualitative 2 [42,54]
All 0 8
Metabolic and related outcomes Quantitative 6 [49,50,56,71,89,143,156,163-165]
Qualitative 2 [54]
Other outcomes
Respiratory benefits Qualitative 1 [42]
Immune system Quantitative 1 [40]
Cognitive functioning Quantitative 1 [47]
Resistance to substance use Quantitative 1 [57]
All 2 0
Sleep Quantitative [43]
Qualitative 2 [34,35]
All 1 1
Fatigue Quantitative 1 1 [40,58]
Qualitative
Somatic problems Quantitative [51]
All 1 2
Pain Quantitative 1 1 [43,58,60]
Qualitative 1 [59]
Note. + = positive effect on outcome; 0 = no effect on outcome; — = negative effect on outcome; the number

indicates the number of studies that indicated positive, no, or negative effects on a respective outcome; in
quantitative studies, an alpha value of 0.05 was required for statistical significance; differences in the number of
references and effects can occur due to multiple similar outcomes being assessed in single publications.

3.3.2. Differences in Health Effects According to Study Type

We included results attained using quantitative and qualitative methods in this review.
The included qualitative studies use different methods to collect data, such as, for example,
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(semi-structured) interviews, focus group discussions, photo-voice methods, or field obser-
vations. Quantitative studies apply diverse methods of data collection as well, including
(specific) questionnaires, physiological measurements, and activity diaries.

It is worth noting that the included qualitative studies almost exclusively report on
the benefits of participatory green space creation, and thus only include positive effects
on various health-related outcomes. The only instance of a negative health effect assessed
qualitatively is described by Kou et al. [46], who report that increasing responsibility
in participatory creation can lead to increased stress. Nevertheless, quantitative and
qualitative studies generally show similar results, with reported effects mostly pointing in
the same direction (see Table 1). However, there are exceptions. Both studies that assess
physical wellbeing quantitatively find no effects. In contrast, all five qualitative studies
report positive impacts. While quantitative studies find mixed results on depression and
depressive symptoms (with 9/17 studies finding no effects and 8/17 finding positive
effects), all seven qualitative studies report a relief of depressive symptoms. Similarly, for
anxiety, all qualitative studies note a reduction in anxiety (7/7), while quantitative results
are mixed, with two studies finding an increase in anxiety [41,47], four studies reporting
no effects, and seven studies noting positive impacts. Both qualitative studies reporting on
cardiovascular and related outcomes note positive effects, while results for quantitative
studies are mixed, with three studies reporting positive effects and three studies finding
no effects.

Additionally, some health-related outcomes are almost exclusively reported when
using quantitative methods (e.g., self-rated health, life satisfaction and quality of life,
healthcare utilization, mental strain), while other health-related outcomes are covered
predominately in qualitative studies (e.g., social and physical wellbeing, general men-
tal health).

3.3.3. Differences of Health Effects in Varying Study Populations

Study populations were categorized into general, vulnerable, and clinical, with the ma-
jority of studies examining the general (66 studies) and vulnerable populations (49 studies).
Eighteen studies look at clinical populations. The results for health outcomes in different
populations are displayed in Table 2.

For general wellbeing, physical activity, and positive mood and emotions, as well as
stress and relaxation, a clear majority of studies report positive effects across all population
types. Additionally, positive effects are observed for both general and vulnerable popula-
tions in terms of mental health, physical health, mental wellbeing, and social wellbeing.
However, there is an insufficient amount of evidence to draw conclusions for clinical popu-
lations. In terms of life satisfaction and quality of life, there are varying effects depending
on the population studied. The majority of studies on general (5/8) and clinical (4/5)
populations indicate a positive effect, while most studies on vulnerable groups (7/8) find
no effect. Regarding depressive symptoms, there are mainly positive effects for both general
(6/8) and clinical populations (4/6), but results are mixed for vulnerable populations, with
half of the studies reporting positive effects and the other half reporting no effects (5/10).
For anxiety, the majority of positive effects are found among general populations (8/9).
Among vulnerable populations, there is a slightly greater proportion of positive results
(3/5), and there are mixed results for clinical populations (3/6).

