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ABSTRACT 

This abstract offers a succinct summary of a thorough investigation into the complex 

interrelationships between biodiversity, psychological well-being, and the newly developing 

discipline of green psycho-chemistry. There is a growing understanding of the significance of natural 

surroundings and their ability to have a positive impact on mental health as society struggles with the 

rising prevalence of mental health illnesses. This research explores the holistic effects of the variety of 

plant and microbial life within ecosystems on the functioning of the human mind. The 

multidisciplinary study examines the psychotropic substances made by various plant and microbial 

species. It draws on ecology, psychology, and chemistry. It tries to learn how these substances could 

improve mental health, lessen stress, and lessen the signs of mental health issues. The process 

includes a lot of laboratory analysis, psychological testing, and fieldwork. As they investigate various 

ecosystems, researchers will take samples of microbes and plants in order to separate and examine 

bioactive chemicals. Participants will also take part in controlled experiments to assess the advantages 

of exposure to these substances for mental health, taking into account aspects like stress reduction, 

mood enhancement, and cognitive performance. The study will also evaluate the cultural and 

socioeconomic elements that affect how people perceive and use natural areas to better their mental 

health. Additionally, it will look at the moral and environmental ramifications of using biodiversity 

for psycho-chemical purposes. The results of this study have the potential to revolutionize methods 

for fostering psychological well-being by underlining the critical function that ecosystems play in 

doing so. The research may also pave the way for the creation of brand-new therapeutic approaches 

and environmentally friendly medicines that draw inspiration from nature. In the end, this research 
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advances our knowledge of the intricate interactions between the environment and the human mind, 

paving the way for a more comprehensive and long-lasting approach to mental health care. 

 

Keywords: Biodiversity, Psychological, Mental, Multidisciplinary, Psychotropic, Bioactive, 

Socioeconomic   

 

HISTORY 

The intersection of biodiversity conservation, mental health, and well-being has 

gained increasing prominence in global discourse, especially in policy and planning 

spheres. As we journey into the 21st century, the research bridging biodiversity, 

mental health, and well-being has evolved to become notably interdisciplinary. 

However, this has brought about significant variability in guiding theories, research 

variables, and overall study designs spanning multidisciplinary, cross-disciplinary, 

and transdisciplinary approaches. This diversity in disciplinary perspectives and 

methodologies mirrors a burgeoning interest in dissecting and comprehending the 

intricate interplay between biodiversity, mental health, and well-being. 

The rise in global urbanization poses pronounced challenges to both human 

mental health and biodiversity preservation. In the recent decades of the 21st 

century, there has been a surging research focus on elucidating the pivotal role of the 

natural environment in human health and well-being. The compelling body of 

evidence generated underscores the myriad ways in which nature bolsters diverse 

facets of human health and well-being. The term "greenspace" is often used in the 

context of health and well-being, denoting areas characterized by their green quality, 

whether abundant or sparse. Psycho-evolutionary theories postulate our innate 

predisposition towards such consistent green environments. The Attention 

Restoration Theory (A.R.T) has been a guiding beacon in earlier explorations of these 

spaces and promises to shape future research trajectories. 

Research has increasingly explored health and well-being in relation to the ecological 

attributes of green spaces, particularly focusing on their naturalness and biological integrity. 

Evaluating the biodiversity of these green spaces, primarily through species richness, 

provides insights into the ecological functionality of the spaces in question. Key approaches 
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to understanding the nexus between biodiversity, mental health, and psychological well-

being through green psycho-chemistry are outlined as follows: 

BIODIVERSITY: Defined as the variability among living organisms from all sources, 

encompassing terrestrial, marine, and other aquatic ecosystems, and the ecological 

frameworks they inhabit. This includes diversity within species, between species, and of 

ecosystems. (U.N Convention on Biological Diversity, 2006) [1]. 

MENTAL HEALTH: A holistic state of well-being where individuals acknowledge their 

capabilities, manage daily life stresses, work efficiently and productively, and contribute 

positively to their community. (W.H.O, 2018) [2]. 

PSYCHOLOGICAL WELL-BEING: Encompasses a range of effective states. From a hedonic 

perspective, it includes happiness and pleasure attainment; from a eudaimonic perspective, 

it refers to actualizing one's potential and achieving a deeper sense of purpose and meaning 

[3]. 

