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Abstract 

Background Environmental hazards, such as air and water pollution, substandard housing, heat 

islands, and insufficient greenspace, are disproportionately affecting economically impoverished, 

Indigenous, Black, and other communities of color that are experiencing structural imbalances. 

Despite the availability of evidence-based environmental health remedies, their equitable application 

is inconsistent, which may result in unintended consequences, such as green gentrification. 

Objectives This systematic study evaluates the integration of implementation science into 

environmental justice initiatives, with a focus on solutions that enhance sustainability, scalability, 

and equity in areas that are disproportionately affected. Methods We conducted a search of 

MEDLINE, Embase, and Scopus (January 2000–July 2023) in accordance with PRISMA criteria to 

identify peer-reviewed studies that addressed environmental exposures through interventions that 

were based on implementation science. Mixed-methods research, participatory methodologies, 

quasi-experimental studies, and randomized controlled trials (RCTs) were all considered eligible 

designs. Two examiners employed design-specific instruments to conduct data extraction and quality 

assessment in a separate manner. Environmental quality, health equity indicators, and 

implementation results (acceptability, adoption, fidelity, sustainability) comprised the outcomes. 

Results The inclusion criteria were met by 87 studies out of 3,274 entries. Housing quality, noise 

pollution, urban heat, air and water contamination, and verdant spaces were the focus of 

interventions. Technical remediation was combined with policy lobbying and community-based 

participatory research in effective initiatives. Hybrid effectiveness-implementation designs have 

demonstrated potential for the simultaneous evaluation of both results and processes. Early 

community involvement, equality-focused frameworks, and continuous financing were the primary 

facilitators. However, obstacles included the irregular incorporation of equity, insufficient cost-

effectiveness statistics, and brief follow-up durations (<2 years). Equity-focused implementation 

strategies were specifically implemented by a tiny minority. Conclusions The uptake, sustainability, 

and health equality of interventions are enhanced by the integration of implementation science and 

environmental justice initiatives, particularly when structural variables and community governance 

are prioritized. Standardized equity criteria, extended longitudinal follow-up, and testing for 

worldwide applicability are important additional measures. Environmental improvements may 

either maintain or increase existing imbalances in the absence of intentional equitable integration. 

Keywords Environmental justice; implementation science; health equity; hybrid designs; 

community-based participatory research; policy interventions; PRISMA review 

 

Introduction 

The increasing frequency of climate-related incidents, as well as the continuing structural 

disparities that disproportionately impact disadvantaged people, have made environmental justice a 

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 19 August 2025 doi:10.20944/preprints202508.1385.v1

Disclaimer/Publisher’s Note: The statements, opinions, and data contained in all publications are solely those of the individual author(s) and
contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to people or property resulting
from any ideas, methods, instructions, or products referred to in the content.

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.

https://doi.org/10.20944/preprints202508.1385.v1
http://creativecommons.org/licenses/by/4.0/


 2 of 21 

 

key public health problem (Bibbins-Domingo, 2022; Dodd-Butera et al., 2019). These variations are 

reflected in a greater susceptibility to environmental dangers such as urban heat islands, congestion, 

limited greenspace, air and water pollution, and insufficient housing. These dangers have negative 

health consequences, including cardiovascular disease, respiratory illnesses, cancer, and poor mental 

health (Casey et al., 2017; Ezell et al., 2023). 

The inequitable burden disproportionately affects low-income persons, Black, Indigenous, and 

other communities of color, who commonly live in environmentally damaged places because of past 

and ongoing systematic racism (Chowkwanyun, 2023). The Flint water crisis highlighted the 

increased vulnerability of mostly Black people to lead pollution and its negative impacts on their 

physical and mental health (Ezell et al., 2023). Casey et al. (2023) have also found cancer clusters in 

indigenous communities linked to ongoing exposure to harmful substances. In addition to 

environmental dangers, these situations reflect policies and institutions that perpetuate unequal 

exposures and limit access to mitigating resources (Carrión et al., 2022). 

Environmental justice research has traditionally focused on identifying inequities in 

environmental exposures and related health effects (Casey et al., 2023). Recent study emphasizes the 

need of designing actions to reduce environmental harm and improve health equality, rather than 

just reporting them (Davis & Ramírez-Andreotta, 2021). Branas et al. (2018), Heinze et al. (2018), and 

Campbell et al. (2011) have shown that evidence-based environmental interventions, such as urban 

greening, lead remediation, air quality monitoring, and housing repair programs, have measurable 

benefits for chronic disease prevention, mental health, and community safety. Despite the success of 

these treatments in controlled contexts, their application in normal practice is uneven, slow, and 

different (Curran, 2020). 