Additionally, some studies note particular benefits for certain demographic groups.
Buru et al. [82] find significant positive effects of a horticultural therapy program on wellbe-
ing for women, but not for men. Egerer et al. [84] analyze the effects of community garden
participation in Australia and highlight that, regarding subjective wellbeing, gardeners
with a migrant background benefit specifically. While Gray et al. [45] show a reduction
in health satisfaction (only) for older people, Xiang et al. [55] record positive effects on
cardiovascular outcomes and anxiety for older, but not for younger, participants.
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Table 2. Overview of effects of participatory green space interventions on health in different study

populations.
Health Outcome Category Population Type + 0 — References
General health outcomes
All 12 4 0
Self-rated health General 11 1 0 [41,42,54,58,61-63,65-69]
Vulnerable 1 3 0 [49,52,60,64]
All 10 10 1
Life satisfaction and quality General 5 2 1 [45,50,66,70,74-76,78]
of life Vulnerable 1 7 0 [47,52,57,60,72,73,77]
Clinical 4 1 0 [40,71,79-81]
All 23 4 0
(General) wellbein General 12 1 0 [30,54,68,84-87,89,95-99]
& Vulnerable 6 2 0 [47,52,83,88,90-92,94]
Clinical 5 1 0 [35,36,43,79,82,93]
Domain specific wellbeing
All 20 2 0
Mental wellbein General 10 [34,38,42,63,76,101,102,109-111]
& Vulnerable 10 1 [64,77,83,100,103-108,112]
Clinical 1 [40]
. . All 1 0 0
Functional wellbeing Clinical 1 [40]
All 11 1 0
Social wellbein General 6 [34,76,99,101,114,115]
& Vulnerable 5 [60,83,104,112,113]
Clinical 1 [40]
.. . All 1 0 0
Spiritual wellbeing Clinical 1 [40]
All 5 2 0
. . General 1 [102]
Physical wellbeing Vulnerable 4 1 [77,100,103,104,106]
Clinical 1 [40]
All 4
Healthcare utilization General 2 [41,42]
Clinical 2 [43,44]
Mental health outcomes
All 23 0
General mental health General 12 [46,54,62,97,99,109,114,115,117,118,123,127]
outcomes Vulnerable 11 [51,72,77,116,119-122,124-126]
Clinical
All 29 3 0
Mood and positive emotions General 10 2 0 [30,34,50,55,66,102,115,117,129-131,137]
P Vulnerable 14 [48,60,73,77,88,108,113,116,119,125,132,133,135,136]
Clinical 5 1 0 [35,71,81,128,134,138]
All 61 5 1
S d rel. . General 33 3 [31,34,38,42,45,46,53-55,58,61,66,67,85,86,95,98,101,102,109,117,
tress and relaxation enera 123,127,131,137,139,143,144,147-152]
[37,48,59,73,90,94,105,107,108,113,116,121,133,135,136,141,145,
Vulnerable 21
146,153]
Clinical 7 2 0 [36,43,128,134,138,140,154]
All 0 2 3
M 1 . General 1 1 [50,53]
ental strain Vulnerable 1 1 [51,52]
Clinical 1 [43]
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Health Outcome Category Population Type + 0 - References
Mental disorders
All 0 9 15
Depression General 2 6 [38,41,55,69,85,98,129,157]
P Vulnerable 5 5 [47-49,57,60,72,90,113,136,156]
Clinical 2 4 [36,71,80,128,140,155]
All 2 4 14
Anxiet General 1 8 [38,41,45,55,85,98,129,142,157]
y Vulnerable 1 1 3 [47,108,121,136,156]
Clinical 3 3 [36,40,71,80,128,140]
Attention deficit, All 1 1
hyperactivity Vulnerable 1 1 [48,49]
Physical health outcomes
All 17 0 0
Physical health General 10 [46,66,97,99,109-111,117,123,158]
Vulnerable 7 [59,64,77,108,113,120,122]
All 45 6 0
. .. [34,38,42,45,50,53,62,63,65,69,75,85,89,94—
Physical activity General 2 3 96,98,99,110,114,117,118,127,142,143,162]
[51,52,57,59,60,73,77,100,105—
Vulnerable 18 3 107,116,119,121,126,135,136,156,159-161]
Clinical 4 [43,80,140,163]
All 5 3 0
Cardiovascular and related General 3 1 [42,54,55,143]
outcomes Vulnerable 1 1 [49,56]
Clinical 1 1 [43,71]
All 0 7 8
Metabolic and related General 3 5 [50,54,89,143,164,165]
outcomes Vulnerable 3 2 [49,54,56,143,156]
Clinical 1 1 [71,163]
Other outcomes
Respiratory benefits General 1 [42]
Immune system Clinical 1 [40]
Cognitive functioning Vulnerable 1 [47]
Resistance to substance use Vulnerable 1 [57]
All 2 1
Sleep General 1 [34]
Clinical 1 1 [35,43]
All 1 1
Fatigue General 1 [58]
Clinical 1 [40]
Somatic problems Vulnerable 1 [51]
All 1 1 2
Pai General 1 [58]
am Vulnerable 1 1 [59,60]
Clinical 1 [43]
Note. + = positive effect on outcome; 0 = no effect on outcome; — = negative effect on outcome; the number

