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Abstract: The purpose of this paper was to identify the degree of heritability of mental
health disorders by examining the relationship between genetic predisposition and
environmental triggers. We recruited fifty-five participants from five medical centers in
Edo and Delta States of Nigeria, regardless of their gender or age, based on their
predisposing family history of mental disorders. Prior to the study, these participants
underwent a structured interview, a genetic vulnerability assessment using a specific
polymorphism assay, and an environmental search. In view of this, it was ascertained that
the estimated heritability of various mental disorders was: major depressive disorder
(MDD) = 50-60%; bipolar disorder = 70-80%; schizophrenia = 60-70%; anxiety disorders
= 30-40%; and attention-deficit/Hyperactivity disorder (ADHD) = 70-80%. Environmental
conditions, childhood trauma, chemical use, the economic situation, living in large
populations, and parents' mental health are among the factors that contribute to mental
health disorders. Altogether, the work proved that genetic predispositions to mental health
disorders bear equal responsibility in the development of the diseases, though it identified
environmental factors as central in either enhancing or triggering these susceptibilities.
This study provides clear evidence that mental health disorders are polygenic, and that
research on the disorders should include both genetic and environmental aspects.

Keywords: Anxiety Disorders, Environmental Factors, Mental Disorders, Schizophrenics,
Twin Research.

1. INTRODUCTION

Mental health disorders are multi-dimensional diseases that are prevalent in millions of
people and add a lot of morbidity to affected individuals, families, and health care systems.
Knowledge of the heritability of disorders and interactions between these genetic factors and
environments remains important for both the theoretical and practical aims of mental health
research and treatment (Rioux et al., 2018). The relevance of this research topic lies in its
impact on approximately two-thirds of the global population, providing opportunities to
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enhance diagnosis, treatment, and prevention approaches. Mental disorders such as Major
Depressive Disorder (MDD), Bipolar Disorder, Schizophrenia, Anxiety Disorders, and
ADHD, exhibit hereditary tendencies, making individuals with a family history of these
illnesses more susceptible to their effects (Yao et al., 2021). Clinical depression, also known
as major depressive disorder (MDD), is a mental health disorder that incites feelings of
sadness and disinterest in activities. It affects the individual’s emotions, cognition, and motor
function in relation to activities of daily living. Schizophrenia is a severe and chronic mental
disorder that influences one’s logical, perceptive, emotive, expressive, interpersonal, and
even physical functioning. Psychotic symptoms such as hallucinations, where the patient's
perceptions differ from those of others, or beliefs that are irrational and not shared by others,
often manifest. Schizophrenia is an illness that places one at a competitive loss in cognition,
emotion, and conduct in society (Jani and Kas$parek, 2018; Fernandes et al., 2018). Also,
anxiety disorders are a group of conditions where you have fear, anxiety, or both, and these
must be accompanied by behavioral changes. Stress leads to typical anxiety, but in anxiety
disorders, it escalates to an extreme level, persists over time, and typically disrupts normal
functioning (Penninx et al., 2021). Last, ADHD is a neurodevelopmental disorder associated
with inattention and/or hyperactivity-impulsivity that lasts for at least six months and
negatively affects work or development (Luo et al., 2019). This is a disease that has the
greatest impact on children, even though symptoms develop during adulthood. Knowledge of
such relationships can point to actual genes or markers involved in mental health disorders,
which can inform targeted therapies and personalized medicine approaches.

Twin studies demonstrate the significant heritability of these mental health disorders, with
genetic predispositions also playing a role. Bipolar disordeMonozygotic twins exhibit a
concordance rate of over 65% for bipolar disorder, schizophrenia, and other severe
psychiatric disorders, suggesting a genetic foundation for these disorders (Pepper et al.,
2018). Other factors that have influenced the development of mental health disorders include
childhood trauma, substance abuse, socioeconomic status, living in urban areas, and parental
mental health disorders, among others (Varchmin et al., 2021; Pierce This dependency on
conditions that interact with genetic potentials may aid in understanding the causation of
mental health disorders.g of the causation of mental health disorders.