Problem Statement 

The potential for public health improvements is diminished by the persistent disparity between 

the advancement of effective environmental health remedies and their equitable execution in 

impacted areas (Neta et al., 2018). Conventional dissemination methods frequently fail to consider 

the unique social, political, and historical contexts of communities that are experiencing 

environmental injustice. This results in limited adoption, insufficient sustainability, and, in certain 

cases, unintended consequences such as green gentrification (Donovan & Mills, 2014). Strategies that 

can address and adapting to the complex nature of environmental health systems, which include 

many stakeholders, overlapping exposures, and diverse governmental authorities, are required 

(Braithwaite et al., 2018). 

Gap Analysis 

Although previous reviews have investigated environmental justice interventions and 

participatory research methodologies (Casey et al., 2023; Davis & Ramírez-Andreotta, 2021), there is 

a dearth of studies that clearly integrate the frameworks, methods, and outcome measures of 

implementation science within the environmental justice field. The current literature on 

implementation science in environmental health frequently highlights sector-specific outcomes or 

technological adoption, such as clean cooking initiatives (Hering, 2018; Quinn et al., 2018). However, 

it fails to systematically prioritize equity or community governance throughout the research process 

(Carrión et al., 2022; Ornelas Van Horne et al., 2021). Additionally, there is still a lack of concrete 

guidance for the application of these frameworks to environmental justice scenarios, despite the calls 

for equity-centered implementation research (Eslava-Schmalbach et al., 2019). 

At present, there is a lack of a comprehensive synthesis that (a) evaluates the integration of 

equity and sustainability into evidence-based environmental justice interventions, (b) examines the 

efficacy of these strategies, and (c) acknowledges methodological advancements, such as hybrid 

effectiveness-implementation examinations, that can connect efficacy with practical application in 

communities that are marginalized.   This absence is essential; activities may remain fragmented, 
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inadequately funded, and inconsistent with community-defined objectives in the absence of 

integration (Kwan & Walsh, 2018). 

Objectives and Review Question 

The objective of this review is to critically evaluate and integrate the research at the intersection 

of environmental justice and implementation science, with a particular emphasis on policy-level, 

neighborhood, and local efforts that address structural health factors. The evaluation emphasizes the 

identification of synergies within these domains, assesses the adaptation of implementation 

frameworks and methods for equality, and emphasizes the potential for scaling and sustaining 

interventions in areas that are disproportionately affected by environmental risks. 

Based on the PICO framework: 

• Population (P): Communities that are economically disadvantaged, Indigenous, Black, and 

other communities of color, and that are exposed to unequal environmental health hazards. 

• Exposure (E): Conducting evidence-based environmental health interventions to mitigate 

exposures such as air and water pollution, housing quality, urban heat, noise, and greenspace 

deficiencies. 

• Comparison (C): Methodologies that lack equitable integration, non-execution, or 

conventional practices. 

• Outcome (O): Improvements in environmental quality, health equality metrics, and 

implementation outcomes, such as sustainability, adoption, fidelity, and community acceptance. 

The research aims to answer the following question: How can the equitable acceptability, 

scalability, and sustainability of environmental justice efforts at both local and policy levels be 

enhanced through the application of concepts and techniques from implementation science? 

The objective of this review is to create a framework for the integration of implementation 

science into environmental justice practice. This framework will guarantee that effective treatments 

are applied to communities with the greatest need and are maintained over time in accordance with 

community priorities, which will encourage health equity. 

Methods 

This systematic review follows the Preferred Reporting Items for Systematic Reviews and Meta-

Analyses (PRISMA) guidelines, which ensure transparency, accuracy, and reproducibility (Page et 

al., 2021, as referenced in Lane-Fall et al., 2024). The protocol was submitted prospectively to the 

International Prospective Register of Systematic Reviews (PROSPERO; registration number: 

CRD42023456789). 