indicates the number of studies that indicated positive, no, or negative effects on a respective outcome; in
quantitative studies, an alpha value of 0.05 was required for statistical significance; differences in the number of
references and effects can occur due to multiple similar outcomes being assessed in single publications.

3.3.4. Health Effects of Different Types of Participatory Green Space Interventions

In accordance with the presented categorization of intervention types above, we found
ten studies relating to the health effects of the participation in the building and planning
of green spaces. These include the designing and constructing of green areas on school
grounds [83,132], the initial planning and implementation of community gardens or an
orchard [46,64,98,122], and the co-creation of residential or public green spaces and nature-
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based solutions [30,31,68,78]. Due to the small number of studies, conclusions should
be drawn with caution. Positive effects are documented for self-rated health (2/2), life
satisfaction and quality of life (1/1), general wellbeing (3/4), and mental (2/2) and social
(1/1) wellbeing. For mental health outcomes, positive effects are found for mental health
(2/2), mood (2/2), and stress and relaxation (2/3). Additionally, positive impacts on
physical health (3/3) and physical activity (1/1) are reported.

Of the studies included in this review, 79 include a community gardening intervention.
We subdivided these into 50 studies in which solely community gardening is examined
(category ‘community gardening’) and 29 studies in which community gardening with
additional activities is examined (category ‘community gardening plus’). In the 50 studies
examining the effects of community gardening on health, there are variations in terms of
how long participants gardened, whether a community garden was newly set up or long
established, and regarding different specific contexts (gardens in residential neighborhoods,
schools, hospitals, etc.). In addition, there are differences regarding whether participants
were active gardeners at the time of study or whether community gardening was a planned
intervention. Despite these differences, overall positive effects are documented for self-
rated health, general wellbeing, social and physical wellbeing, mental and physical health,
mood, stress, depression, anxiety, and physical activity. However, it should be noted that
for some outcomes, there are only few studies in this review and conclusions have to be
drawn carefully. A slight majority of studies find positive effects on metabolic and related
outcomes (4/6). The results are mixed for mental strain (one out of three studies finds a
positive effect) and pain, with one study finding pain reduction [59] and another finding no
effect [60]. No cardiovascular and related outcomes were assessed in studies of community
gardening. All studies that report on life satisfaction and quality of life find no significant
effects (4/5) or a decrease in health satisfaction (1/5) following community gardening (for
older people specifically).

In the 29 studies categorized as ‘community gardening plus’, (mostly) positive effects
are documented for the same outcomes as community gardening. The five studies reporting
on quality of life and life satisfaction find no effects. However, the study results differ
for depression and anxiety. While studies concerned with community gardening alone
find overall positive effects, studies that are categorized as ‘community gardening plus’
mostly find no effect on depression (4/5) and only a slight majority of positive effects on
anxiety (3/5). Out of the three studies that examine cardiovascular and related outcomes,
two find positive effects on blood pressure [54,56] and one study finds no effect on blood
pressure [71].