Molecular genetic studies show how distinct combinations of genes lead to mental illness
vulnerability in response to specific environmental elicitors. For instance, carriers of the 5-
HTTLPR gene or those with a history of childhood trauma are at a higher risk of developing
MDD, whereas individuals with the CACNALC gene and substance abuse havea greater a
greater risk of bipolar disorder (Uher and Zwicker 2017). These interactions prove that
mental health disorders are not simple, as often described by patients of this type of
treatment, but very unique and require a multiple-faceted approach to study their causative
agents.

Studies on genetic and environmental factors in mental health disorders provide valuable
insights into the development process. These factors can have different effects at different
stages of the disorder's development, such as the higher heritability of major depression in
later life. Understanding these temporal variations is crucial for developing sustainable
intervention strategies. It is useful to have knowledge of different theories and concepts
related to genetics and the environment in relation to mental health disorders. Understanding
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these factors is essential for creating effective interventions and promoting healthy mental
health.

This research advances the field of mental health by elucidating the genetic and
environmental mechanisms that underlie mental health disorders. Integrating genetic and
environmental perspectives can improve understanding of mental illness. Medical
professionals can choose to apply early intervention and prevention measures if they detect
these elevated risk factors early enough (McGorry and Mei 2018).

This research enhances mental health disorder understanding by identifying genetic and
environmental factors, leading to more precise models, diagnostic criteria, and treatment
strategies. It fills gaps in understanding the dynamic relationship between genes and
environment in mental health disorder development, improving diagnosis, treatment, and
preventive measures. Synthesizing genetic and environmental data improves patient quality
of life and reduces societal costs.

2. RELATED WORKS

The understanding of the genetic component of mental illnesses has been enriched due to
numerous genetic and environmental studies. Rice et al. (2002) have shown, through the use
of twin research, the heritability estimates for major depressive disorders and Mclintyre et al.
(2020) for bipolar disorders. Likewise, Gottesman and Shields (1982) in Braff and Tamminga
(2017) pointed out the extreme genetic factor in the development of schizophrenia. Bleys et
al. (2018) have given useful information on gene combinations with environmental stressors
in the context of depression by studying the 5-HTTLPR gene. Pezzoli et al. (2019) and
Pittner et al. (2019) explained how diverse environmental influences, such as child abuse and
family environment, trigger genetic potentials. Investigations into separate ages, for instance,
by Silberg et al. (2001), were instrumental in depicting how depression genetic and
environmental risk factors change as the child grows. Meaney and Szyf's (2005) epigenetic
work also explored how stress during early development in babies can alter genes related to
mental health.

2.1 Theoretical Framework

The study investigates the genetic and environmental factors influencing mental health
disorders using the diathesis-stress model, which suggests a gene-environment interface.
Behavioral genetics helps understand how these variations affect individual behaviors and the
risk of mental health disorders. The model acknowledges environmental contexts, making it
easier to understand their impact on developmental outcomes. Behavioral genetics identifies
alleles that may predict disorders like schizophrenia, bipolar disorder, and anxiety, aiding in
the design of strategies to mitigate vulnerabilities. Bronfenbrenner's bioecological model
emphasizes the need to consider both microsystems and macrosystems, such as
socioeconomic status, urbanization, and family setting, in determining an individual's mental
health status.

The Study has Five Specific Objectives:
1. The study aims to determine the genetic impact of major mental health disorders such as
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depression, bipolar disorder, schizophrenia, anxiety disorders, and ADHD through
research from twin and family studies.

2. Use genomic approaches and GWAS to define genetic risk factors associated with mental
health disorders and to pinpoint druggable targets based on those genomic differences.

3. Examine how environmental factors, such as childhood trauma, substance use, an
individual's social economic status, parents' mental health, and their interaction with
genetic factors, can trigger mental health disorders.

4. The study explores the influence of gene-environment interactions on mental health,
examining how genetic predispositions and environmental triggers contribute to the risk
of mental health disorders.

5. Analyzing genetic and environmental factors in mental health disorders across life stages
helps identify critical intervention periods and informs the development of age-specific
prevention and treatment strategies.

3. RESEARCH AND METHODOLOGY

In this paper, we adopt a mixed-methods strategy using both quantitative and qualitative data
to answer the questions asked earlier.

