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Abstract: The patterns of housing, accessibility, and environmental exposure define health equity in American cities and are
controlled by urban zoning and land-use policies. Even though mounting evidence uses Geographic Information Systems (GIS) to
study spatial health disparity, evidence about the connection between zoning policy, GIS-enabled planning, and quantifiable health
outcomes is still discrete. This paper is a systematic review of the current GIS-based research to explain how zoning is a structural
determinant of health equity. The systematic literature review was performed according to PRISMA 2020. The search of the
ScienceDirect database was structured into a Boolean search involving the identification of peer-reviewed articles published between
2020 and 2026. Articles were limited to those (1) that concern the United States, (2) that involve the use of GIS or spatial analytic
techniques and (3) that discuss zoning, land-use policy, housing regulation, accessibility, or environmental exposure about health or
health equity outcomes. Having screened 142 records, 100 studies were eligible. Information abstraction considered the context of
the study, GIS practices, policy agenda, health outcomes, and equity. The quality of the studies was assessed with modified MMAT
criteria with the focus on transparency, spatial rigor, and policy relevance. The review concludes that the effect of zoning on health is
an upstream determinant of health because housing segregation, unequal access to necessary services and green space, and
disproportionality of exposure to environmental hazards are found. Geographic disparities have been revealed through the application
of GIS techniques and especially accessibility modeling, exposure mapping, spatial regression and composite equity indices.
Nonetheless, most of the literature is based on cross-sectional designs, and few longitudinal or quasi-experimental analyses of zoning
reform exist. The heterogeneity of methodology and the lack of unified incorporation of policy analysis restrict causal inference. It
has been shown that zoning reform is to be considered a form of public health intervention that has quantifiable equity consequences.
Moving towards the equity-based, data-driven zoning, it is necessary to incorporate health-related measurements into the land-use

decision-making, enhance participatory GIS practice, and enhance longitudinal assessments of policy effects.
Keywords: Zoning policy, Health equity, Geographic Information Systems (GIS), Land-use planning, Accessibility.

INTRODUCTION

Urbanization has contributed to making cities the
key spatial determinants of population health,
which manipulates patterns of exposure, access,
and opportunity, which turn into disproportionate
health outcomes among populations. Urban
environments have a direct impact on morbidity,
mortality, and health generally by means of the
spatial arrangement of residential settings,
transport  facilities, environment, and the
availability —of necessary facilities. These
constructions in the built environment generate
long-term and disproportionate health impacts on
the populations (Seyedrezaei et al., 2023; Giles-
Corti et al., 2022; Lowe et al., 2022). Zoning and
land-use regulation are now seen as structuring
policy tools that actively form these spatial
constructions and not objective technical tools and
affect the localization of environmental burdens
and health-promoting resources (Seraphim et al.,
2025; Kato-Huerta & Geneletti, 2023). Land-use
patterns are also structurally related to health
disparities with  accessibility, environmental
exposure, and infrastructure distribution

supporting the upstream determinants of health
equity of zoning as an upstream factor (Zhou et al.,
2024; Haque & Sharifi, 2024).

Health inequities around zoning in the United
States have deep historical and structural causes of
exclusion, such as exclusionary zoning, redlining,
segregation, and long-term disinvestment. Such
policies institutionalized socioeconomic
inequalities and racialized them by fomenting
residential patterns and concentrating the
environmental risks and reducing access to quality
housing, healthcare, and green infrastructure in
marginalized areas (Dennis et al., 2025; Lee et al.,
2022; Alvarez et al., 2022). Empirical studies
prove that these spatial disparities are still present
in modern American cities and they are reflected
in having disproportional exposure to air pollution,
urban heat, and infrastructural shortages, as well as
high chances of chronic disease and heat-related
death (Van Tran et al., 2025; Dzwonczyk et al.,
2025; Friedman et al., 2022). Such inequities are
further enhanced by zoning housing affordability
by contributing to residential instability and
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displacement to environmentally hazardous
locations and defining access to health-supportive
infrastructure and long-term health outcomes
(Chen et al., 2025; Curtis et al., 2024; Minaravesh,
2025).