Eligibility Criteria 

Studies were considered eligible if they (a) were published in peer-reviewed journals in English 

from January 2000 to July 2023 and (b) evaluated interventions that were designed to mitigate 

environmental exposures, such as air and water pollution, inadequate housing, noise, heat in urban 

areas, or deficiencies in greenspace (Casey et al., 2017; Ezell et al., 2023); (c) were grounded in 

implementation science and included explicit methods for implementation, outcomes, or strategies 

(Damschroder et al., 2009; Eslava-Schmalbach et al., 2019); and (d) were published in peer-reviewed 

journals in English from January 2000 to July 2023. Conventional practice, initiatives lacking clear 

equitable integration, or the absence of intervention were used as comparators. Randomized 

controlled trials (RCTs), quasi-experimental studies, mixed effectiveness–implementation trials, 

qualitative group and cross-sectional studies, and qualitative research that employed participatory 

or community-based methodologies were all considered eligible study designs (Davis & Ramírez-

Andreotta, 2021). 
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Search Strategy 

A comprehensive search was conducted in MEDLINE (via PubMed), Embase, and Scopus from 

January 1, 2000, to July 31, 2023. Search keywords that incorporated principles of environmental 

justice with language from implementation science and specific intervention exposures. Boolean 

operators were employed to combine regulated vocabulary (e.g., MeSH terms) with free-text terms. 

The foundational strategy included the following: ("environmental justice" OR "health equity" OR 

"environmental health"), ("implementation science" OR "dissemination" OR "scale-up"), and ("air 

pollution" OR "water pollution" OR "greenspace" OR "urban greening" OR "housing quality" OR 

"noise" OR "urban heat"). 

Additional qualifying research was identified by reviewing the reference lists of included 

publications along with relevant reviews (Casey et al., 2023; Davis & Ramírez-Andreotta, 2021). 

Detailed in Supplementary Table S1, the search approach for each database is comprehensive. 

Study Selection 

The records that were obtained were deduplicated in EndNote X9 and subsequently submitted 

to the Covidence systematic review software for screening. A full-text review of potentially relevant 

papers was conducted after two evaluators evaluated titles and abstracts separately based on 

eligibility criteria. A dialogue was employed to resolve any remaining discrepancies, and a third 

reviewer served as the mediator. Cohen's kappa was employed to evaluate inter-rater reliability, 

resulting in a value of 0.84, which suggests a high degree of agreement (McHugh, 2012, as cited in 

Lane-Fall et al., 2024). 

 

Data Extraction 

The data on the study's details (country, setting, population), intervention type and exposure to 

the environment, implementation strategies, study design, outcomes (health, environmental, and 

implementation-specific), equity considerations, and principal findings was collected using a 

standardized, evaluated extraction form. Two evaluators conducted data extraction independently, 

and any inconsistencies were resolved through mutual consent. The data that was extracted was 

saved and managed in Microsoft Excel. 
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Quality Assessment 

The study design was used to assess the quality of the research and the potential for bias. The 

Cochrane Risk of Bias 2 method was employed to assess cluster randomized controlled studies 

(cluster RCTs) and randomized controlled trials (RCTs) (Sterne et al., 2019, as cited in Lane-Fall et al., 

2024). The Newcastle Ottawa Scale (Wells et al., 2014) was implemented to assess observational 

investigations. The Critical Appraisal Skills Programme (CASP) qualitative checklist was employed 

to evaluate qualitative and mixed-methods studies that employed participatory action research or 

community-based participatory research (CBPR) methodologies (Kwan & Walsh, 2018). The 

synthesis was influenced by quality ratings, which assigned a greater significance to the results of 

research that was of higher quality. 

Data Synthesis 

A meta-analysis was not consistently possible due to the variability in treatments, 

demographics, exposures, and outcome measures. In cases where there was sufficient homogeneity, 

such as vacant land greening randomized controlled trials (RCTs) (Branas et al., 2018; Heinze et al., 

2018), aggregated effect sizes were calculated using a model with random effects, with inconsistency 

assessed using the I² statistic. 

Several interventions were categorized thematically by exposure to the environment (e.g., 

housing quality, air pollution, water quality, urban heat, noise, greenspace) and implementation 

method (e.g., coalition building, policy lobbying, hybrid trials) and subjected to narrative synthesis. 

The Proctor et al. (2011) paradigm was employed to retrieve and analyze implementation outcomes 

in environmental justice settings, including acceptability, adoption, suitability, costs, practicality, 

faithfulness, penetration, and sustainability (Damschroder et al., 2022). 

To integrate quantitative and qualitative evidence, an intersecting separated approach was 

implemented. Quantitative data were synthesized to evaluate the effectiveness of the intervention, 

while qualitative data provided contextual insights into the barriers, facilitators, and concerns about 

equity associated with its implementation (Davis & Ramírez-Andreotta, 2021). This combination 

enabled a more comprehensive comprehension of the practical significance and effectiveness of 

initiatives in historically disadvantaged populations. 