GREEN PSYCHO-CHEMISTRY: This approach underscores the importance of green 

exercise, meditation, yoga, spiritualism, and the utilization of natural products. The 

serotonin-replenishing effect of these activities aims to cultivate an ideal chemical balance, 

enhancing overall well-being [4]. 

Adopting a holistic understanding of environmental contexts, factoring in political, 

sociological, economic, ecological, and spiritual perspectives, is imperative to promote and 

ensure optimal population-level well-being. 

 

BACKGROUND 

From an ecological perspective, mental health is a reflection of our cognitive, 

emotional, and behavioral well-being. It shapes how we perceive, emote, and act. While the 

term "mental health" is often interpreted as the absence of mental disorders, its scope 

extends to influencing daily activities, personal relationships, and physical wellness. It 

encapsulates an individual's capacity to find joy in life, strike a balance between daily tasks 

and personal pursuits, and foster psychological resilience. 

As defined by the World Health Organization (W.H.O), mental health signifies a state 

of well-being wherein an individual recognizes their potential, manages the standard 

stresses of life, functions productively, and contributes positively to their community. 
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Mental health is not merely the absence of mental illnesses but represents a 

satisfactory level of emotional and behavioral alignment. The W.H.O. elaborates that mental 

health encompasses subjective well-being, perceived self-efficacy, autonomy, competence, 

inter-generational connectivity, and the emotional realization of an individual's intellectual 

and emotional potential, among other factors. Furthermore, the W.H.O. emphasizes that an 

individual's well-being involves realizing their abilities, managing life's regular stresses, 

working productively, and engaging actively in their community. 

In essence, mental health symbolizes the harmonization of an individual with their 

surroundings and peers, aiming for optimal efficiency and contentment. An individual is a 

holistic entity, influenced by both physical and mental facets. The interconnectedness of 

ecology, biodiversity, and mental health defines a state of holistic well-being. This 

equilibrium of well-being is influenced by numerous determinants, including genetic 

predisposition, environmental conditions, and physical aspects. Adverse environmental 

settings—be it at home, school, or the larger community—can affect this balance. 

Mental health, therefore, serves as a yardstick of one's ability to mold their 

environment, adjust to life's challenges, and do so with a commendable degree of 

contentment, success, and happiness. It is the measure of an individual's capability to adapt, 

overcome, and thrive in the face of life's multifaceted challenges. 

 

PHYSICAL ACTIVITY 

It is universally acknowledged that physical activity confers numerous health benefits, 

ranging from reduced blood pressure and heightened self-esteem to mood elevation. 

Likewise, immersion in nature is recognized for its rejuvenating impact on both physical 

and mental health. An intriguing question then arises: What happens when physical activity 

is coupled with nature’s exposure? Does this synergy amplify the positive effects? 

Recent research has introduced the term "GREEN EXERCISE" to describe this fusion of 

physical activity in natural settings. Findings suggest that green exercise enhances the health 

benefits traditionally associated with physical activity alone, notably in the domain of 

mental health. The merits of consistent physical activity span prevention and management 

of chronic ailments such as cardiovascular disease, type II diabetes, and specific cancers. It 

also fosters musculoskeletal well-being, weight regulation, and the development of motor 

skills in children, and counters mental health challenges. 
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Despite these evident advantages, global data paints a concerning picture: 

approximately one in four adults, aged 18 and over, does not engage in adequate physical 

activity. Consequently, physical inactivity has emerged as a paramount risk factor for global 

premature mortality, accounting for nearly 9% of premature deaths worldwide. 

 

GREEN PSYCHO-CHEMISTRY 

Psychology permeates every facet of our existence. Intricate networks of chemicals and 

neurotransmitters in the brain modulate each nuance of our behavior, from a simple smile, 

exchanged in passing to more complex emotions and actions. There are over 100 naturally 

occurring neurotransmitters, but among the most pivotal are dopamine, serotonin, 

vasopressin, oxytocin, acetylcholine, norepinephrine, epinephrine, and cortisol. 

a. Oxytocin: Originating primarily in the hypothalamus and released into the bloodstream 

via the pituitary gland, oxytocin is deeply associated with social bonding and attachment, 

playing a significant role in maternal behaviors. 

b. Dopamine: Synthesized in the hypothalamus, dopamine is instrumental in governing 

voluntary movement, memory, emotional responses, learning processes, and reactions to 

environmental stimuli. 

c. Serotonin: Produced in various brain regions, serotonin regulates a spectrum of 

physiological aspects, including sleep patterns, appetite, body temperature perception, pain 

mitigation, and mood stabilization. 

