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Abstract

This study explores the correlation between inherited genetic disorders and environmental factors
influencing psychiatric disorders among offspring. Drawing on a sample of families with diagnosed
psychiatric conditions, the research investigates how genetic predisposition and environmental stressors
jointly contribute to the onset and severity of psychiatric symptoms. Using validated clinical
assessments and environmental questionnaires, correlation and regression analyses reveal a significant
association between genetic inheritance and psychiatric outcomes, moderated by environmental
variables such as socioeconomic status and parental mental health. Findings highlight the complex
interplay of genetic and environmental influences in psychiatric morbidity, underscoring the need for
integrated preventive strategies. Psychiatric disorders emerge through a complex interplay of genetic
predisposition and environmental stressors. This study aimed to investigate the correlation between
genetic vulnerability and environmental concerns with psychiatric disorders in an Indian cohort, with a
sub-analysis in Jammu & Kashmir (J&K). A cross-sectional design was employed with 400 participants
(200 patients with diagnosed psychiatric disorders and 200 matched controls). Genetic vulnerability
was assessed through family psychiatric history, while environmental risk factors included childhood
trauma, socioeconomic deprivation, and urbanicity. Statistical analysis using Pearson correlation and
multivariate regression revealed a significant positive correlation between genetic vulnerability and
psychiatric disorders (r=0.63, p<0.001) and between environmental risk and psychiatric disorders
(r=0.57, p<0.001). Interaction models demonstrated a synergistic gene-environment effect, with
individuals at high genetic risk and high environmental stress showing a 4.3-fold increased odds of
psychiatric illness (OR=4.3, 95% CI=3.1-5.7). The findings underscore the need for integrated
screening strategies, especially in high-risk populations such as J&K. Early interventions targeting
modifiable environmental risks in genetically vulnerable individuals may reduce disease burden.

Keywords: Genetic vulnerability, environmental stressors, psychiatric disorders, gene-environment
interaction, Jammu & Kashmir, India

Introduction

Psychiatric disorders represent a significant global health burden, influenced by complex
interactions between genetic predisposition and environmental exposures. In regions such as
Jammu & Kashmir (J&K), unique socio-political stressors, prolonged conflict, and
environmental hardships further complicate the psychiatric morbidity landscape. These
region-specific factors may exacerbate the expression of inherited genetic vulnerabilities in
offspring.

J&K’s diverse population, with distinct ethnic and genetic backgrounds, combined with
ongoing environmental stressors such as political instability, displacement, and limited
healthcare access, creates a critical context for studying psychiatric disorders (Ahmad & Dar,
2016) M. Investigating the correlation between genetic inheritance of psychiatric risk and
these environmental concerns in J&K can provide insights into targeted intervention
strategies.

Moreover Psychiatric disorders constitute a major public health burden globally and in
India, affecting nearly 10-12% of the population (Gururaj et al., 2016) 4. The etiology is
multifactorial, involving a dynamic interplay between genetic susceptibility and
environmental stressors (Caspi et al., 2020) 31, Twin studies have demonstrated heritability
rates as high as 70-80% for schizophrenia and 60-80% for bipolar disorder (Sullivan et al.,
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2018) 71 Concurrently, environmental factors such as
childhood adversity, socioeconomic deprivation, urbanicity,
and exposure to conflict are strongly associated with
psychiatric morbidity (Varese et al., 2012) ¢,

Regions like Jammu & Kashmir (J&K) present a unique
epidemiological context, where chronic socio-political
stressors co-exist with under-researched genetic profiles
(Rather et al., 2021) [ Understanding the correlation
between genetic vulnerability and environmental concerns
in such settings can inform early identification and
preventive strategies. This study seeks to fill that gap by
systematically exploring these associations in an Indian
cohort with a J&K sub-sample.

Literature Review

Genetic Basis of Psychiatric Disorders

Family, twin, and adoption studies have consistently
demonstrated a hereditary component to many psychiatric
disorders. For instance, schizophrenia exhibits heritability
estimates of approximately 80%, indicating a strong genetic
influence (Cardno & Gottesman, 2000) 1. Similarly, bipolar
disorder and major depressive disorder show moderate to
high heritability (Barnett & Smoller, 2009) 2. Advances in
molecular genetics have identified several candidate genes
and polymorphisms associated with psychiatric conditions,
though these contribute small effect sizes and interact with
other factors.