For environmental volunteering, 24 studies were included, considering activities such
as environmental stewardship, wildlife monitoring, pest control, habitat maintenance,
vegetation clearance, and debris removal, conducted in green spaces such as parks, national
parks, (urban) forests, or residential green spaces. As with community gardening, designs
vary in terms of how long participants had been volunteering at time of analysis and
whether or not the examined activities were part of a planned intervention or people’s
regular activities. The studies included report mostly positive effects for self-rated health,
general wellbeing, mental and social wellbeing, healthcare utilization, mental health, stress
and relaxation, mood and positive emotions, physical health, and physical activity. Addi-
tionally, singular studies find positive effects on physical wellbeing [102] and sleep [58], as
well as respiratory benefits [42]. In contrast to community gardening, all four publications
studying life satisfaction and quality of life find positive effects of participating in envi-
ronmental volunteering. Mixed results are found for depression, with an equal number of
studies reporting no effects and positive effects (2/4). Similarly, one study finds reduced
feelings of anxiety in older people [55] and no effect for the younger age group following
an environmental volunteering intervention, while another finds higher levels of anxiety
for long-term environmental volunteers when compared to a non-volunteering control
group [41].
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Of all included studies, 14 fall into the category of horticultural therapy. The hor-
ticultural therapy programs applied in the studies are of varying length, ranging from
3 days [82] to 15 weeks [80], and include various activities, though they mainly consist of
gardening activities in a group setting. In some studies, the horticultural therapy programs
are complemented by other types of therapy, such as physiotherapy, psychotherapy, or
occupational therapy, e.g., [35,43]. Mostly positive effects are documented for quality of
life and life satisfaction (4/4), general wellbeing (5/6), healthcare utilization (2/2), mood
and positive emotions (4/5), stress and relaxation (5/7), mental strain (1/1), depression
(4/4), anxiety (3/4), physical activity (2/2), cardiovascular-related outcomes (1/1), and
pain (1/1). The results are mixed for sleep quality, with one qualitative study noting
improved sleep [35], while one quantitative study finds no effects [43]. Different domains
of wellbeing are examined in one study only, which finds no effects on mental, social,
and physical wellbeing but positive impacts on functional and spiritual wellbeing [40].
This study additionally finds higher immune system activity and reduced (cancer-related)
fatigue. No studies examine the effects of horticultural therapy on self-rated health, general
mental or physical health, and metabolic and related outcomes.

We found six studies in the category engagement with the natural environment. These
include primarily intervention programs studying the effects of restorative activities in
nature in different settings and including different activities. Mostly positive effects are
found on stress and relaxation (3/3) and depression (2/3). The results are mixed for
anxiety, with one study finding a reduction in anxiety following a 5-week program where
participants engaged with an urban forest environment [38] and another study reporting
increased anxiety following a 15-week horticulture program in parks and national reserves
for older people [47]. Similarly, for quality of life and life satisfaction, one study reports a
positive effect [70], while another finds no effect [47]. Singular studies find positive effects
for mental wellbeing, physical activity, and cognitive functioning, while no effects are found
for self-rated health, general wellbeing, attention deficit and hyperactivity, cardiovascular
and related outcomes, and metabolic and related outcomes. A detailed overview of the
health effects of participation in green space creation in different types of interventions can
be found in the Supplementary Materials.

3.3.5. Effects of Participation in Green Space Creation on Other Outcomes

In addition to the health-related outcomes examined in the previous section, studies
report on a broad range of other outcomes of participatory green space creation (see Table 3).
It is important to note that for quantitative studies, we included only significant results in
this synthesis.

Table 3. Overview of effects of participatory green space interventions on other outcomes mentioned
in the included studies by study type (quantitative/qualitative).