Urban planning and public health have
progressively  embraced  data-driven  and
Geographic Information System (GIS)-driven
methods of facilitating evidence-based governance
as a response to the increased awareness of spatial
health inequities. GIS has become a vital
instrument of accessibility modeling, exposure
mapping, and equity diagnostics, which provides
an opportunity to fine-grain the analysis of
healthcare access, food environments,
transportation systems, availability of green
spaces, and environmental hazards (Spriggs et al.,
2024; Sadler et al., 2025; Jiao et al., 2025). The
term accessibility modeling is used to measure
how easily the individuals have access to the
opportunities they desire, which may be services,
jobs, or facilities, based on land-use allocation,
transport system, time-related factors, and the
attributes of the users (Malekzadeh & Chung,
2020). The U.S.-based research indicates that GIS-
based analytics have the ability to provide
distributive implications of zoning and land-use
decisions, based on vulnerability mapping,
composite indices, and scenario-based planning
tools (Bucholz et al., 2025; Yu et al., 2025; Wagas
et al., 2024). Nevertheless, researchers warn that
technocratic uses of GIS are prone to reproducing
inequities when applied without defined equity
prisms, interactions with communities, and policy
responsibility (Mortaheb & Jankowski, 2023;
Nizamani et al., 2025). In line with this literature,
research also shows the use of high-resolution
spatial analysis in the context of urban
vulnerability, resilience, and heat exposure in U.S.
cities, which supports the necessity of equity-based
GIS applications (Adu et al., 2025; Lotsah et al.,
2025).

Regardless of these developments, the literature is
still fragmented at the cross-section point of
zoning policy, GIS-enabled analysis, and health
equity outcomes. Spatial inequalities in health are
regularly reported in health studies without
necessarily involving zoning processes, whereas
research in planning focuses on zoning reforms
without necessarily considering the measurable
health consequences (Seraphim et al., 2025;
Seyedrezaei et al., 2023). The current reviews are
more inclined to consider environmental justice or
accessibility, or factors of the built environment

independently; they do not have the capacity to
guide zoning reform as a unified intervention in
the context of public health (Dennis & Sharifi,
2024; Anandhi, 2025). As a result, the systematic
synthesis of the specific area of zoning reform in
the United States, GIS-supported evidence, and
health equity mechanisms is lacking. As a way to
fill this gap, this study is a systematic literature
review of GIS-enabled planning literature that
explores the impact of zoning and land-use
policies on health equity in the United States.
Based on a conceptual model of the relationship
between zoning and housing and accessibility,
environmental  exposure, and downstream
community health outcomes, the review aims to
establish the prevailing mechanisms, gaps in
methodology, and possibilities of equity-based
zoning reform (Seraphim et al., 2025; Adu & Aliu,
2025; DOREEN et al., 2025).

METHODOLOGY

The research used a Systematic Literature Review
(SLR) to synthesize evidence rigorously on how
zoning and land-use policies affect health equity
using GIS-enabled planning studies in the United
States. A narrative review was not taken since an
SLR was chosen to guarantee transparency,
reproducibility, and methodological rigor in
covering an interdisciplinary and policy-relevant
area of research. The review adhered to PRISMA
2020 rules, which offer the guidelines for
documenting the process of research identification,
screening, eligibility, and inclusion. The adherence
to PRISMA was needed to help achieve a clear
audit trail, minimize the selection bias, and ensure
consistency of the evidence synthesis between
planning, GIS, and public health literatures.

Search of the literature was done on 24/01/2026
with the help of ScienceDirect (Elsevier) as the
single database, which was chosen due to its
extensive  representation of  peer-reviewed
publications in the field of urban planning,
geography, GIS, and public health, environmental
science, and policy studies. Articles published in
2020-2026 were searched with this search string
("zoning™ OR "land use policy") AND (GIS OR
"spatial analysis™) AND ("health equity" OR
"health disparities”), as this is the plateau of
articles with GIS-enabled and data-driven urban
health research that have been published in the
past 6 years. Keywords that were related to zoning,
GIS, health equity, and accessibility were used as
Science Direct compatible Boolean search strings.
Thematic search process was used in the iterative
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mode and allowed refinement of search terms
using preliminary screening to guarantee a
comprehensive but narrow search of the relevant

studies. There were 142 records produced during
this process.

| Records excluded after

sorting (n=21)
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Figure 1: PRISMA Flow diagram showing the article selection process in the study.