Study Sites: We selected five healthcare centers in Edo and Delta states, Nigeria, to
investigate the heritability of mental health disorders. These centers include Delta State
University Teaching Hospital Oghara, University of Benin Teaching Hospital Benin-City,
Federal Psychiatric Hospital, Uselu, Benin-City, Federal Neuro-Psychiatric Hospital, Asaba,
and Primary Health Care Centers. These centers are well-established and provide access to
various clinical populations, allowing for large-scale studies into genetic backgrounds. The
Federal Neuro-Psychiatric Hospital specializes in diagnosing, treating, and rehabilitating
mental health issues, while the Primary Health Care Centers conduct community-based
studies, ensuring population-wide coverage and serving as the primary point of contact for
healthcare services.

Family-Based Studies: The study utilized twin studies and family history surveys to estimate
the heritability of major mental health disorders like depression, bipolar disease,
schizophrenia, anxiety disorders, and ADHD. The GWAS approach was used to identify
genetic variants, while environmental triggers like childhood trauma, substance abuse,
socioeconomic status, urban living conditions, and parental mental health were examined. A
gene-environment interaction model was used to investigate these interactions. Longitudinal
studies assessed the development and progression of psychiatric disorders over time using
techniques like growth curve modeling and time-varying effects modeling. This
understanding of mental illness's genetics and the complex interactions between genes and
environment is based on strong scientific evidence, contributing to valuable insights in
mental health research.
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Genome-wide association studies (GWAS) used logistic regression analysis to find genetic
variants that were significantly linked to mental illness. They then calculated polygenic risk
scores (PRS) to find out how much of a genetic risk there was for each disorder. Specialized
software like PLINK and R perform these analyses, ensuring robust and reproducible results.
Multiple regression analysis, structural equation modeling, and interaction models were used
to look at how environmental factors like childhood trauma, socioeconomic status, and
mental health outcomes are related. The study also looked at how genetic and environmental
factors change over time.

Presentation of Collected Data

The information shown in tables includes estimates of heritability, concordance rates,
environmental trigger associations, gene-environment interactions, and the results of
longitudinal analyses. To make the data easier to understand, descriptive statistics are also
included.

4. RESULTS AND DISCUSSION

The collected data are presented in tables 1 to 5, ensuring clarity and comprehensiveness.

Table 1: Prevalence of Mental Health Disorders in Families with Genetic Predisposition

. Family History Family History Total Sample
Disorder Present Absent Size
Major .Depresswe 60% 20% 1,000
Disorder
Bipolar Disorder 50% 10% 800
Schizophrenia 40% 15% 600
Anxiety Disorders 55% 25% 1,200
ADHD 45% 15% 700

Table 1 provides information on the prevalence of mental illness among individuals with a
family history. The prevalence of MDD is significantly higher among people with a family
history, with 60% affected, compared to only 20% of those without. Bipolar disorder was
found in 50% of those with family history, indicating that there is a genetic factor in its
development. Schizophrenia is 40% more prevalent in those with a family history, suggesting
that genetics play an important role. Genetic influences on anxiety disorders are stronger,
affecting 55% of individuals with a family history compared to 25% without. The prevalence
of ADHD in those with a family history is 45%, suggesting that genetics also play a role in
this frequency. In general, data highlight the role of genetic predisposition in the development
of these conditions.

Table 2: Twin Studies on Heritability of Mental Health Disorders

Disorder Monozygotic Twins Dizygotic Twins Estimated
Concordance Rate Concordance Rate Heritability (%)
Major Depressive 50% 20% 40-50%
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Disorder
Bipolar Disorder 70% 20% 60-80%
Schizophrenia 48% 17% 70-80%
Anxiety Disorders 41% 12% 30-40%
ADHD 77% 32% 70-80%

Table 2 presents twin studies examining concordance between monozygotic and dizygotic
twins, as well as genes associated with psychiatric disorders. The disorder affects both twins,
with monozygotic twins exhibiting a 50% concordance rate for MDD, 70% for bipolar
disorder, and 48% for schizophrenia. Anxiety disorders have an average heritability of 41%,
while dizygotic twins have 19% heritability. ADHD has the highest genetic involvement, at
77% for concordant twins, compared to 32% for dizygotic twins. These findings suggest that
genetic factors can influence inherited psychiatric disorders.