d. Vasopressin: Generated by the peripheral nervous system, vasopressin is implicated in 

fostering attachment, nurturing trust, and shaping emotional experiences, such as love. 

e. Epinephrine: Emitted from the adrenal glands, epinephrine is fundamental to the flight-

or-fight reflex. Among its effects, it notably exerts vasoconstrictive actions. 

f. Cortisol: Excreted by the adrenal glands, cortisol is central to the body's stress response 

mechanism. 

g. Acetylcholine: Formed in the central regions of the brain, acetylcholine is indispensable 

for cognitive functions, muscle coordination, memory formation, and emotional processing. 

The intricate balance of these neurotransmitters is crucial for optimal brain function. 

Any deviation, whether an excess or deficiency, can disrupt the brain's chemical equilibrium, 

potentially leading to a range of mental disorders, including O.C.D., depression, Alzheimer's 

disease, and schizophrenia. 
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Professor Kshitij Kapoor, the Canada Research Chair for Schizophrenia and 

Therapeutic Neuroscience at the University of Toronto, has delved into the intricate 

neurochemistry of schizophrenia [5]. This condition is linked with altered access to the brain 

chemical dopamine. Notably, antipsychotic drugs treat schizophrenia by inhibiting this 

neurotransmitter. Dopamine, central to motivation and reward, underpins Kapoor's theory 

that the positive symptoms of schizophrenia, especially delusions, stem from individuals 

ascribing undue significance to their surroundings. 

Dopamine is often termed the "happiness hormone, "while serotonin primarily 

modulates mood. When someone experiences physical attraction, there is a surge in 

dopamine and serotonin levels. Concurrently, oxytocin, often dubbed the "love hormone", 

escalates, reducing pain perception and deepening emotional bonds. 

Modern zoological psychology emphasizes the pivotal role of neurotransmitters in 

determining mental health, especially mood disturbances. For instance, varying serotonin 

levels have been implicated in conditions like depression. Additionally, serotonin has 

connections with other disorders like obsessive-compulsive disorder and challenges in anger 

management. Norepinephrine, another neurotransmitter, influences happiness levels. 

Antidepressants, such as selective norepinephrine reuptake inhibitors, have been found to 

induce positive emotional biases in healthy individuals, suggesting that norepinephrine 

enhances emotional perceptions of social cues. 

Endorphins, classified as endogenous opioids, also act as neurotransmitters. These are 

secreted during activities like prolonged exercise, listening to music, consuming chocolate, 

eating, laughing, and during intimate moments. An elevated endorphin level counteracts 

pain, while a decline dampens positive emotions. 

Lastly, melatonin, produced by the pineal gland, is renowned for sleep regulation. 

Beyond this, emerging research suggests its role in overall well-being and happiness. 

Disruptions in sleep patterns, often influenced by melatonin imbalances, can be 

symptomatic of broader mood disorders. To maintain a balanced melatonin level, it is 

advised to have consistent sleep and limit screen time before sleeping. 

 

SELF-ESTEEM 

Self-esteem is not solely categorized as a mental health condition but undeniably 

intersects with our broader mental and emotional well-being. Essentially, self-esteem 
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pertains to one's perception and evaluation of oneself. Those with high self-esteem perceive 

themselves positively, recognizing their strengths and capabilities, which often leads them 

towards seeking a fulfilling and accomplished life. Conversely, individuals with low self-

esteem harbor negative self-perceptions, doubting their worth and deservingness of love, 

happiness, and success. 

Jordan (2020) defines self-esteem as the individual's affirmative or negative 

disposition towards oneself, and it has been an influential concept in psychosocial research [6, 

7]. For young individuals, there is a documented nexus between depression, low self-esteem, 

and risky behaviors. Specifically, low self-worth can correlate with habits like smoking, 

binge drinking, eating disorders, and engaging in unprotected sex. Such behaviors elevate 

their vulnerability to various health issues, including sexually transmitted diseases like 

AIDS [8]. 

 

MOOD 

Mood and mental health profoundly influence all facets of one's life, encompassing 

self-perception, relationships with others, and overall physical well-being. A robust 

association exists between optimal mental and physical health, and one significant 

contributor to this connection is exercise. Physical activity not only diminishes the release of 

immune system chemicals that can exacerbate depression but also elevates the production of 

endorphins, our body's innate mood enhancers. However, mood disorders can have 

detrimental repercussions, including heightened risks of accidents and injuries, as well as 

compromised physical functionality and social roles [9]. 

