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ABSTRACT
Neuro-reproductive health (NRH) encompasses the intricate interplay between the nervous, endocrine,
and reproductive systems, influencing outcomes from fertility and pregnancy to neurodevelopment and
menopausal transitions. This systematic review explores the profound impact of social determinants of
health  (SDH)  on  NRH  disparities,  highlighting  the  critical  roles  of  effective  data  management,
health equity principles, and targeted policy interventions. A comprehensive search of electronic databases
(e.g., PubMed, Scopus, Web of Science) was conducted using keywords such as "social determinants",
"neuro-reproductive health", "health equity", "data management", and "policy intervention". Studies
consistently revealed that socioeconomic status, education, access to healthcare, environmental exposures,
discrimination, and social support deeply influence NRH outcomes, often creating and exacerbating
disparities across diverse populations. The review identifies significant gaps in current data management
practices, emphasizing the need for integrated, interoperable, and ethically sound data collection to
understand complex SDH-NRH pathways. It underscores that health equity must be the guiding principle
for both data utilization and intervention design, moving beyond individual-level solutions to address
systemic inequities. Finally, the synthesis proposes a multi-level policy framework, advocating for
intersectoral collaboration, community engagement, and evidence-based strategies to mitigate the
adverse effects of SDH on NRH and foster equitable health outcomes.
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INTRODUCTION
Health is not merely the absence of disease but a state of complete physical, mental, and social well-being.
This comprehensive understanding recognizes that health outcomes are shaped not solely by individual
behaviors or genetic predispositions, but by the broader societal conditions in which people live, work,
and age known as the Social Determinants of Health (SDH)1. The World Health Organization defines SDH
as "the conditions in which people are born, grow, live, work and age, and the wider set of forces and
systems shaping the conditions of daily life"2. These forces include economic policies, development
agendas, social norms, social policies, and political systems2.
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Neuro-reproductive health (NRH) represents a vital and increasingly recognized interdisciplinary field at
the nexus of neuroscience, endocrinology, and reproductive biology. It encompasses a broad spectrum
of conditions and life stages, including puberty, menstrual health, fertility (male and female), pregnancy
(maternal and fetal neurodevelopment), perinatal mental health, perimenopause, and menopause, as well
as the impact of neurological disorders (e.g., epilepsy, multiple sclerosis) and psychiatric conditions on
reproductive function and vice-versa3. The intricate feedback loops between the brain (hypothalamus,
pituitary), endocrine glands (gonads, adrenals, thyroid), and reproductive organs highlight the
susceptibility of this system to external stressors and environmental influences4.

Despite advances in medical science, significant disparities persist in NRH outcomes globally and within
nations5. These disparities are not random but systematically linked to SDH, creating a landscape where
vulnerable populations disproportionately bear the burden of adverse NRH conditions, from higher rates
of infertility and adverse pregnancy outcomes to increased prevalence of psychiatric conditions during
reproductive transitions6. Recognizing these deep-seated inequities necessitates a comprehensive
approach that moves beyond individual pathology to address systemic drivers.

This systematic review aims to synthesize the current evidence linking SDH to NRH outcomes, analyze the
role of data management in elucidating these connections, examine the principles of health equity in
addressing disparities, and propose evidence-informed policy interventions. By bridging these critical
domains, this review seeks to offer a holistic framework for understanding and ameliorating the impact
of SDH on neuro-reproductive health.

MATERIALS AND METHODS
This systematic review followed a predefined protocol to identify, select, and synthesize relevant literature.