Table 3: Environmental Triggers and Their Association with Mental Health Disorders

Environmental Major Bipolar . . Anxiety
. Depressive . Schizophrenia . ADHD
Trigger : Disorder Disorders
Disorder
Childhood Trauma 35% 25% 30% 40% 20%
Substance Abuse 20% 30% 25% 20% 15%
Socioeconomic 40% 35% 45% 50% 30%
Status (Low)
Urban vs. Rural 30% 40% 50% 35% 25%
Living (Urban)
Parental Mental 50% 45% 40% 550 35%
Health Disorders 0 ° ° ° 0

Table 3 shows a significant correlation between environmental triggers and mental health
issues in children. Stressful life events in childhood can lead to chronic disorders, particularly
anxiety and depression, in later life. 20% of respondents, 30% of patients with bipolar
disorder, 25% with schizophrenia, 40% with anxiety disorders, and 15% with ADHD have a
history of substance dependence. Low-income individuals have a 40% chance of developing
major depressive disorder, 35% with bipolar disorder, 45% with schizophrenia, 50% with
anxiety disorders, and 30% with ADHD. Large cities have the highest rates of major
depressive disorder, bipolar disorder, schizophrenia, anxiety disorders, and ADHD.
Environmental control could be a significant measure for managing and eradicating mental
disorders.

Table 4: Gene-Environment Interaction in Mental Health Disorders

. - . . Interaction
Disorder Gene ldentified Environmental Trigger Effect (%)
Major Depressive > HTTLPR Childhood Trauma 50%
Disorder (Serotonin)
Bipolar Disorder CACNAILC (Calcium Substance Abuse 60%
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Channel)
Schizophrenia COMT (Dopamine) Urban Living 70%
: : BDNF (Brain- Low Socioeconomic 0
Anxiety Disorders Derived) Status 45%
ADHD DRD4 (Dopamine Parental .Mental Health 65%
Receptor) Disorders

In Table 4 the study reveals that genetic variations and environmental factors significantly
influence the development of mental health disorders. The 5-HTTLPR gene, childhood
trauma, substance abuse, bipolar disorder, the COMT gene, anxiety disorders, and ADHD
can all influence MDD. Childhood trauma increases the risk by 50% due to its relationship
with serotonin levels. Substance abuse is associated with the CACNALC gene, while urban
living increases the risk by 70%. The BDNF gene influences anxiety disorders, and lower
socioeconomic conditions increase the risk by 45%. ADHD is caused by the DRD4 gene,
which regulates dopamine receptors, and parental mental health disorders.

Table 5: Longitudinal Studies on Heritability and Environmental Influence Over Time

Study Initial Change in Environmental
Duration Disorder Heritability Heritability Influence (Average
(Years) (%) (%) %)
Major

5 Depressive 40% +5% 55%
Disorder

10 Bipolar Disorder 70% +3% 60%

15 Schizophrenia 75% +2% 50%

20 Anxiety 35% +4% 45%
Disorders

25 ADHD 70% +1% 30%

Table 5 indicates longitudinal studies of heritability and the environment's fluctuations in
mental health disorders in the long term. The heritability of major depressive disorder is
about 40% in the beginning, and after five years, it was raised by 5% to be about 55%.
Bipolar disorder has an estimated initial heritability of about 70% and will rise by 3% over
the next 10 years. For schizophrenic disorders, initial heritability is reported to be 75 percent,
which within 15 years rose to 77 percent. Anxiety disorders have a primary heritability of
35%, which has increased by 4% over the past 20 years to 39%, while the average
environmental impact is 45%. ADHD has a heritability of 70% in the initial clinical
assessment, while the environmental impact has a mean score of 30%. These findings are
supportive of the views that believe that genetic as well as environmental factors should be
taken into consideration when dealing with the development and management of mental
health disorders.
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Table 6: Regression and Structural Equation Modeling Results on Environmental Factors and
Mental Health Outcomes