Table 1: Search Strategy Summary

Component | Description

Database ScienceDirect (Elsevier)

Years 2020-2026

Keywords Zoning, GIS, health equity, accessibility
Article types | Research articles and review papers
Initial records | 142

The included studies were those related to the
United States, which used GIS or spatial analytical
techniques and studied zoning, land-use policy,
housing regulation, accessibility, or environmental
exposure in the context of health or health equity
outcomes. The criteria of inclusion were both
empirical and review articles, but non-U.S. and

non-spatial analysis and pure clinical research
were not included. After title and abstract
screening, 121 records were left to go through the
full text, and 100 studies were subject to all the
rules of inclusion and were kept to be synthesized.
Screening and the selection process were in line
with PRISMA 2020 and presented in Figure 2.

Table 2: Inclusion and Exclusion Criteria

Criterion | Inclusion

Exclusion

Geography | United States

Non-U.S. studies

Methods GIS / spatial analysis

Non-spatial methods

Study type | Empirical studies + reviews

Purely clinical/biomedical

Focus Zoning, land-use, accessibility, exposure | No policy or spatial linkage

All data extraction frameworks were structured
using an agreement to ensure consistency and
comparability  throughout the review. The
variables that were extracted were author(s) and
year of publication, city or regional study context,
GIS or spatial analytical techniques, zoning or
land-use  policy focus, health  outcomes
investigated, and the equity dimension (e.g., race,
income, vulnerability, or deprivation). This

framework facilitated the systematic mapping of
the operationalization and association of zoning-
related mechanisms with the health equity
outcomes in a variety of urban contexts in the
United States. To gauge the level of
methodological robustness, the quality of the study
was measured with the help of the Mixed Methods
Appraisal Tool (MMAT) or similar criteria, given
the specificity of the research to the study design,
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with a particular focus on the transparency of data
sources and methods, spatial rigor of GIS analyses,
and applicability to zoning and health equity
policy. The results of quality appraisal were

applied to contextualize the results and define the
cross-cutting  methodology  strengths  and
limitations instead of disqualifying studies in the
synthesis.

Table 3: Quality Criteria for Assessing Spatial Planning and Health Studies

Quality Assessment Focus Key Supporting References
Dimension
Transparency Clarity of data sources, methodological reporting, | Seyedrezaei et al. (2023);

reproducibility, and documentation of assumptions

Seraphim et al. (2025); Anandhi
(2025)

Spatial rigor Appropriateness of GIS methods, spatial scale, | Spriggs et al. (2024); Sadler et
resolution, validation of models, and sensitivity to | al. (2025); Yu et al. (2025)
spatial heterogeneity

Policy Explicit linkage between zoning or land-use policy | Dennis et al. (2025); Lee et al.

relevance mechanisms and health or health equity outcomes (2022); Adu et al. (2025)

RESULTS Regarding the spatial scale, 39 of the studies

Characteristics and Methodological Profile of
Included Studies

The 100 studies included in the sample were
published in 2020-2026, and they represent a swift
increase in GIS-enabled studies on the spatial
determinants of equity and health in an urban
setting. The steady increase in publication output
since 2021 reached its peak in 2024-26 suggesting
an overall trend of interdisciplinary convergence
of the fields of urban planning, environmental
science, geography, and public health. Out of the
entire corpus, 78 articles were empirical research,
and 22 were contributions based on reviews, such
as systematic reviews, scoping reviews, and
conceptual syntheses. Geographically, 46 of the
studies were done in the United States and 54
studies were done in international settings, which
include China, France, Malaysia, Ghana, Hong
Kong, Australia, Canada, Iran and cross-national
comparison. In the U.S.-based studies, cities like
San Antonio, Dallas-Fort Worth, Kansas City, Los
Angeles County and West Michigan were
commonly represented.