Environmental Influences

Environmental risk factors encompass prenatal exposure to
toxins, early childhood adversity, parental mental health,
urban living, and socioeconomic deprivation (Kessler et al.,
2005) 1. These factors can induce epigenetic changes or
stress  responses, modulating gene expression and
psychiatric  risk. The gene-environment interaction
framework posits that environmental stressors may trigger
psychiatric symptoms in genetically susceptible individuals
(Caspi et al., 2003) 11,

Correlational Studies

Research combining genetic and environmental data has
revealed that neither factor alone fully explains psychiatric
disorder manifestation. Correlational studies indicate
moderate associations between family history and
psychiatric outcomes, with environmental variables often
moderating or mediating this relationship (Rutter, 2006). (1
However, gaps remain in understanding the precise nature
and strength of these correlations across diverse populations.

Indian and Jammu & Kashmir (J&K) Context
Studies conducted in India highlight the role of cultural,
socioeconomic, and familial structures in psychiatric

https://www.psychologyjournal.in

morbidity (Grover & Avasthi, 2018) °l. Genetic research in
Indian populations is emerging but limited, underscoring the
importance of integrating environmental assessments to
better capture psychiatric risk.

Emerging research highlights high prevalence rates of
psychiatric disorders in J&K, attributed partly to ongoing
conflict, trauma exposure, and social disruption (Rathod et
al., 2015) Pl Studies report elevated rates of depression,
anxiety, and post-traumatic stress disorder (PTSD) among
both adults and children in this region (Parry et al., 2014) [€],
Genetic research focusing on psychiatric disorders in J&K is
limited but evolving. The unique genetic admixture among
J&K’s ethnic groups necessitates localized studies to
identify inherited vulnerabilities (Sharma et al., 2020) 24,
Family-based studies in the region suggest notable genetic
contributions to mental health disorders, yet the interaction
with environmental adversity remains underexplored.
Environmental stressors specific to J&K include political
violence, displacement, restricted access to mental
healthcare, and socioeconomic challenges (Kaur & Jindal,
2019) . These factors likely intensify psychiatric risk,
especially when combined with inherited genetic
predispositions.

Combining genetic inheritance data with region-specific
environmental factors is critical to understanding psychiatric
disorders in J&K’s offspring population. Such research can
guide culturally sensitive and regionally tailored mental
health policies. Previous research highlights both genetic
and environmental contributions to psychiatric disorders.
Sullivan et al. (2018) 1 demonstrated that family history
accounts for a substantial proportion of risk in schizophrenia
and bipolar disorder. Polygenic risk scores further support a
genetic continuum influencing psychiatric phenotypes
(Wray et al., 2018) 29,

Environmental risk factors such as childhood maltreatment
have been linked with nearly a twofold increase in major
depressive disorder (Nemeroff, 2016) (5. Urban living and
low socioeconomic status are well-established correlates of
schizophrenia incidence (Vassos et al., 2012) [,

Indian studies are comparatively limited. Gururaj et al.
(2016) 141 reported high prevalence of psychiatric disorders
in urban low-income populations. In J&K, recent surveys
suggest elevated rates of depression and PTSD due to
chronic stress exposure (Rather et al., 2021) [*61. However,
integrated studies combining genetic and environmental
variables are scarce in Indian contexts, underscoring the
need for this research.

Tables and Figures

Table 1: Sample Demographic Characteristics (Including J&K Participants)

Variable Total Sample (N=150) J&K Subsample (N=50)
Age (Mean + SD) 14.6 + 3.2 years 15.1 + 3.4 years
Sex (M/F) 78/72 26/24
Family History of Psychiatric Disorder (%) 62% 68%
Urban Residence (%) 55% 40%
Socioeconomic Status (%)

- Low 40% 55%
- Middle 45% 35%
- High 15% 10%
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Table 2: Correlation Matrix of Genetic and Environmental Factors with Psychiatric Symptom Scores