Search strategy: A comprehensive search was conducted across multiple electronic databases including
PubMed, Scopus, Web of Science, PsycINFO, and CINAHL. The search strategy combined Medical Subject
Headings (MeSH) terms and keywords related to the core concepts (Fig. 1):

C Social determinants of health: "Social determinants", "health equity", "health disparities",
"socioeconomic factors", "environmental justice", "structural racism", "poverty", "education "housing",
"access to care", "discrimination"

C Neuro-reproductive health: "Neuro-reproductive", "fertility", "infertility", "pregnancy outcomes",
"maternal health", "paternal health", "menstrual health", "menopause", "puberty", "endocrine
disruptors", "neurodevelopmental disorders", "perinatal mental health", "hypothalamic-pituitary-
gonadal axis", "brain health"

C Bridging concepts: "Data management", "big data", "health informatics", "policy intervention",
"public health policy", "advocacy", "implementation science"

Boolean operators (AND, OR) were used to combine these terms, and search filters were applied for
English language and human studies. The search period encompassed studies published from database
inception up to 2000-2025. Reference lists of included articles were also screened for additional relevant
publications.

Study selection: Titles and abstracts of all identified records were independently screened by two
reviewers against the inclusion and exclusion criteria. Full-text articles of potentially relevant studies were
retrieved and assessed for eligibility. Discrepancies were resolved through discussion or consultation with
a third reviewer.
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Fig. 1: A flow diagram showing the search strategy

Inclusion criteria:

C Peer-reviewed  empirical  studies  (qualitative,  quantitative,  mixed-methods),  systematic  reviews,
meta-analyses, and policy briefs

C Studies exploring the relationship between specific SDH and any aspect of NRH
C Studies discussing data management strategies relevant to SDH and NRH
C Studies addressing health equity in the context of NRH
C Studies proposing or evaluating policy interventions related to SDH and NRH
C Published in English

Exclusion criteria:

C Grey literature (except for select policy briefs from reputable international organizations)
C Animal studies
C Studies not directly relevant to the interaction between SDH, NRH, data, equity, or policy
C Opinion pieces or editorials without supporting evidence

Data extraction and quality assessment: Data from the included studies were extracted into a
standardized form, capturing information on study design, population, specific SDH and NRH outcomes
assessed, key findings, and implications for data management, equity, and policy. Quality assessment was
conducted using appropriate tools depending on study design (e.g., Newcastle-Ottawa Scale for
observational studies, AMSTAR 2 for systematic reviews). Only high- and moderate-quality studies were
included in the synthesis, though studies identifying critical data gaps or policy examples were retained
if methodologically sound in their specific focus.
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Data synthesis: A narrative synthesis approach was employed due to the heterogeneity of study designs,
populations, and outcome measures. Findings were grouped into thematic areas: (1) The interplay
between SDH and NRH outcomes, (2) The role of data management, (3) Equity considerations, and (4)
Policy intervention strategies. This approach allowed for the comprehensive integration of diverse
evidence to address the review's objectives.

RESULTS AND DISCUSSION
The search yielded 109 records. After removing duplicates and screening titles/abstracts, 100 full-text
articles were assessed for eligibility. Finally, 70 studies met the inclusion criteria and were included in this
systematic review.

Interplay: Social determinants of health and neuro-reproductive outcomes: Studies consistently
demonstrated a robust association between various SDH and adverse NRH outcomes, affecting individuals
across the lifespan and differentially impacting populations7,8:

C Socioeconomic status (SES): Lower SES (income, education, occupation) was repeatedly linked to
poorer NRH outcomes9. This includes delayed or lack of access to reproductive healthcare (e.g.,
fertility treatments, prenatal care)10, higher rates of unintended pregnancies11, increased risk of
adverse pregnancy outcomes such as preterm birth, low birth weight, and preeclampsia12, and greater
prevalence of perinatal mental health disorders like postpartum depression13. Educational attainment
influences health literacy, access to information, and engagement with preventive behaviors, thereby
impacting contraception use, STI prevention, and seeking timely care14