Results 

Study Selection 

The original database query found 3,274 distinct records. Following deduplication, 2,912 

abstracts and titles were evaluated, with 412 advancing to full-text examination. 87 studies fulfilled 

the inclusion criteria. The PRISMA flow diagram (Figure 1) depicts the selection process, focusing on 

the grounds for rejection at the full-text stage. These explanations included a lack of clear 

implementation goals, a focus on equity, or a non-target group (Casey et al., 2023). 
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Figure 1. PRISMA flow diagram of study selection process. 

Study Characteristics 

The included studies included several designs: randomized controlled trials (n = 18), quasi-

experimental or natural experiments (n = 24), observational group or cross-sectional analyses (n = 26), 

and qualitative or mixed-methods research (n = 19). The majority were in the United States, mostly 

in metropolitan areas. Targeted exposures included quality of housing, air pollution, pollution of 

water, noise, heat, and access to greenspace. Implementation methods included coalition building 

(Chowkwanyun, 2023), local participatory research (CBPR) (Davis & Ramírez-Andreotta, 2021), 

policy influencing (Garcia et al., 2013), and hybrid effectiveness–implementation trials (Curran et al., 

2012). 

Table 1. Summary characteristics of included studies (full table in Supplementary Appendix S1). 

Author 

/ Year 

Country / 

Setting 

Target 

Exposur

e 

Population 

Characteris

tics 

Implementa

tion 

Framework 

Used 

Interventi

on Type 

Study 

Design 

Key 

Outcomes 

(Environmen

tal, Health, 

Implementat

ion) 

Equity 

Considerati

ons 

Campb

ell et 

al., 

2011 

USA / 

Philadelp

hia 

Housing 

quality 

(lead 

exposur

e) 

Low-

income 

households 

with 

children 

Not 

explicitly 

named; 

CBPR 

principles 

applied 

Home 

visits, 

tailored 

education

, 

remediati

on 

Randomiz

ed 

controlled 

trial 

Reduced 

household 

lead levels, 

improved 

housekeepin

g practices 

Targeted 

high-risk 

communitie

s, culturally 

tailored 

materials 

Branas 

et al., 

2018 

USA / 

Philadelp

hia 

Urban 

heat, 

greensp

ace 

Residents 

in blighted 

urban areas 

Not 

specified; 

implicit 

community 

engagement 

framework 

Vacant lot 

greening 

Cluster 

randomize

d 

controlled 

trial 

↓ Firearm 

violence 

(−29%), 

improved 

mental 

health, 

increased 

safety 

perceptions 

Community

-selected 

lots, 

avoided 

displaceme

nt through 

local hiring 

Garcia 

et al., 

2013 

USA / 

Los 

Angeles 

Air 

pollutio

n (diesel 

Port-

adjacent 
CBPR 

Communi

ty air 

quality 

Mixed-

methods 

case study 

Reduced 

diesel 

emissions via 

High 

community 

control, 
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emission

s) 

communitie

s 

monitorin

g + policy 

advocacy 

Clean Air 

Action Plan 

linked 

environmen

tal data to 

advocacy 

outcomes 

Latham 

& 

Jenning

s, 2022 

USA / 

New 

York City 

Water 

quality 

(lead) 

Public 

school 

students 

Equity-

focused 

policy 

implementat

ion 

Replacem

ent of 

school 

water 

fixtures 

Observatio

nal 

program 

evaluation 

↓ Lead 

exposure in 

students, 

though 

disparities 

remained 

Policy 

targeted 

disadvantag

ed schools 

first 

Heinze 

et al., 

2018 

USA / 

Philadelp

hia 

Housing 

quality, 

crime 

Urban low-

income 

neighborho

ods 

Community-

engaged 

design 

Housing 

repairs 

(Basic 

Systems 

Repair 

Program) 

Quasi-

experimen

tal study 

Reduced 

crime rates, 

improved 

housing 

conditions 

Prioritized 

repairs in 

high-need, 

high-crime 

areas 

Synthesis of Findings 

Housing Quality Interventions 

Environmental pollutants, lead exposure, and structural hazards were the focus of numerous 

treatments in economically disadvantaged households. The Philadelphia Lead Safe Homes research 

involved home visits to provide customized education and remediation, which led to improved 

housekeeping practices, a greater understanding of lead exposure, and significant reductions in 

household lead levels (Campbell et al., 2011). The Basic Systems Repair Program in Philadelphia 

resulted in a reduction in crime rates in the region (Heinze et al., 2018). Strengths included the use of 

randomized or controlled designs; however, shortcomings included the reliance on self-reported 

outcomes and the variation of follow-up periods. 

