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he completion of the human genome proj-

ect in 2003 marked a watershed moment

in the history of health sciences and laid

the foundation for the precision health

paradigm. Since then, DNA sequencing and

the personalization of interventions based
on genetic profiles have steered the trajectory of public
health toward precision medicine [1]. Precision medi-
cine tailors diagnosis and treatment to individual genes,
environment, and lifestyle. However, environmental
and lifestyle factors are often treated as moderating
variables at the periphery of genomic analyses rather
than as an independent conceptual core [2]. In practice,
genomics offers essential insights into disease suscepti-
bility and treatment response; however, it does not fully
capture environmental influences, such as the associa-
tion between living near highways and childhood asth-
ma, or divergent therapeutic outcomes among patients
with identical genotypes. As a complementary frame-
work, the exposome addresses these environmental
and contextual dimensions of health. The exposome en-
compasses the totality of environmental exposures—in-
cluding chemical, physical, biological, psychosocial, and
behavioral factors—that individuals encounter through-
out their lifespans [3]. Unlike genomics and other omics
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sciences, which focus on internal biological layers, the
exposome captures health through continuous interac-
tion between individuals and their environment. Ham-
mer et al. position the exposome alongside omics as a
central core in their precision health model, surrounded
by ten domains, including demographic, clinical, behav-
ioral, biological, psychological, social, economic, envi-
ronmental, policy, and ethical factors that interact to
shape health and disease across the lifespan [3].

Precision nursing draws on the same environmental
and behavioral data as precision medicine and precision
health; however, its true power lies not in the data itself
but in how these data are brought to life. Grounded in a
legacy of holistic care and continuous bedside presence,
it transforms clinical, genetic, and environmental infor-
mation into personalized, preventive, and participatory
care that fits each patient’s real-life context [4]. Built on
the nurse-patient relationship, it turns this knowledge
into everyday actions, from environmental counseling
and symptom management to psychosocial support,
operating where care meets life: At the bedside, in the
home, and in the community.
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Nurses can systematically collect environmental expo-
sure histories, including housing conditions, air quality,
noise, occupational hazards, and psychosocial stressors,
during routine assessments to identify modifiable risks
and guide interventions. However, these data require
advanced analytics to become clinically useful. Artificial
intelligence can process such data to detect patterns,
predict outcomes, and tailor interventions. The per-
formance of these algorithms depends critically on the
quality, diversity, and representativeness of input data.
Incomplete or non-representative datasets can intro-
duce systematic biases, leading to the overestimation
or underestimation of health risks and inaccurate pre-
dictions of treatment responses or disease trajectories
among marginalized or understudied populations.

Nevertheless, environmental hazards and access to
exposome tools are not equitably distributed. Margin-
alized communities are disproportionately exposed to
pollutants and heat stress while having less access to
green spaces and clean water. Digital inequalities ex-
clude older adults, rural residents, and low-income pop-
ulations from exposome databases, leading to algorith-
mic predictions that are biased against them. Moreover,
subjective patient narratives, such as descriptions of
mold or pesticide exposure, provide valuable data that
sensors cannot measure. Mixed-methods approaches,
integrating quantitative assessments with qualitative in-
terviews, can generate rich, contextually grounded data
in underserved communities.

Precision nursing must address these three dimen-
sions of inequality to ensure that exposome-based care
reduces health disparities rather than widens them.
This demands structural justice, transparent algorithms,
and a genuine commitment to patient-centered data.
As frontline architects of care, nurses are uniquely po-
sitioned to translate exposome science into real-world
health gains.

In everyday practice, this vision takes shape. An elderly
patient with uncontrolled hypertension who lives near
a busy highway is not a case to be managed out of con-
text. Using exposome data, the nurse identifies noise
and air pollution as contributing factors and then de-
velops personalized interventions, ranging from indoor
air filtration to tailored adherence support. Families are
guided on reducing exposure risks. Communities ben-
efit from aggregated data that reveal unequal patterns
of environmental burden, thereby informing resource
allocation and policy. In this way, exposome-based pre-
cision nursing connects the individual, the family, and
the community in a shared pursuit of health and justice.

Iranian Journal of Health Sciences

The success of this paradigm depends not only on tech-
nology but also on health systems’ ability to meaning-
fully integrate patients’ narratives, exposures, and lived
experiences into everyday care. Although no country
has yet fully implemented exposome-based precision
health, initiatives, such as the Geoscience and Health
Cohort Consortium (GECCO) in the Netherlands dem-
onstrate that the foundational infrastructure, linking
environmental data to health cohorts, is already achiev-
able [5]. These efforts offer a roadmap for policymakers
to invest in locally adapted models of precision nursing
that reduce inequalities and make care more personal-
ized and equitable.
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