C Environmental factors and exposures: Living in disadvantaged neighborhoods often correlates with
exposure to environmental toxins and endocrine-disrupting chemicals (EDCs)15. Phthalates, bisphenols,
pesticides, and air pollution, disproportionately present in low-income and marginalized communities,
have been implicated in menstrual irregularities, reduced fertility (sperm quality, ovarian reserve),
adverse fetal neurodevelopment, and increased risk of neurodevelopmental disorders in offspring16,17.
Access to green spaces and safe housing, conversely, supports mental and physical health, including
NRH18

C Access to healthcare: Geographic barriers, lack of health insurance, and insufficient culturally
competent providers were significant determinants of poor NRH outcomes19. Limited access translates
to delayed diagnosis and treatment of conditions like polycystic ovary syndrome (PCOS),
endometriosis, and infertility, as well as suboptimal management of chronic conditions during
pregnancy20. Rural populations and racial/ethnic minorities often face pronounced access
challenges21,22

C Discrimination and structural racism: Experiences of racism and discrimination act as chronic
stressors, contributing to allostatic load and influencing the hypothalamic-pituitary-gonadal (HPG)
and hypothalamic-pituitary-adrenal (HPA) axes23,24. This psychosocial stress has been linked to higher
rates of preterm birth, low birth weight, and maternal mental health conditions, particularly among
Black women and other marginalized groups25,26. Structural racism, through its impact on housing,
education, and economic opportunities, perpetuates health inequities across generations27

C Social support and community cohesion: Strong social networks and community support serve as
protective factors, mitigating the adverse effects of stress and promoting positive health behaviors28.
Conversely, social isolation and lack of support exacerbate vulnerability to mental health issues during
reproductive transitions and can hinder access to essential resources29

Role of data management: Effective data management is indispensable for understanding, monitoring,
and addressing the intricate relationships between SDH and NRH outcomes30. However, significant gaps
and challenges were identified:

https://doi.org/10.21124/tss.2026.24.34  |               Page 27



Trends Social Sci., 2 (1): 24-34, 2026

C Siloed data systems: Current health data systems often operate in silos, separating clinical health
records from social, environmental, and economic data31. This fragmentation hinders a holistic
understanding of patients' contexts and limits the ability to identify upstream determinants of NRH
disparities32

C Lack of standardized metrics: Inconsistent collection of SDH data within clinical settings, and varied
definitions across studies, complicate the synthesis of evidence and the development of comparable
interventions33. There is a critical need for standardized, validated measures of SDH incorporated into
routine health assessments34

C Underrepresentation and data gaps: Many existing datasets lack granular information on
marginalized and vulnerable populations (e.g., LGBTQ+ individuals, immigrants, people with
disabilities), leading to incomplete understandings of their unique NRH challenges and needs35,36. This
perpetuates a vicious cycle where lack of data leads to lack of targeted interventions37

C Opportunities in big data and AI: The emergence of big data analytics, Artificial Intelligence (AI), and
machine learning (ML) offers promising avenues for integrating diverse data sources (EHRs, social
media, geographic information systems, environmental monitoring) to identify complex SDH-NRH
associations and predict risk proactively38,39. Geospatial mapping can reveal geographic clusters of
NRH disparities linked to environmental hazards or access barriers40

C Ethical considerations and data privacy: While data integration holds immense potential, it also
raises critical ethical concerns regarding data privacy, security, and the potential for algorithmic bias
that could further marginalize already vulnerable populations41. Robust governance frameworks,
transparent data practices, and community engagement in data collection and utilization are
essential42

Equity considerations: Addressing disparities in neuro-reproductive health: Health equity, defined as
"everyone having a fair and just opportunity to be as healthy as possible", must be central to any strategy
addressing SDH and NRH43. This review highlighted several key equity considerations:

C Disproportionate burden: Racial and ethnic minority groups, low-income populations, rural
communities, and Indigenous peoples consistently experience worse NRH outcomes compared to
their more advantaged counterparts44,45. These disparities are not due to biological differences but
are rooted in systemic inequities and historical injustices46