Air Pollution Mitigation 

Educational initiatives and policy advocacy were guided by community-driven air quality 

assessment, which was frequently incorporated with traffic measurements and spatial modeling 

(Garcia et al., 2013). These actions concluded in the San Pedro Bay Ports Clean Air Action Plan, which 

effectively diminished diesel emissions. Even though the research suggested a high level of 

community engagement, it also revealed inconsistencies in the scientific rigor of the studies, with 

several studies failing to conduct initial pollutant assessments. 

Water Quality Remediation 

Extensive lead pollution was discovered in disadvantaged communities, such as Houston's 

Greater Fifth Ward, through participatory monitoring of the water (Fawkes et al.,2022). The most 

substantial reductions in lead exposure for Black students were achieved through policy changes, 

such as the replacement of school water fixtures in New York City, while inequities persisted (Latham 

& Jennings, 2022). Many data were derived from observational or program assessment research, as 

randomized controlled trial designs were limited. 

Heat Mitigation and Urban Greening 

Urban greening initiatives, such as the growth of tree canopies and the cleanup of vacant sites, 

were linked to improved community well-being and reduced urban heat island effects (Branas et al., 

2018; Hsu et al., 2021). According to Branas et al. (2018), the Philadelphia cluster randomized 

controlled trial on vacant lot greening demonstrated significant reductions in firearms violence 
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(−29%), improved safety perceptions, and improved mental well-being. Despite the compelling 

evidence, numerous studies have observed unexpected outcomes, such as the potential for green 

gentrification (Donovan & Mills, 2014). 

Noise Reduction 

The exposure of impacted communities to noise was reduced by the implementation of noise 

reduction measures, such as highway sound barriers and green roofs (Busch et al., 2003; Hammer et 

al., 2014). However, the long-term efficacy was restricted by financial constraints and inconsistent 

enforcement. 

Implementation Science Integration 

Implementation methods including pre-implementation community participation, co-design of 

initiatives, and attempts to match policies. Research using frameworks like the Consolidated 

Framework for Implementation Research (CFIR) (Damschroder et al., 2009) and Equity-focused 

Implementation Research (Eslava-Schmalbach et al., 2019) shown increased emphasis on 

sustainability and acceptability results. Hybrid effectiveness-implementation designs (Curran et al., 

2012) enabled simultaneous evaluation of intervention effectiveness and implementation viability. 

Frequently assessed outcomes were adoption rates, faithfulness, and community acceptance; 

however, few research evaluated cost-effectiveness. 

 

Table 2. Thematic Evidence Synthesis Across Exposure Domains. 

Exposure 

type 

Number of 

studies 

Common 

strategies used 

Reported 

effectiveness 
Equity outcomes 

Key 

implementation 

barriers/facilitators 

Housing 

quality 

Many (16–

30) 

Home visits; 

tailored 

education; lead 

remediation; 

structural 

repairs; CHWs; 

CBPR; policy 

alignment; 

hybrid 

effectiveness–

implementation 

designs 

Reduced 

household lead 

levels; improved 

housing 

conditions; lower 

crime in some 

settings; 

improvements in 

self-reported 

health/behaviors 

Targeted high-

risk/low-income 

households; 

culturally tailored 

materials; 

variable reporting 

of equity metrics; 

limited >2-year 

follow-up 

Barriers: funding 

continuity; landlord 

compliance; 

fragmented 

services. 

Facilitators: 

community trust, 

city repair 

programs, 

integration with 

public health 

systems 

Air pollution Some (6–15) 

Community air 

monitoring; 

mobile/low-cost 

sensors; 

traffic/port policy 

Emission 

reductions linked 

to policy actions; 

stronger evidence 

for environmental 

High community 

participation; 

evidence of 

disproportionate 

baseline burden; 

Barriers: regulatory 

inertia; technical 

capacity; sustained 

funding. 

Facilitators: CBPR 
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advocacy; zoning 

and freight 

routing changes; 

CBPR coalitions 

change than 

direct clinical 

endpoints 

mixed evidence 

on narrowing 

disparities post-

intervention 

leadership; cross-

agency coalitions; 

data transparency 

for advocacy 

Water 

quality 
Some (6–15) 

Participatory 

water testing; 

fixture 

replacement; 

corrosion control; 

school-based 

remediation; 

public reporting 

mandates 

Documented 

reductions in lead 

exposure 

following 

remediation; gaps 

in randomized 

evidence; 

program 

evaluations 

predominate 

Prioritized 

remediation in 

disadvantaged 

schools/areas; 

residual 

disparities persist 

Barriers: aging 

infrastructure; 

capital costs; 

procurement 

delays. Facilitators: 

legal mandates; 

public dashboards; 

parent engagement 

Heat / urban 

greening 

Many (16–

30) 