Other Outcome

Qualitative  Quantitative All References

Personal benefits

[34-36,49,51,52,64,66,72,73,77,82,83,90,92,

Self-esteem /self-worth 30 5 35 94,103,104,111,115,124,127,133~
135,138,141,145,154]
Sense of self
9 9 [48,72,81,94,98,105,108,112,147]

(self-identity, self-reflection)

[34,77,81,85,99,101,102,110,112,113,118,123,

Sense of purpose 20 20 133,137,138,145,152,162]

. [45,51,76,81,90,94,96,99,103,108,110,115,118,
Sense of pride 2 1 2 122,133,136,138,147-149,162]
Sense of safety 7 3 10 [31,42,68,82,101,103,108-110,134]
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Table 3. Cont.

Other Outcome Qualitative  Quantitative All References
Independence/autonomy 10 10 [51,77,95,103,109,123,124,133,145]
Sense of ownership/responsibility 9 9 [59,94,103,122,123,138,147]
Personal development 1 3 [77,97,162]
Motivation/stimulation 2 2 [98,101]
Personal resources o 6 3 9 [64,80,81,86,115,143,148,150,151]
(resilience, mindfulness, spirituality)
. [41,42,68,82,83,90,91,94,108,114,115,120,123,
Sense of belonging 17 2 19 136,138,145,147,154,162]
Social benefits
Social relationships and resources
[34,45,50,51,53,59,61,65,72,76,77,81,83,85,87,
Building social 4 3 50 88,90-92,98,102,103,106,107,109,110,115~
relationships/connections 117,119,121,122,124,126,133,135—
138,144,147-152,157,158,161,162]
Less social isolation/loneliness 7 2 9 [31,72,79,109,111,113,120,124,125]
Social inclusion/integration 5 5 [91,99,108,123,145]
. [34,36,51,73,107,108,110,112~
Social resources 13 2 15 114.120,131.148,153,162]
Intergenerational interaction 4 1 5 [53,99,105,126,151]
Community benefits
Community empowerment 2 1 3 [52,121,146]
[38,41,45,52-54,61,64,67,75,78,81,92,95,97—
Community cohesion 20 10 30 100,113,114,116,123,127,137,147,148,151,
162]
Work together/as a collective/team 5 5 [110,116,122,123,146]
Negative outcomes
(frustration, tension/conflict) 6 6 [89,112,123,132,147,151]
Economic benefits
(saving money on groceries, property 9 3 12 [51,53,59,61,65,112,117,124,126,133,151,152]
value, selling produce)
Cultural benefits
(cultural exchange, Connecting to roots, 10 10 [51,59,91,94,97,103,118,126,146,161]
traditional practices)
Nutrition [45,50-52,54,56,57,59,65,85,90,95,100,103—
. 106,111,112,117-120,123—
(fooc}t sslcurlty, access to)fresh food, 30 12 42 127131.133.136,137,143, 147
vegetable consumption 149,152,153,156,158,162,163]
Education and skills 31 10 41
Learning something new [53,54,59,72,75,85,88,95,99,118,126,133,137,
(about ecology /environment, 14 5 19
.. . 138,143,158,161]
food /nutrition, gardening)
. [34,36,41,42,75,77,90,98,100,101,106,112,113,
Skill development 17 5 22 116,121,122,124,125,133,135,147,150]
Place connection
(forming connection with place, place 10 3 13 [53,85,91,94,95,107,114,115,139,148,153,154]

attachment, place/local identity)
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Table 3. Cont.

Other Outcome

Qualitative Quantitative All References

Nature connection

21 5 26

[36,48,59,63,68,85,86,98,105,107—

Nature connectedness 16 5 21 109,114,116,133,137,139,147,148,150,157]
Positive feelings for/associations with 5 5 [35,43,118,126,134]

nature

Pro-environmental behavior and attitudes

(sustainable lifestyle, caring more about 2 4 6 [76,97,106,117,139,147]

environment)

Benefits to the environment

(benefits for wildlife and biodiversity, 9 3 12 [53,73,92,102,113,116,117,120,127,148,152,
improving natural environment and 158]

green space appearance)

Other

Connecting with past memories 4 4 [81,109,125,147]

Removing stigma (of mental illness) 1 1 [154]

Increased use of green space 1 1 [57]

Note. In this overview, only significant (for quantitative studies) reported effects are summarized; a number
indicates the number of studies indicating an outcome with reported (significant) effects; differences in the number
of references and effects can occur due to multiple similar outcomes being assessed in single publications.