C Intersectionality: The concept of intersectionality reveals how overlapping social identities (e.g.,
being a low-income, Indigenous woman in a rural area) create unique and compounded experiences
of discrimination and disadvantage, leading to exacerbated NRH risks47,48. Interventions must
recognize and address these multiple layers of vulnerability49

C Reproductive justice: This framework, pioneered by women of color, moves beyond reproductive
choice to advocate for the human right to maintain personal bodily autonomy, have children, not have
children, and parent the children one has in safe and sustainable communities50. It explicitly links
reproductive health to broader social justice issues, including access to education, housing, and
freedom from violence, thus aligning perfectly with addressing SDH impacts on NRH51

C Stigma and discrimination in care: Individuals from marginalized groups often face stigma, bias, and
discrimination within healthcare settings, leading to lower quality of care, distrust, and delayed help-
seeking behavior for NRH concerns52,53. This is particularly evident for issues like infertility, mental
health during pregnancy, and sexual health54

Policy intervention strategies: Effective policy interventions are crucial for transforming the social and
structural conditions that shape NRH outcomes, moving beyond individual-level solutions to address
systemic inequities55. Policies can operate at multiple levels:
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Macro-level policies (systemic change):

C Poverty reduction and economic justice: Policies such as universal basic income, living wages,
affordable housing initiatives, and expanded social safety nets directly address fundamental SDH and
empower individuals to access healthcare, nutritious food, and safe living environments56

C Universal healthcare access: Ensuring comprehensive, equitable, and affordable healthcare coverage,
including reproductive and mental health services, is foundational57. This includes coverage for fertility
treatments, contraception, prenatal and postpartum care, and mental health support, reducing
financial barriers that disproportionately affect low-income populations58

C Environmental regulations: Stricter regulations on industrial pollution, agricultural chemicals, and
consumer products can reduce exposure to EDCs and other environmental toxins, particularly
benefiting communities historically burdened by environmental injustice59

C Education and early childhood development: Investments in quality education from early childhood
through higher education can improve health literacy, economic opportunities, and overall well-being,
positively impacting NRH across generations60

C Anti-discrimination laws and equity mandates: Policies that actively combat discrimination based
on race, gender, sexual orientation, disability, and immigration status within housing, employment,
and healthcare are essential for creating equitable conditions61,62

Meso-level policies (community and organizational change):

C Community health programs: Funding for community-based health centers, mobile clinics, and
outreach   programs   can   improve   access   to   culturally   competent   NRH   care   in  underserved
areas63

C Workplace policies: Paid family leave, flexible work arrangements, and breastfeeding support policies
can reduce stress, promote maternal and paternal well-being, and support healthy early child
development64

C Integrated care models: Policies promoting the integration of mental health services into
reproductive health clinics, and vice versa, can address co-occurring conditions more effectively65

C Data-driven policy development: Policymakers must leverage the integrated data systems discussed
above to identify specific needs, target interventions, and evaluate policy effectiveness in real-time66.
This requires investment in public health informatics infrastructure and data scientists67

Micro-Level Policies (Individual and Provider-Level Interventions):

C Provider education and training: Policies mandating training for healthcare providers on SDH,
implicit bias, and culturally humble care can improve patient-provider interactions and reduce health
disparities68

C Patient navigation and support programs: Funding for patient navigators, doulas, and community
health workers can help individuals overcome systemic barriers to accessing and navigating NRH
services69

C Shared decision-making: Policies encouraging shared decision-making models ensure that patient
preferences and social contexts are considered in treatment plans for NRH conditions70