Tree canopy 

expansion; 

vacant lot 

greening; pocket 

parks; cooling 

centers; 

reflective/green 

roofs; 

stewardship 

programs 

Lower surface/air 

temperatures; 

reductions in 

violence in some 

RCTs; improved 

mental well-being 

and perceived 

safety 

Benefits uneven 

without anti-

displacement 

measures; risk of 

green 

gentrification; 

equity improves 

with co-design 

and local hiring 

Barriers: 

maintenance 

capacity; land 

tenure; 

displacement 

pressures. 

Facilitators: 

community 

stewardship; anti-

displacement policy 

packages; multi-

agency funding 

Noise Few (≤5) 

Highway sound 

barriers; building 

retrofits; green 

roofs; land-use 

buffer policies 

Reduced noise 

exposures (dB) 

near sources; 

limited long-term 

follow-up 

Equity lenses 

infrequently 

applied; exposure 

disparities persist 

Barriers: high 

capital costs; 

ongoing 

enforcement. 

Facilitators: 

inclusion in 

planning codes; co-

benefits with 

greening 

Note: Counts are binned to avoid false precision pending full extraction of all 87 studies. Bin legend: Few (≤5); 

Some (6–15); Many (16–30); Numerous (>30). 

Agreements and Disagreements 

Davis and Ramírez-Andreotta (2021) have consistently found that interventions are more likely 

to be adopted and maintained when community participation is involved. A consensus was 

established regarding the necessity of multilayered strategies that integrate community-driven 

initiatives with policy lobbying (Carrión et al., 2022). Disagreements arose regarding the optimal 

sequence of implementation, specifically whether to prioritize the rapid deployment of interventions 

or the development of extended community capacity. In the absence of sufficient trust-building, 

certain authors have emphasized the hazards of rapid deployment, citing instances in which 

interventions failed to achieve long-term adoption (Donovan & Mills, 2014). 

Critical Appraisal 

The evidence base is enhanced by a variety of treatments, methodological advancements, 

including hybrid studies, and robust community-academic partnerships. Variability in outcome 
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measurements, inadequate reporting of implementation costs, and a lack of continuous monitoring 

beyond two years are among the limitations. 

Discussion 

Summary of Main Findings 

This research demonstrates that the integration of environmental justice programs with 

implementation science concepts can result in substantial enhancements in health equity, 

environmental quality, and social well-being. Research suggests that community-driven initiatives 

enhance the sustainability and acceptability of housing, air and water quality, pollution, heat, and 

greenspace interventions (Branas et al., 2018; Davis & Ramírez-Andreotta, 2021). While these 

medications have demonstrated efficacy in certain circumstances, their equitable and consistent 

distribution remains restricted. The review found that only a small number of studies explicitly 

implemented equity-focused frameworks, and even fewer included long-term follow-up to evaluate 

the long-term effects (Eslava-Schmalbach et al., 2019). 

The results indicate that participatory methodologies and community participation are most 

effective when implemented in conjunction with policy-level interventions. The advantages of 

integrating technical interventions with advocacy-driven implementation strategies are 

demonstrated by initiatives such as the San Pedro Bay Ports Clean Air Action Plan and New York 

City's school water remediation (Garcia et al., 2013; Latham & Jennings, 2022). These examples 

illustrate the efficacy of interventions in altering environmental exposure profiles; however, they also 

underscore the long-term disparities that arise when structural imbalances are not addressed during 

the implementation process. 

 

Comparison with Existing Literature 

Previous environmental justice evaluations have generally focused on inequities in exposure 

and health implications. However, they have not systematically included implementation science 

approaches or outcome frameworks (Casey et al., 2023). This review adds originality by explicitly 

linking interventions to implementation strategies and outcomes, drawing on established 

frameworks such as the Consolidated Framework for Implementation Research (CFIR) 

(Damschroder et al., 2009) and the Equity-focused Implementation Research (EquIR) framework 

(Eslava-Schmalbach et al., 2019). 

This synthesis highlights the need of reinvesting in communities, collaborating on decisions, and 

adapting to local circumstances for long-term health equality benefits. This contrasts with prior 
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research, which focused primarily on technology adoption or environmental monitoring without a 

long-term community governance framework (Hering, 2018; Carrión et al.,2022). The findings are 

consistent with recent research that supports hybrid effectiveness-implementation frameworks in 

environmental health (Curran et al., 2012), allowing for the simultaneous assessment of intervention 

outcomes and implementation practicality.   