existed at the neighbourhood level, 34 at the city
level, 17 at the metropolitan or regional levels, and
10 at the national levels. Cross-sectional spatial
analysis predominated the literature (72 studies)
with only 8 studies using longitudinal or
retrospective time designs and 20 relying mostly
on modeling, simulation or index-construction
designs. The corpus was dominated by GIS-based
techniques. The most used methods were
accessibility modeling (28%), exposure mapping
(26%), and spatial regression methods such as
geographically weighted regression (24%). In 22%
of studies composite equity indices were
developed or used and in 18% hot spot analysis
was used. New approaches like machine learning
and GeoAl were present in 9% and participatory
GIS approaches in 7% of studies. All these
findings indicate that there is a methodological
consensus on diagnostic spatial analytics, with
relatively restricted longitudinal and policy-
evaluation designs.

Table 4: Descriptive Characteristics of Included Studies (n = 100)

Characteristic Category n | %
Study type Empirical 78 | 78%
Review 22 | 22%
Publication year | 2020 6 | 6%
2021 8 | 8%
2022 14 | 14%
2023 18 | 18%
2024 23 | 23%
2025 21 | 21%
2026 10 | 10%
Geographic focus | U.S.-based 46 | 46%
International 54 | 54%
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Spatial scale Neighbourhood 39 | 39%
City 34 | 34%
Metro/Regional 17 | 17%
National 10 | 10%

Study design Cross-sectional 72| 72%
Longitudinal 8 | 8%
Modeling/Simulation | 20 | 20%

Table 5: GIS and Spatial Analytical Techniques Used

Geographic Information | n | % Common Application Representative Studies

Systems Method

Accessibility modeling 28 | 28% | Access to healthcare | Bucholz et al. (2025); Luan et al.
services, food systems, and | (2025); Xu et al. (2026); Jiao et
emergency medical services | al. (2025)

Spatial regression analysis | 24 | 24% | Linking environmental | Yu et al. (2025); Wagas et al.

(including  Geographically exposures to health outcomes | (2024); Alvarez et al. (2022)

Weighted Regression)

Hotspot analysis 18 | 18% | Identification of  spatial | Hadi et al. (2026); Xiao et al.
clusters of hazards or disease | (2026)

Composite equity indices 22 | 22% | Measurement of deprivation, | Chen et al. (2024); Kato-Huerta
vulnerability, and | & Geneletti (2023); Jiao et al.
distributive justice (2025)

Exposure mapping 26 | 26% | Mapping heat exposure, air | Van Tran et al. (2025);
pollution, and environmental | Dzwonczyk et al. (2025); Waqas
risks et al. (2024); Alvarez et al.

(2022)

Machine learning and | 9 | 9% | Predictive modeling and | Mortaheb & Jankowski (2023);

Geographic Artificial advanced spatial diagnostics | Xiao et al. (2026)

Intelligence

Participatory Geographic | 7 | 7% | Community-based spatial | Knox-Hayes et al. (2025); Kung

Information Systems planning and governance | & Zhu (2022)
engagement

Thematic Synthesis: Spatial Pathways Linking

highlights the

problem of structural spatial

Urban Policy and Health

The most powerful thematic group among the 100
studies is about environmental exposure and
environmental justice. Much of the literature
records spatial inequalities in exposure to heat, air
pollution, industrial toxics, and environmental
hazards. Heat-related mortality and structural
vulnerability were shown in San Antonio and
Denver (Van Tran et al., 2025; Dzwonczyak et al.,
2025), whereas exposure to industrial air toxins
and nitrogen dioxide was racially patterned in U.S.
metropolitan areas (Alvarez et al., 2022; Wagas et
al., 2024). Geographically weighted regression
was used to map localized differences in the
exposure to lead (Yu et al., 2025). Research
constructing distributive environmental justice
indices and analyzing the inequality in green
infrastructure development also found systematic
inequality in environmental amenities (Kato-
Huerta & Geneletti, 2023). Historic redlining is
associated with modern-day asthma burden, which

inequality (Friedman et al., 2022; Lee et al., 2022).
Together, this cluster is the most empirically
constructed way of the corpus.