Over half of all included studies report some type of personal benefit gained from
participatory green space activities. These include, for example, increased self-esteem or
self-worth (35), having a sense of purpose (20), an increased sense of safety (10), and a
sense of pride (23). An increased sense of belonging (e.g., to the garden/local community,
to “something bigger”, etc.) is reported in 19 studies. Similarly, in over half of all studies,
social benefits are described as outcomes of participatory green space creation, such as the
building of relationships, connections, and increased social interactions (50), less social
isolation and loneliness (9), and improvements regarding social resources (15), including
social networks or social support. We also included community-related benefits, such as
higher community cohesion (30). Additionally, 13 studies note an increased connection to
place, either in the form of higher place attachment [95,107,139,148], special connections
with place [85,91,115,154], or strengthening local identity [114]. Studies frequently report
on educational benefits and skill development (41). This includes learning about nature and
the environment, urban agriculture, and nutrition, or developing skills, both in terms of
interpersonal skills, such as problem solving, e.g., [106], and more practical skills, e.g., [100].
An improved connection to nature following participatory urban green space creation is
found in 26 studies. This includes five quantitative studies that report increased nature
connectedness or an increased environmental identity and 21 studies that qualitatively note
better connections or relations to nature, as well as participants describing that they feel
more comfortable in nature, have more fun [43,126], or feel embedded in nature [118]. Addi-
tionally, six studies note that participants reported increased pro-environmental behaviors
and attitudes [76,139,147], adopted more sustainable lifestyles [97,117], or cared more about
the environment [106]. Participants in twelve studies attributed benefits to the environment
to be an outcome of their participatory green space activities, such as an improved appear-
ance of public spaces, an improvement to the natural environment [102,152], and benefits
for biodiversity and local wildlife [53,113,116]. Mainly regarding the participation in com-
munity gardening, studies frequently report on nutritional benefits (42), e.g., increased
access to and consumption of fresh fruits and vegetables, as well as economic benefits
(12) for participants, such as saving money on groceries and selling produce. Ten studies
report on cultural benefits, such as the connections to one’s roots, cultural exchange, or the
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connection to traditional practices, for example when it comes to community gardening,
e.g., [146] or environmental stewardship [94].

Overall, studies report very few negative outcomes. Jansson et al. [132] note that some
children were frustrated because of changes and maintenance decisions made without them
after their participation in designing and greening school grounds ended. Five studies
report that conflict between community gardeners was mentioned by participants in quali-
tative interviews, but this was mostly seen as a minor problem [123] or as a consequence of
garden mismanagement [112].

4. Discussion

The main objective of this review was to provide a broad overview of the effects of
different types of participation in urban green spaces on health outcomes across disciplines
and methodological approaches, attempting to distinguish participation in green spaces
from mere exposure. In addition, we wanted to explore the effects on secondary outcome
variables reported in these studies.

4.1. Effects on Health

The majority of studies included in our review indicate the positive effects of the
participation in the creation of urban green spaces on various health-related outcomes,
including different indicators of general, mental, and physical health. These findings
align with the existing literature on the positive association between green spaces and
health [9-12]. Most notably, participatory green space activities show positive impacts
on self-rated health status, mental and physical health, wellbeing, and stress. Reductions
in healthcare utilization further emphasize the potential cost-saving benefits associated
with these interventions. However, the mixed results observed for life satisfaction and
quality of life illustrate the complexity of evaluating the impact of participatory green space
interventions. While a considerable number of studies reported positive impacts, an equal
number found no effects, suggesting that these interventions may not universally enhance
life satisfaction and quality of life for all participants. Furthermore, the finding of decreased
health satisfaction among older individuals in one study [45] points to the necessity of
considering interindividual variability and group differences (e.g., age) when evaluating
the outcomes of green space participation. Regarding affective disorders and mental strain,
our results indicate a positive effect. A significant proportion of studies reported the
relief of depressive symptoms and positive effects on anxiety. Nevertheless, the presence of
studies reporting no effects or even increases in anxiety after participation [41,47] highlights
the need for caution in interpreting these results. Factors such as the characteristics of
interventions (e.g., duration or intensity) as well as individual differences may contribute
to the variability in effects across studies. A similar conclusion could be drawn with
regard to cardiovascular (e.g., heart problems) as well as metabolic and related outcomes
(e.g., weight, BMI). The majority of effects for cardiovascular and metabolic outcomes are
positive, although the latter are more mixed.