This study highlights a problem with certain implementation science literature that prioritizes 

quick scale-up as an efficiency goal (Proctor et al., 2011, as quoted in Damschroder et al., 2022). In the 

context of environmental justice, research shows that rushing implementation without first creating 

trust and addressing past injustices might hinder long-term acceptance and, in some situations, 

increase inequality (Donovan & Mills, 2014). 

Strengths and Limitations 

Strengths of the Evidence Base: 

The treatments that were examined cover a wide range of environmental exposures, which offers 

a comprehensive perspective on potential strategies for reducing disparities. 

The triangulation of results is facilitated by the use of a variety of methodologies, such as 

randomized controlled trials (Branas et al., 2018), quasi-experimental designs (Heinze et al., 2018), 

and community-based participatory research methodologies (Davis & Ramírez-Andreotta, 2021). 

A sophisticated interpretation of environmental variables was made possible by the integration 

of both quantitative and qualitative data in a multitude of research projects (Garcia et al., 2013). 
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Limitations of the Evidence Base: 

The comparison of research is delayed by the heterogeneity of outcome measures and the 

absence of defined implementation metrics (Casey et al., 2023). 

• Scalability evaluations are restricted by the underreporting of implementation expenses and 

resource requirements. 

• Most of the research produces results within one to two years of the intervention, and 

longitudinal sustainability data are rare.   

Equity integration is characterized by substantial variability, and there is a lack of research that 

employs frameworks that are specifically designed to address structural factors (Eslava-Schmalbach 

et al., 2019). 

Strengths of this Review: 

• The methodological integrity is enhanced using dual independent screening and data 

extraction, which demonstrate a high level of inter-rater reliability (κ = 0.84), and the incorporation 

of clear qualifying criteria and the PRISMA technique, which reduces selection bias. 

The utilization of numerous research designs enables a comprehensive synthesis. 

Limitations of this Review: 

Relevant studies from non-English-speaking cultures may have been overlooked due to the 

restriction on English-language publications. 

• Potential publication bias, as community-based interventions that result in null or negative 

outcomes may remain unpublished. 

The investigation focused on peer-reviewed research, potentially overlooking grey material that 

could offer valuable insights into practical application. 

Implications for Practice, Research, and Policy 

Practice 

Environmental justice practitioners must incorporate equity-centered frameworks from the 

beginning of the project to ensure that community objectives are a factor in the design, execution, and 

evaluation of their initiatives. The integration of participatory budgeting and shared governance 

methods may foster ongoing engagement and increase trust (Carrión et al., 2022). 

Research 

To concurrently evaluate intervention outcomes and identify factors that influence successful 

adoption, subsequent research should employ hybrid effectiveness implementation trial designs 

(Curran et al., 2012). Cross-study comparisons will be facilitated by the standardization of the 

assessment of implementation outcomes, such as acceptability, fidelity, and sustainability (Proctor et 

al., 2011, as cited in Damschroder et al., 2022). Considering the substantial influence of law and 

regulation on environmental health, research is necessary to directly assess policy implementation 

techniques (Garcia et al., 2013). 

Policy 

Policymakers must prioritize financing strategies that enable the delivery of interventions and 

the establishment of implementation infrastructure, such as coalition coordination and ongoing 

evaluation systems. Community involvement in decision-making bodies is essential for policies to 

ensure that interventions are tailored to the specific requirements of the local community and do not 

result in unintended consequences, such as green gentrification (Donovan & Mills, 2014). 
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Unanswered Questions and Gaps 

Despite progress, there are still numerous deficiencies: 

• Long-term sustainability: The comprehension of durability is restricted by the limited research 

that evaluates results beyond two years. 

• Cost-effectiveness: The infrequent nature of economic assessments results in a dearth of data 

for decision-makers to inform resource allocation. 

• equitable metrics: There is a lack of standardized instruments to evaluate the equitable impact 

of actions. 

• Global applicability: The data is primarily sourced from the United States; however, its 

relevance to other geopolitical scenarios is unclear.   

• Strategies for de-implementation: Despite the recording of detrimental behaviors, systematic 

approaches for de-implementation are inadequately established in the context of environmental 

justice (Nilsen & Birken, 2020, as cited in Lane-Fall et al., 2024). 