The second thematic cluster is about accessibility
and distribution of services as a means of spatial
planning to health opportunity. Several studies
used accessibility modeling to healthcare services,
emergency medical system, food environment, and
parks. Spatial accessibility measures were used to
determine pediatric healthcare access and racial
inequality (Bucholz et al., 2025), whereas trade-off
models were analyzed in terms of emergency
medical service distribution. Inequality in access to
transportation has been shown in the context of
access to HIV prevention (Luan et al., 2025) and
the research of transport equity more generally.
The inequity associated with food access was
studied in the cases of a household level and
index-based (Xu et al., 2026; Jiao et al., 2025;
Odoms-Young et al., 2024) and the inequity in the
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access to recreational infrastructure has been
observed in the context of parks. These studies
place accessibility as an intermediate that can be
measured between land-use structure and health
outcomes.

The third cluster focuses on structural and
governance determinants that bring about spatial
health inequities. The conceptual frameworks of
structural racism give a conceptual basis to the
process of the institutional practices, which have
been spatialized (Dennis et al., 2025), and the
political determinants like the unincorporation of
counties explain the service differences based on

governance. Racial capitalism theoretical literature
puts spatial violence in a larger economic system.
The indicators of comparative planning policy
(Lowe et al., 2022), the model of resilience and
environmental justice governance (Knox-Hayes et
al., 2025), and the new discourse of smart city
governance and Geographic Artificial Intelligence
(Mortaheb & Jankowski, 2023) show that the
policy focus in the present research is increasingly
shifting. This literature, though smaller than the
exposure and accessibility clusters, points to
upstream regulatory and institutional causes of
spatial health inequality.

Table 6: Thematic Distribution of Studies Across Spatial Health Mechanisms

Thematic Domain Subtopics Number of | Representative Studies
Studies
Environmental exposure | Heat, air toxics, nitrogen dioxide, | 38 Van Tran (2025); Alvarez
and environmental | lead, green disparities, redlining and (2022); Wagas (2024); Lee
justice asthma (2022)
Accessibility and service | Healthcare ~ access,  emergency | 34 Xu (2026); Bucholz (2025);
distribution services, food systems, transport Jiao (2025)
equity, park access
Structural and | Structural racism, political | 28 Dennis  (2025);  Lowe
governance determinants | determinants, racial  capitalism, (2022); Knox-Hayes (2025)
planning policy, resilience
governance

Strength of Evidence and Policy Relevance

Across the 100 included studies, the literature is
mainly  cross-sectional  studies based on
Geographic Information Systems that establish a
spatial inequity in environmental exposure,
accessibility, and service distribution, but seldom
provide a causal relationship between urban policy
and health outcomes. The longitudinal and explicit
zoning reform evaluations are minimal and limit
evidence of the policy-initiated change throughout

occurs in the field with growing application of
composite equity and deprivation indices, greater
integration of governance and structures, including
structural racism and political determinants of
health, and new uses of machine learning and
Geographic Artificial Intelligence.
Comprehensively, the corpus has a high diagnostic
potential and increasing policy involvement, but a
rather low causal assessment of land-use and
zoning interventions.

the time. Meanwhile, methodological progress

Table 7: Evidence Strength and Policy Orientation

Evidence Dimension | Presence in | Implication Representative Studies
Corpus
Cross-sectional High Strong diagnostic capacity but | Van Tran et al. (2025); Wagas et al.
spatial analysis limited causal inference (2024); Alvarez et al. (2022)
Longitudinal studies | Limited Weak temporal evidence of | Chen & Li (2025); Curtis et al.
policy impact (2024)
Explicit policy | Moderate Often indirect or framework- | Lowe et al. (2022); Knox-Hayes et
evaluation based rather than intervention- | al. (2025)
based
Index development High Robust tools for identifying | Chen et al. (2024); Davis et al.
deprivation and vulnerability | (2022); Kato-Huerta & Geneletti
(2023); Jiao et al. (2025)
Participatory / | Emerging Increasing  integration  of | Knox-Hayes et al. (2025); Kung &
governance focus procedural equity and | Zhu (2022); Mortaheb & Jankowski
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planning governance (2023)