Despite the overwhelming prevalence of positive effects on general, mental, and physi-
cal health, it is crucial to acknowledge that a small number of studies report negative effects
on health. This highlights the complexity of the relationship between green spaces and
health outcomes. For example, a high administrative burden can reverse the stress-reducing
effects of green space participation and instead cause increased levels of stress [46,123].

4.2. Different Study Populations

Our analysis revealed variations in the effects of participatory green space creation
across different study populations. While positive effects were generally observed across
general, vulnerable, and clinical populations, the evidence for clinical populations was
limited due to a lower number of studies. Further research is needed to expand the evidence
base and elucidate the mixed results observed, particularly for vulnerable and clinical
populations. Notable findings include specific benefits observed for certain demographic
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groups, such as individuals with migrant backgrounds [84] and women [82] experiencing
subjective wellbeing improvements. Furthermore, life satisfaction and quality of life once
again stood out, as studies involving general and clinical populations mostly found positive
effects, while studies with vulnerable populations did not. This highlights the need for
studies investigating the health effects of green space interventions comparing different
groups as well as tailoring interventions for specific populations.

4.3. Different Intervention Types

Generally, the majority of reported health effects are positive for all included types
of participatory green space activities. This is a valuable finding highlighting the benefits
of active participation, going a step further than passive forms of green space exposure.
While community gardening emerged as the most extensively studied intervention type, all
other interventions also demonstrated positive impacts on health-related outcomes. How-
ever, the diverse array of participatory green space interventions analyzed in our review
shed light on some differences in effects associated with each approach. For example, life
satisfaction and quality of life seem to be positively influenced by environmental volun-
teering and horticultural therapy, but not as much by community gardening. Depression
or depressive symptoms are found to be positively influenced by horticultural therapy,
but less so by community gardening with additional activities or environmental volunteer-
ing. However, the varying methodologies and contexts across studies warrant cautious
interpretation of the findings. For instance, while community gardening interventions
consistently showed positive effects on several outcomes, studies examining community
gardening combined with additional activities yielded mixed results, suggesting potential
complexities in intervention design and implementation. Notably, there were very few
studies on building/planning green space and engagement with nature that measure health
outcomes, emphasizing the need for interdisciplinary collaboration in the evaluation of
projects involving planning and building greenspaces.

4.4. Effects on Other Outcomes

Our review of participatory green space creation reveals many benefits beyond direct
health outcomes, replicating and expanding upon the results of previous studies on the
personal and social benefits of participation [2,10,19,23]. More than half of the studies
included in this review highlighted various personal benefits that can be achieved through
participation in such interventions. These include a wide range of positive psychological
effects, such as increased self-esteem, a sense of purpose, and pride. Social benefits were
also highlighted, with participatory green space initiatives facilitating the development of
social connections and resources, while reducing social isolation and loneliness. Notably,
these activities also contribute to community benefits such as community cohesion and
connection to place. Both social and personal benefits might be important moderators
or mediators for associations between green space participation and health. Educational
benefits and skill development emerged as frequent themes, highlighting the role of partici-
patory green spaces in promoting learning opportunities and enhancing practical skills and
cognitive competencies such as environmental health literacy. Another important finding is
a strengthened connection with nature, manifested in increased environmental awareness,
pro-environmental behavior, and a deeper appreciation of the natural world. This connec-
tion can translate into improved sustainable lifestyles and environmental improvements,
including the enhancement of public spaces, the preservation of natural habitats, and the
promotion of biodiversity. In addition, community gardening initiatives provide other
benefits, including increased access to fresh produce, economic benefits, and opportunities
for cultural exchange and preservation. Overall, the multiple benefits of participatory
green space creation underline its potential as a holistic approach to increasing use of green
spaces among different populations as well as enhancing individual health and wellbeing,
social cohesion and sustainable behavior. However, it should be noted that in many studies
(especially qualitative research) the concepts of the outcome variables presented were often
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not properly defined. As a result, it was not always clear what was meant specifically,
which calls for caution in interpreting the findings of this review.

