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Public health is increasingly shaped by complex interactions among the environment,
human populations, and social systems. Despite the substantial capacity of environmental
health research, a major challenge remains the gap between generating scientific data
and translating these findings into actionable evidence for health-oriented policies and
interventions. The State—Exposure—Effect—Action (SEEA) model, inspired by the World
Health Organization’s DPSEEA framework, provides a conceptual approach for guiding
environmental health research beyond isolated and predominantly descriptive studies
toward problem-oriented, evidence-based, and policy-relevant research. The model
systematically links four key components: environmental conditions and hazards (State),
population exposure (Exposure), health and related consequences (Effect), and corrective
interventions and decision-making (Action). This approach facilitates the integration
of environmental data, human exposure assessment, health outcomes, and intervention
planning, while supporting the prioritization of environmental health problems and the
evaluation and refinement of interventions. The SEEA model also emphasizes effective
collaboration among universities, governmental agencies, and health policy institutions
to translate scientific evidence into action. Its adoption can help medical universities
better align their research capacity with public health needs and strengthen the generation
of practical, evidence-informed solutions for disease prevention, health promotion, and
effective responses to complex environmental challenges.

Please cite this article as: Naddafi K. The State—Exposure—Effect—Action (SEEA) model: a framework for guiding environmental health research
toward public health needs. Iranian Journal of Health and Environment. 2026;19(2):201-208.

Copyright © 2026 Iranian Association of Environmental Health« and Tehran University of Medical Sciences. Published by Tehran University of
@ Medical Sciences. This work is licensed under a Creative Commons Attribution-NonCommercial 4.0 International license (https://
A=W creativecommons.org/licenses/by-nc/4.0/). Noncommercial uses of the work are permitted« provided the original work is properly cited.


https://journals.tums.ac.ir/ijhe/article-1-7243-en.html

[ Downloaded from journals.tums.ac.ir on 2026-10-27 ]

REIRINET

The SEEA Model for Organizing Environmental Health Research
& and Its Impact on Public Health g

State

Environmental Conditions

Exposure

Human Exposure
to Environmental Factors

Air

@ Jb

3'5 Inhalation
' v

Water

f".@"

Soil Ingestion
Climate

Ecosystems

Research Model <
—————— pe // .
BN e \\\
\ Data Integration, o Effect N
- \\ 4
Action & Analysis, and Evidence 4
" T Generation 7 Effects on Health
Policies and Interventions o and Ecosystems
\\ // \
v Policy and Regulations \\ o § Health Effects
N 7
O Environmental Management ‘\ o l’ﬂ Risk and Disease Burden
\ i
N, /
[Z] Monitoring and Evaluation ™ ./ @@ Effects on Ecosystems
A Research and Innovation % Economic Impacts
—

ég é Jﬂi‘t I3 &
h 1E 00 gLl /g3 o laih /@ jgs 6493
-

Ol ! bazo Cuiblsgs pale ozl g §y Lole solilad Yoo
ijhe.tums.ac.ir


https://journals.tums.ac.ir/ijhe/article-1-7243-en.html

[ Downloaded from journals.tums.ac.ir on 2026-10-27 ]

Public health is increasingly influenced by the
complex interactions among the environment,
human populations, and social systems. Challenges
such as air pollution, declining water quality,
climate change, exposure to chemical and physical
hazards, and inadequate waste management are
no longer solely environmental concerns; they
represent direct threats to population health. Under
these circumstances, environmental health research
has assumed an increasingly important role in
generating scientific evidence to support health-

oriented decision-making.

Environmental health departments, research
institutes, and research centers within medical
universities possess substantial scientific capacity
to identify and address environmental health
challenges. Nevertheless, one of the major challenges
facing the research system is bridging the gap
between generating scientific data and translating
those findings into evidence that can effectively
inform policy and intervention. Although many
environmental studies provide valuable information
on pollutant levels and environmental hazards, their
greatest impact can only be achieved when they are
conducted within a coherent framework that links
environmental conditions, human exposure, health

outcomes, and corrective actions.

The conceptual State—Exposure—Effect—Action
(SEEA) model, consisting of four components—
State, Exposure, Effect, and Action—and inspired
by the World Health Organization's DPSEEA
framework, provides a practical framework for
organizing environmental health research and
facilitating the transition from isolated investigations

to problem-oriented and impactful research (1-3).

Y8

The first step focuses on assessing the state of
the environment. Accurate characterization of
environmental conditions—including air quality,
drinking water, water resources, radiation, climate
change, and waste management—is fundamental
to effective planning and intervention. Producing
scientific reports based on reliable local and
regional data should therefore be regarded as one
of the primary missions of environmental health

research centers (4, 5).

The second step involves assessing population
exposure to environmental hazards. Measuring
pollutant concentrations alone does not adequately
characterize health risks. It is equally important to
determine which population groups are exposed,
the magnitude of their exposure, and the pathways
through which exposure occurs. Expanding
human exposure assessment studies, particularly
among vulnerable and susceptible populations,
can strengthen the link between environmental

measurements and health outcomes.

The third step examines the effects resulting
from environmental exposures. Epidemiological
investigations, burden-of-disease  assessments,
analyses of health, social, and economic impacts,
and other evidence-based approaches provide a
more comprehensive understanding of the true
significance of environmental risk factors and

facilitate the prioritization of interventions (6, 7).

The Action component represents the stage at
which scientific knowledge is translated into policy,
decision-making, and practical implementation.
The ultimate objective of environmental health

engineering research is not merely to describe
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environmental problems but to develop evidence-

based solutions that improve environmental
conditions, reduce human exposure, and prevent
adverse health outcomes. Achieving this objective
requires effective collaboration among universities,
governmental  agencies, and  policy-making
institutions, particularly national and subnational
health governance structures, including the
Supreme Council of Health and Food Security and

its affiliated bodies throughout the country (8).

The SEEA model represents a dynamic and
iterative process for continuous improvement.
Following the implementation of interventions,
reassessment of environmental conditions, exposure
levels, and health effects enables refinement of
interventions and enhances their effectiveness. Such
a cyclical approach can align environmental health

research more closely with the evolving needs of

society.

At a time when countries are confronted with
increasingly complex environmental and public
health challenges, reorienting research toward
evidence-based and problem-driven investigations

has become an essential priority.

By  systematically linking  environmental
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conditions, population exposure, health effects,
and corrective actions, the SEEA model offers an
effective framework for directing environmental
health engineering research toward the generation
of practical, policy-informing scientific evidence.
Adoption of this approach enables medical
universities to utilize their research capacities more
effectively in identifying environmental challenges,
evaluating their actual impacts on human health, and
developing evidence-based solutions. Ultimately,
shifting from predominantly descriptive research
to problem-oriented, solution-driven studies guided
by the iterative SEEA framework can further
strengthen the contribution of environmental health
to disease prevention, public health improvement,

and evidence-informed policymaking (9).
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