Major Anxiety Bipolar . .
Variable Depressive Disorders Disorder Schlzczlp}))hrenla A?BF)'D
_ Disorder (B) (1)) ®
Childhood 0.35** 0.30** 0.25** 0.20* 0.15*
Trauma
Socioeconomic L0 45%* L0.40** 10.35%* 0.30** -0.25**
Status
Parental Mental 0.50%* 0.45%* 0.40** 0.35** 0.30**
Health
Urban Living 0.30** 0.25** 0.20* 0.15* 0.10
Substance 0.25%* 0.20* 0.35** 0.15* 0.10
Abuse
Note:

B: Standardized regression coefficient

*p < 0.05, **p < 0.01 (Statistical significance levels)

Table 6 shows the standardized regression coefficients (B) that were found through multiple
regressions and structural equation modeling. They show how strongly and in what direction
different environmental factors are linked to different types of mental health. Childhood
trauma has a direct influence on all stated mental health disorders, and the impact here is
highest on MDD (B = 0.35) and the least on ADHD (B = 0.15). Socioeconomic status is an
inverse predictor for all mental health disorders; therefore, poor economic standing is a risk
factor for most mental disorders, with a more pronounced effect on MDD compared to
ADHD (B = -0.55, B = -0.25). The mental health of parents is positively correlated with all
disorders; this reveals that parental mental health problems enhance the chance of similar
disorders in the child, particularly MDD, which has the strongest correlation with it with a
coefficient of 0.5, and ADHD, which has the weakest but still significantly positive
correlation with it of 0.3. As can be seen in Table 6, the effect of urban living on all the
mental health disorders is positive, although modest, as it ranges between = 0.10 for ADHD
and f = 0.30 for MDD. Lastly, substance abuse correlation is positively associated with all
the listed mental health disorders, with a higher impact on bipolar disorder than the other
disorders (B = 0.35) and the lowest impact on ADHD (B = 0.10). This table is quite
informative and helps in identifying the effects of different environmental factors on different
mental health conditions, which provides the basis for specific treatment and prevention
efforts.

Discussion

The study's findings contribute to improving the general knowledge of the genetic and
environmental factors that contribute to the development of mental health disorders.
According to the study's results, individuals with a family history of mental health disorders
are more likely to receive a diagnosis, which aligns with the findings of Yao et al. (2021). For
example, in family history patients, MDD has a 60/100 chance, compared to 20/100 in non-
family history patients. The same goes for bipolar disorder, where the percentages are 45% of
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patients with 15% of controls, schizophrenia 40% with 15%, anxiety disorders 55% with
25%, and ADHD 45% with 15%. This goes to show how genetic predisposition plays a major
role in the aforesaid disorders. Rasic et al. (2013) documented that offspring of parents with
severe mental illness have a 32% probability of developing severe mental illness by
adulthood.

Table 2 complements this observation by presenting the results of twin studies and comparing
concordance rates again, suggesting a genetic contribution. These disorders are proud to be
more frequent in monozygotic twins than in dizygotic ones, as the twins share the same
genes. Pepper et al. (2018) shared this view. For example, of every 100 monozygotic twins,
77 of them will both have ADHD, but this figure is only 32 for dizygotic twins, hence a
heritability between 70 and 80%. The same is also true for bipolar disorder, where there is a
concordance rate of 70% monozygotic vs. 20% dizygotic with heritability ranging from 60 to
80%, and schizophrenia, where the incidence is 48% vs. 17% with heritability ranging from
70 to 80%. The study found a significant correlation between environmental factors and
mental illnesses. Researchers found that childhood trauma was the most significant factor in
anxiety disorders, while substance abuse had an impact on bipolar disorder. Socioeconomic
status and residence also played a role in schizophrenia, with low socioeconomic status
affecting 45% of patients and urban areas affecting 50%. Parental mental health disorders
were particularly prevalent in anxiety disorders, accounting for 55% of cases. Table 4
summarizes that genetic variation, combined with specific environmental influences, leads to
the worsening of mental health disorders. For instance, people who have a 5-HTTLPR gene
variant but have suffered from childhood trauma have a 50% increased probability of
developing MDD. Thus, if the CACNALC gene variant is present, then substance abuse
increases the bipolar disorder risk by 60%, in agreement with Uher and Zwicker (2017).
These interactions explain how genes and other environmental factors work together to
influence one's mental health. The implications of this study are as follows. Understanding
the risks and onset of mental disorders can improve diagnosis and treatment, allowing for
early intervention. Individuals with a family history of mental health disorders may need
check-ups and preventive measures due to distressing environments like childhood trauma or
substance abuse. Interactions between genes and environments can shape individual
treatment plans. For instance, carriers of the COMT gene variant are more susceptible to
schizophrenia in urban environments and may benefit from reducing stressors. Misiak et al.
(2017) found that variations in the COMT gene may interact with stress in early life and
cannabis abuse or dependence, which could affect different outcomes in people with bipolar
disorder and schizophrenia spectrum disorders. Likewise, a targeted intervention for children
with the DRD4 gene variant, among children of parents with mental illness, is crucial in
preventing the development of ADHD.