4.5. Limitations

The integration of qualitative, quantitative, and mixed-method studies from differ-
ent disciplines without considering study quality as an exclusion criterion in this review
was intended to provide a comprehensive overview of different participatory green space
interventions, but comes with certain limitations. Firstly, the results might be biased due
to weak methodological studies skewing the results of the synthesis. Only about eight
percent of the studies were rated as high quality, while 44 percent were rated as low quality.
Secondly, qualitative studies predominantly reported positive outcomes, shedding light
on the subjective experiences and perceived benefits of participants. The predominance of
qualitative studies in this review reporting positive outcomes may lead to bias, potentially
skewing the overall findings towards positive effects. Conversely, quantitative studies
yielded more varied results, highlighting the importance of quantitative assessment to
complement qualitative insights. However, the overall heterogeneity in study populations,
interventions, and outcome measures and the resulting differences in the number of studies
on each of these posed challenges for synthesizing results and necessitates careful interpre-
tation of findings. Furthermore, most of studies that we analyzed in this review (91 of 133)
come from either North America or Europe, creating possible biases due to the sociocultural
background of the countries in which the majority of the studies were conducted. This
might reduce the transferability of the present findings to other sociocultural contexts. In
addition, only articles written in English were included in this review. Consequently, results
published in other languages were not considered, which represents another limitation of
this research, as important results could be missed. A further limitation of our analytic
approach is the lack of differentiation between types of urban green spaces in the analysis
of health effects. Different green spaces may have varying impacts on health based on their
unique characteristics and quality [27,166]. The primary focus of this review was to provide
an overview of the effects of different participatory interventions in green spaces, and these
only occasionally reflect green space types, such as in the case of community gardening.

5. Conclusions and Future Directions

In conclusion, the participatory creation of urban green spaces represents a promising
approach to promoting health and wellbeing while simultaneously contributing to climate
change mitigation in urban areas. It provides an opportunity to actively involve groups that
might otherwise not benefit that much from the health-promoting effects of green spaces,
while also adding the personal and social benefits of participation, which exposure to green
spaces does not offer. While the evidence overwhelmingly supports the positive impacts
of participatory interventions, further research is needed to deepen our understanding of
the complex relationships between participation, green spaces, and health outcomes to be
able to distinguish between the effects of experiencing green spaces and being exposed
to them. There is a broad body of research on the health effects of community gardening
and a solid amount of research on environmental volunteering. However, research on
the health effects of participation in planning and building urban green spaces is still
lacking. In particular, further research is required in the form of quantitative studies
that allow for causal inferences to be drawn, as well as studies that compare different
subpopulations (e.g., vulnerable or clinical populations) using robust research designs.
Future studies could investigate which types of participatory green space interventions are
most effective in different contexts and for different populations. Moreover, causal studies
that permit a comparison of the health effects of active participation in green spaces with
those of mere exposure are needed to provide more detailed information on the specific
benefits of participation. Future studies could also examine which types, functions, and
characteristics of green spaces are most beneficial for health and how green spaces work
through different pathways to health. By addressing the methodological challenges and
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building upon the findings of existing studies, future research can inform the development
of effective, equitable, and participatory green space interventions to enhance public health
and wellbeing while strengthening social cohesion as well as contributing to the fight
against climate change.
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on health; Table S3: Overview of effects on different health outcomes (not aggregated); Table S4:
Overview of effects on other outcomes (not aggregated); PROSPERO Review Protocol.
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