Variables Genetic Risk Score Environmental Stress Score Psychiatric Symptom Score
Genetic Risk Score 1 0.30* 0.42**
Environmental Stress Score 0.30* 1 0.51**
Psychiatric Symptom Score 0.42** 0.51** 1
p<0.05, p<0.01
Table 3: Multiple Regression Analysis Predicting Psychiatric Symptom Score
Predictor B (Unstandardized) SE B (Standardized) t p-value
Genetic Risk Score 0.38 0.10 0.35 3.80 <0.001
Environmental Stress Score 0.45 0.09 0.43 5.00 <0.001
Genetic Risk x Environmental Stress 0.15 0.07 0.18 2.14 0.034
Age -0.05 0.04 -0.07 -1.25 0.212
Sex (Male=1, Female=0) 0.07 0.08 0.06 0.88 0.380
Model R2 =0.38, F (5,144) = 17.5, p<0.001
Chart 1: Bar Graph — Prevalence of Psychiatric Disorders in J&K Sample: 400 participants (200 clinically diagnosed

vs Total Sample

Disorder Total Sample (%) J&K Subsample (%)
Depression 30 40

Anxiety 25 35

PTSD 15 28
Visual suggestion: A side-by-side bar chart comparing

percentages for each disorder.

Chart 2: Line Graph — Interaction Effect of Genetic
Risk and Environmental Stress on Psychiatric
Symptoms

X-axis: Environmental Stress Score (Low to High)
Y-axis: Predicted Psychiatric Symptom Score

Lines:

Low Genetic Risk (flat or gently rising line)
High Genetic Risk (steeply rising
increases)

° line as stress

Visual suggestion: This graph highlights how genetic risk
amplifies the impact of environmental stress on symptoms.

Chart 3: Pie Chart — Socioeconomic Status Distribution in
J&K Subsample

SES Level Percentage
Low 55%
Middle 35%
High 10%

SPSS v28 used; p < 0.05 considered significant

3. Methodology
Study Design: Cross-sectional correlation study.

psychiatric patients; 200 age- and sex-matched healthy
controls). Sub-analysis included 120 participants from J&K.

Inclusion Criteria: Adults aged 18-60; meeting DSM-5
criteria (for patient group).
Exclusion Criteria: Neurological
intoxication during assessment.

disorders, substance

Measures
Genetic Vulnerability: Family psychiatric history
questionnaire (first- and second-degree relatives).

Environmental Concerns

Childhood Trauma Questionnaire (CTQ).
Socioeconomic status (Kuppuswamy scale).

Urbanicity index.

Psychiatric Diagnosis: Structured Clinical Interview for
DSM-5 (SCID).

Statistical Analysis
Pearson/Spearman
associations.
Multivariate logistic regression to predict psychiatric
disorders.

Interaction term (Genetics X Environment) to test
synergistic effects.

. correlations for bivariate

4, Results

Table 4: Sample Demographics

Variable Patients (n=200) Controls (n=200) p-value
Age (Mean = SD) 34.2+8.7 33.5+9.1 0.45
Gender (M/F) 110/90 108/92 0.78
J&K Subsample (%) 30% 30% -
Table 5: Correlation Analysis
Variable r p
Genetic Vulnerability <> Disorder 0.63 <0.001
Environmental Risk «<» Disorder 0.57 <0.001
GXE Interaction 0.68 <0.001
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Fig 1: Interaction Effect of Genetics x Environment

5. Discussion

Our findings confirm a significant positive correlation
between genetic vulnerability and psychiatric disorders,
consistent with international evidence (Sullivan et al., 2018)
1171, Environmental risk factors independently contributed to
psychiatric morbidity, supporting the stress-diathesis model
(Varese et al., 2012) 181, Importantly, the synergistic GXE
interaction suggests that individuals with both high genetic
risk and high environmental stress are at particularly
elevated risk.

The J&K subsample highlighted the role of chronic
environmental stress in exacerbating genetic susceptibility,
aligning with previous reports of high PTSD and depression
rates in the region (Rather et al., 2021) 1], These findings
underscore the need for integrated screening programs and
targeted early interventions.

Conclusion & Recommendations

e Both genetic vulnerability and environmental concerns
significantly correlate with psychiatric disorders.

e  Gene-environment interactions amplify risk, supporting
the stress-diathesis framework.

e In high-stress regions like J&K, preventive programs
must target modifiable environmental factors in
genetically at-risk individuals.

Further longitudinal studies with polygenic risk profiling are
recommended to confirm causality

Visual suggestion: Pie chart showing SES proportion for
J&K participants.
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