Acrtificial intelligence | Emerging
/ predictive modeling

Expanding methodological | Mortaheb & Jankowski (2023); Xiao
sophistication et al. (2026)

DISCUSSION

Interpretation of Key Findings

This systematic review highlights the conclusions
in relation to zoning being an upstream health
policy tool that determines population health via
spatial mechanisms instead of a land-use tool. In
the studies reviewed, zoning and housing policies
invariably surfaced as the core to the organization
of residential stability, availability of basic
services, and exposure to environmental hazards.
All these mechanisms affect subsequent health
outcomes and support the argument that zoning
decisions can be seen to act far beyond the margin
of the urban design, and are more of a de facto
intervention on the part of the general population
health. The environmental load and service
deficiency in historically marginalized
neighborhoods pinpoint the role of zoning in
embedding and reinforcing structural inequities
over time, which is consistent with the larger body
of literature on spatially generated health
inequities.

The review also shows that GIS is an equity-
revealing and not a neutral analytic tool used. GIS-
enabled approaches caused the visualization of the
spatial distribution of inequities that are
inaccessible in aggregate or non-spatial analyses,
especially in the context of accessibility,
environmental exposure, and cumulative risk.
Nonetheless, the data also indicates that GIS
products are influenced by the assumptions in the
background, the availability of data, and the choice
of methods. In situations where GIS analyses are
not applied with defined equity schemes, there is a
danger of them recreating the discourses of power
or efficiency over equity. Therefore, the evidence
indicates that GIS does not necessarily promote

equity, but instead the equity effects of the tool are
determined by the manner in which spatial
evidence is packaged, interpreted and incorporated
in the policy procedures.

Policy Implications

Evidence synthesis suggests several action
implications for health-informed zoning reform.
To start with, zoning codes ought to explicitly
include health objectives by seeking to provide
housing that is affordable, with density and mixed-
use development in such a manner as to minimize
displacement and enhance access to health-
promoting infrastructure. Incorporating health
measures of accessibility threshold, environmental
exposure indicator, and vulnerability index into
zoning and land-use decision-making can facilitate
a more justifiable spatial result and give
quantifiable standards of policy assessment.

Second, the results show the need for integrating
GIS-based health measures directly into zoning
codes and planning processes and not to confine it
to advisory or post hoc analyses. GIS instruments
based on scenarios may be utilized to assess the
distributive  effects of planned  zoning
modifications prior to the implementation, which
allows policy makers to foresee the consequences
of the changes and pre-empt the inequities. Lastly,
participatory GIS is highlighted in the review as a
very important tool because it brings the
knowledge of the community and lived experience
to the spatial analysis. Participatory strategies have
the potential to offset the technocratic prejudices,
augment procedural fairness, and make sure that
the zoning reforms are more democratic and not a
product of expert-only models.

Table 8: Policy Implications of GIS-Enabled Zoning Evidence

Policy Domain Key Implication

Application

Zoning reform
health tool

Zoning should be treated as a public | Health-informed density, mixed-use, and

affordability provisions

Health metrics
zoning codes

Integrate spatial health indicators into | Accessibility thresholds, exposure limits,

equity indices

GIS governance

Use GIS for ex ante policy evaluation | Scenario testing of zoning changes

Community
engagement

Expand participatory GIS practices

Co-produced maps and community-led spatial
diagnostics

Theoretical Contributions
This review adds to the theory of spatial justice by
showing empirically that zoning is a mechanism

that allows social power to become spatial and
reproduce health inequity. The results support the
idea that inequalities do not only emerge out of

Copyright © 2022 The Author(s): This work is licensed under a Creative Commons Attribution- NonCommercial-NoDerivatives 4.0 70
(CC BY-NC-ND 4.0) International License

Publisher: SARC Publisher




Botwe, F. F & Amissah-Mensah, E.