Implications of the Study

The study suggests that further research and alterations in clinical practices are necessary to
consider both genetic and environmental factors in the development of mental health
disorders. This dual approach can enhance risk analysis and measure efficiency. It highlights
the importance of combating socioeconomic inequalities, as low socioeconomic status
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triggers anxiety disorders in 50% of the population, suggesting a need for targeted
interventions.

Additionally, it was also discovered that the estimates of heritability may not be fixed but
could vary depending on the contexts indicated in Table 5. For instance, the rates of
heritability of major depressive disorder rose by 5% in five years, which means that the
genetic component in cases may be growing as the population ages. This stresses the
importance of constant evaluations and modifications of treatment methods for a person
throughout their lifetime.

Limitations and Sources of Error

The study on mental health disorders has limitations, such as reliance on self-reported data,
potential recall bias, evolving diagnostic criteria, and sample sizes. It also faces statistical
challenges in estimating heritability and gene-environment interactions. The study aims to
estimate heritability using twin studies, family history analyses, genetic variants,
environmental triggers, and changes over time, while also discussing practical implications.

Comparison with Previous Studies

The study compares the results with previous research. The heritability estimates obtained in
the present study for MDD, bipolar disorder, and schizophrenia are in keeping with other
investigations. These findings are consistent with recent GWAS studies on gene identification
and mental health disorders.

The study also identifies novel gene-environment interactions, providing new insights into
the field.

Ethical Considerations

Concerning ethics, this study respected the participants’ informed consent, the anonymity of
the data collected, and the working ethical clearance approval from the management boards
of the selected states. The procedures of the study adhere to the principles of the ethical
treatment of humans involved in research. There was constant adherence to the measures that
could reduce the risks and maintain participants’ safety.

5. CONCLUSION

In conclusion, this study re-emphasizes the importance of diet in relation to mental health,
which is a focal point of increased importance given the relationship between dietary
patterns, nutrient deficiencies, and dietary interventions alongside mental health. The
conclusion stems from the correlation between improved mental health and proper nutrition,
which includes fruits and vegetables, omega-3 fatty acids, and a reduction in processed food
and sugar. Conversely, Western diets and nutrient deficiencies like omega-3 fatty acids and
vitamin D lead to heightened susceptibilities. Some of the nutritional treatments, like omega-
3 fatty acid supplements and Mediterranean diets, have the potential to reduce the symptoms
of different types of mental disorders. These findings underscore the necessity for health
practices offering mental health services to integrate nutritional assessments and dietary
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counseling into their clients' care plans, with the aim of enhancing treatment efficacy and
improving the quality of life for individuals diagnosed with mental health disorders.

Recommendations

The study recommends that subsequent research, practice in mental health clinics, and
guidelines for population health should include genetic screening in the assessment of the risk
due to genetic and family history factors. Efforts should be made for the early identification
and management of kids who are at a higher risk of developing these symptoms due to
environmental factors such as abuse or drug use. Measures of urban public health policies
need to address the issues of inequality and poor living conditions of the population affected
by them. Longitudinal studies should track fluctuations in heritable aspects and distinct
factors for greater treatment interventions.
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