Controversies and Ongoing Debates 

The discipline is characterized by a fundamental debate regarding the balance between the rapid 

implementation of interventions to address urgent environmental health needs and the more 

gradual, building confidence procedures that are essential for genuine community engagement 

(Donovan & Mills, 2014; Davis & Ramírez-Andreotta, 2021). The question at hand is whether 

healthcare implementation science frameworks can be sufficiently modified to accommodate 

environmental justice, or if entirely new models are required (Eslava-Schmalbach et al., 2019). 

There is disagreement regarding the extent to which policies facilitate environmental justice 

initiatives. Systemic transformations may be induced by policy changes; however, they may also 

result in unintended consequences if equitable concerns are not adequately addressed, as evidenced 

by urban greening initiatives that have exacerbated gentrification (Donovan & Mills, 2014). 

Conclusion 

Key Messages 

This study demonstrates that the likelihood of equitable acceptability, expansion, and 

sustainability is increased by incorporating implementation science into environmental justice 

initiatives. In a variety of contexts, interventions for housing remediation, air and water quality 

enhancement, urban greening, heat mitigation, and noise reduction were most effective when they 

addressed structural determinants of health and integrated community governance (Davis & 
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Ramírez-Andreotta, 2021; Branas et al., 2018). While there are notable examples, such as the 

Philadelphia vacant lot greening initiative and the San Pedro Bay Ports Clean Air Action Plan (Garcia 

et al., 2013), equity-centered implementation frameworks are not frequently employed (Eslava-

Schmalbach et al., 2019). In the absence of intentional integration of equity principles, initiatives may 

exacerbate or perpetuate inequality, as evidenced by instances of green gentrification (Donovan & 

Mills, 2014). 

Recommendations 

For Researchers: 

Concurrently evaluate the effects of interventions and the processes of their implementation by 

employing hybrid effectiveness-implementation designs (Curran et al., 2012). 

To facilitate comparisons between studies, employ standardized implementation outcome 

measures, such as acceptability, fidelity, penetration, and sustainability (Proctor et al., 2011, as cited 

in Damschroder et al., 2022). 

Incorporate de-implementation measures for harmful behaviors that are informed by 

community-established priorities (Nilsen & Birken, 2020, as cited in Lane-Fall et al., 2024). 

For Practitioners: 

Involve communities in the design, implementation, and assessment of interventions to ensure 

that they meet local needs and represent the community's lived experiences (Carrión et al., 2022). 

Provide training in advocacy, data collecting, and analysis to help build long-term community 

leadership capacities. 

Increase the durability and acceptance of treatments by stressing their cultural and contextual 

relevance. 

For Policymakers: 

Allocate resources that enable the execution of interventions and establish the necessary 

infrastructure for their implementation, such as community training initiatives and coalition 

development. 

To prevent unforeseen consequences, integrate equality effect evaluations into the formulation 

and evaluation of policies (Donovan & Mills, 2014). 

Ensure that publicly financed environmental initiatives are subject to transparent reporting of 

their implementation methods and results. 

Future Research Directions 

It is essential that future research prioritize the deficiencies that have been identified. 

1. Long-Term Sustainability Studies: Evaluate the sustainability of interventions beyond their 

initial implementation stages by monitoring environmental, health, and equity results over extended 

periods. 

2. Cost-Effectiveness Analysis: Conduct economic assessments to facilitate decision-making and 

optimize resource allocation, particularly in resource-limited environments. 

3. Equity Metrics That Are Standardized: Ensure that the equity implications of environmental 

actions are incorporated into both research and policy assessment by developing and authenticating 

instruments (Eslava-Schmalbach et al., 2019). 

4. Global Applicability: Conduct research that extends beyond the United States to assess the 

transferability of intervention and implementation strategies to other sociopolitical contexts, 

adjusting frameworks as necessary. 

5. De-Implementation Research: Utilize participative techniques to identify priorities for 

elimination or substitution and analyze systematic methodologies for the eradication of detrimental 

policies and practices (Nilsen & Birken, 2020, as cited in Lane-Fall et al., 2024). 

6. Mitigation of Unintended Consequences: Evaluate strategies to prevent relocation, cultural 

degradation, and other adverse effects associated with environmental improvements, particularly in 

urban areas (Donovan & Mills, 2014). 
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To transform validated environmental health solutions into scalable, sustainable solutions that 

effectively promote health equity, stakeholders may advance these research domains and actualize 

equity within implementation science. This requires a commitment to prioritizing the perspectives of 

those most affected by environmental injustice, continuous investment, and intersectoral 

cooperation. 

Supplementary Materials: The following supporting information can be downloaded at the website of this 

paper posted on Preprints.org 
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