Sarc. Jr. int. med. Pub. Heal.vol-5, issue-3 (2026) pp-64-74

personal agency or environmental factors but are
constructed by the space regulation systems. The
review introduces theoretical insights into the
mechanism of how the spatial governance system
is organized to shape health opportunity
landscapes by the systematic association of zoning
decisions with accessibility, exposure, and health
outcomes.

The literature on structural determinants of health
is also reinforced by the review since it places
zoning in a multilevel causal model linking policy
choices with embodied health results. By so doing,
it fills the gap between planning and public health
scholarship by making urban planning not a
downstream factor, but a core determinant of
health equity. This framing aligns with a paradigm
that is increasingly gaining momentum, which
frames planning as a public health intervention that
should be critiqued and held accountable to the
same ethical standards as traditional health policy.

Ethical and Governance Considerations

The results present significant ethical and
governance issues of GIS application in zoning
and health equity studies. There is also a problem
of data bias that persists because most spatial
datasets are biased against the marginalized
groups, or use proxies that hide the lived
experience. The inequity of data quality in
different neighbourhoods may result in the wrong
representation of need and support the formation
of inequities in the distribution of resources.

Also, the review identifies risks linked to
technocratic governance, in which complicated
GIS models can concentrate the decision-making
powers in the hands of the experts, but it does not
consider the communities affected. In the absence
of strong participatory processes, GIS-based
zoning reforms will become black and white, as
well as transparent and unresponsive. The practice
of ethical zoning must thus be both technically
rigorous and have meaningful community
involvement, transparent model assumptions and
structures of governance in which spatial evidence
may be disputed, contextualized, and co-produced.
To improve and not compromise health equity
objectives, it is crucial to address these ethical
aspects in case GIS-based zoning reforms are to
proceed.

LIMITATIONS AND
RESEARCH DIRECTIONS
There are some weaknesses of this review that
should be considered when analyzing the results.

FUTURE

To begin with, the search strategy was based on
one bibliographic database (ScienceDirect) and
this could have led to the exclusion of any studies
that were indexed in other databases or were
published in other publications. Even though the
coverage of urban planning, Geographic
Information Systems, environmental science and
research of public health has been well represented
in ScienceDirect, the interdisciplinary scope of the
synthesis could be limited due to the search being
confined to a single database. Moreover, the use of
peer-reviewed journal articles also presents the
risk of publication bias because those studies that
either produce statistically significant or policy-
congruent results have high chances of publication.
Omission of grey literature, government reports
and planning practice documents can thus be
biased against the implementation difficulties,
politically constrained zoning reforms or null
results in practice.

A second limitation relates to the predominant
research approaches within the existing literature,
which are largely oriented toward identifying and
mapping spatial inequities, most specifically
through  accessibility —assessments, exposure
analyses, and spatial modeling technigques. Though
these strategies are useful in establishing patterns
of inequality, spatial scale differences, outcome
measures, and forms of defining equity limit direct
comparability of studies. Besides, causal inference
is still restricted since most of the studies assess
conditions at one point in time, under which the
zoning and land-use policies are discussed more as
contextual settings than policy interventions that
are overtly assessed in terms of their health effects.
Though this variety indicates the interdisciplinary
and changing nature of GIS-enabling research in
planning, it also indicates the need to have more
coherence and more evaluative designs.

Future studies should focus more on longitudinal
and quasi experimental studies on zoning and land-
use reforms so that effects of health equity can be
better evaluated over the course of time. Further
expansion of the utilization of predictive modeling,
machine learning, and Geographic Artificial
Intelligence can help improve scenario testing and
policy simulation compared to descriptive
diagnostics. It is also vital to consider the general
inclusion of participatory Geographic Information
Systems and community-based spatial data, which
could be used to supplement the administrative
databases and improve procedural equity in zoning
studies. Given such directions in methodology, the
evidence base on equity-oriented zoning reform
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will grow, and a more analytically rigorous and
socially accountable planning practice will be
supported.

CONCLUSION
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