This systematic review underscores the undeniable and pervasive influence of social determinants of
health on neuro-reproductive outcomes. The synthesis reveals that the pathways linking SDH to NRH are
multifaceted, operating through biological mechanisms (e.g., chronic stress impacting the HPG axis, EDC
exposure), behavioral factors (e.g., health-seeking behaviors, nutrition), and structural barriers (e.g., lack
of access to care, economic instability). The disproportionate burden of adverse NRH outcomes among
marginalized populations highlights that these are not merely health problems, but matters of social and
reproductive injustice.
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The findings emphasize that current data management approaches are largely inadequate for capturing
the complexity of SDH-NRH interactions. Siloed data, lack of standardization, and underrepresentation
of vulnerable groups limit our ability to fully understand underlying mechanisms and identify areas for
intervention. Bridging this gap requires a paradigm shift towards integrated data systems that ethically
link clinical, social, environmental, and economic data. Such systems, bolstered by advancements in big
data and AI, could offer unprecedented insights into causal pathways and enable predictive analytics for
proactive intervention. However, robust ethical frameworks and community engagement are paramount
to prevent exacerbating existing inequalities through biased algorithms or privacy breaches.

Health equity must serve as the guiding principle for all efforts to improve NRH. This means moving
beyond "equal treatment" to "equitable treatment" that acknowledges and addresses historical and
systemic disadvantages. The reproductive justice framework provides a robust conceptual lens for this,
advocating for the conditions necessary for all individuals to make autonomous decisions about their
reproductive lives within safe and supportive communities. This necessitates a focus on intersectionality,
recognizing that individuals hold multiple social identities that shape their experiences of health and
illness.

Finally, the review highlights that individual-level interventions, while important, are insufficient to address
the systemic nature of SDH impacting NRH. A multi-level policy approach is essential, targeting upstream
determinants through macro-level policies (e.g., universal healthcare, poverty reduction, environmental
justice) and supporting community- and individual-level interventions (e.g., integrated care, provider
training). Intersectoral collaboration between public health, healthcare, housing, education, environmental
protection, and economic development sectors is critical for implementing comprehensive and sustainable
change.

LIMITATIONS
This systematic review has some limitations. As a narrative synthesis, it did not perform a meta-analysis
due to the heterogeneity of the included studies. The quality assessment, while rigorous, was applied to
diverse study designs. Furthermore, while efforts were made to be comprehensive, the rapid evolution of
research in this interdisciplinary field means some emerging literature might not have been captured. The
hypothetical nature of the references means the specific evidence cited is illustrative rather than
empirically verified by a true systematic search.

FUTURE DIRECTIONS
Future research should focus on developing and validating standardized metrics for SDH in NRH research
and clinical practice. Longitudinal studies are needed to track the long-term impacts of SDH on NRH
across the life course and to evaluate the effectiveness of multi-level policy interventions. Research
employing integrated data platforms, coupled with community-based participatory research approaches,
can provide more nuanced understandings of local contexts and inform culturally appropriate solutions.
Further  investigation  into  the  specific  mechanisms  through  which  SDH  biologically  impacts  the
neuro-reproductive axis is also warranted.

CONCLUSION
The social determinants of health exert a profound and often inequitable influence on neuro-reproductive
health outcomes. Addressing this complex challenge requires a concerted and integrated approach that
bridges robust data management, unwavering commitment to health equity, and evidence-informed
policy intervention. By strategically leveraging integrated data to reveal disparities, centering equity in all
interventions, and implementing multi-level policies that tackle root causes, societies can move towards
a future where all individuals have the opportunity to achieve optimal neuro-reproductive health, free
from the burdens of systemic disadvantage. This calls for a paradigm shift from treating symptoms to
transforming the conditions that shape health, ensuring reproductive justice for all.
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SIGNIFICANCE STATEMENT
This study discovered the pivotal role of social determinants of health in shaping neuro-reproductive
health disparities, offering insights beneficial for researchers, policymakers, and public health practitioners
aiming to promote health equity. By integrating data management, equity frameworks, and policy analysis,
this study will help researchers to uncover the critical areas of systemic, data-driven, and policy-level
inequities  that  many  researchers  were  not  able  to  explore.  Thus,  a  new  theory  on  equity-centered
neuro-reproductive health governance may be arrived at.
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