 

ENVIRONMENTAL HEALTH 

Environmental health is a specialized domain within public health that examines how 

the natural and built environment influences human health. Elements of the physical 

environment can significantly influence an individual's mental well-being by potentially 

altering their biology or neurochemistry, which can elevate their susceptibility to various 

disorders. For a vast majority, the childhood home serves as the foundational setting for 

development, and for many adults, the family remains central to their intimate relationships. 

Scholars in family studies introduced the notion of "family homeostasis" to depict the 

dynamic balance that typically exists within interrelationships among family members [10]. 
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THE NATURE OF EVIDENCE OF HEALTH PROMOTIONAL EFFECTIVENESS 

The nature of evidence in health promotional effectiveness is paramount for 

understanding the impacts of health promotion initiatives and interventions. Here is a 

concise breakdown of the points raised: 

Definition and Evolution of Health Promotion: Health promotion is often associated with 

the "new" public health movement [11]. However, its definition varies depending on 

individual perspectives. For instance, Tones and Till Ford (2001) asserted that the term can 

have numerous meanings based on the viewer's stance [12]. Naidoo and Will (2000) believe 

the term "health" itself can be ambiguous. It can represent either the absence or presence of a 

condition [12]. 

Multifaceted Nature of Health: Health is not just the absence of disease; it is also a state of 

overall well-being, physical fitness, and a bank of personal resources. It represents an 

individual's holistic capacity to function and manage life's challenges [13]. 

Gender and Geographic Health Disparities: There are clear disparities in health outcomes 

based on gender and geography. For instance, African women, especially those from sub-

Saharan Africa, face significantly higher mortality rates than their counterparts in other 

regions. This discrepancy highlights the need for region-specific health promotion strategies. 

Impact of Housing on Health: Homelessness and substandard living conditions – marked 

by poor sanitation, overcrowding, and inadequate ventilation – contribute to a myriad of 

health issues, ranging from respiratory infections to lead poisoning. The immediate living 

environment is a major determinant of health, emphasizing the need for improving housing 

conditions for better health outcomes [14]. 

Occupational Health Risks: Workplaces can be sources of significant health risks. Exposure 

to toxic materials, unsafe machinery, and poor ergonomic setups can lead to a variety of 

health challenges, from skin and respiratory issues to psychological disorders arising from 

work-related stress. The evidence indicates that addressing workplace health and safety is 

paramount not just for productivity but also for the long-term well-being of workers [15]. 
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To conclude, evidence in health promotional effectiveness provides a comprehensive 

lens through which we can understand the various determinants of health. By recognizing 

these determinants, policymakers and health professionals can design interventions that are 

more impactful and holistic. 

 

LINK BETWEEN MENTAL AND PHYSICAL HEALTH AND IMPORTANCE OF 

POSITIVE MENTAL HEALTH 

There is a close association between mental and physical health: The importance of 

positive mental health can be explained as follows: 

Interconnection between Mental and Physical Health: 

The interrelation between mental and physical health is undeniable. Poor mental 

health can lead to chronic physical conditions. Conversely, chronic physical conditions can 

increase the risk of developing mental health problems. For instance, a person with 

depression may experience physical ailments, while someone with a chronic physical 

condition like diabetes might be at an increased risk of depression. 

Positive Mental Health: 

Positive mental health is more than just the absence of mental illnesses. It encompasses 

a holistic state of well-being where individuals can manage stress, work productively, and 

contribute to their community. People with positive mental health are also better equipped 

to handle adversities, build strong relationships, and recover from setbacks. 

Conceptual Models: 

Vaillant (2003) discussed several models that describe positive mental health. A 

primary notion is that mental health is not just about being "normal" but about thriving and 

being optimally "fit" mentally [16]. 

Positive Psychology and Resilience: 

Seligman, a prominent figure in positive psychology, has put forth the idea that 

focusing on strengths, resilience, and optimism can act as a buffer against mental health 

problems like depression. If individuals are equipped with a positive outlook and coping 

mechanisms, they are better positioned to handle life's challenges. Positive psychology 

emphasizes enhancing human strengths rather than just repairing weaknesses. 

Benefits of Positive Psychology: 
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Practicing positive psychology concepts such as gratitude, optimism, and resilience 

can lead to a more fulfilling life. They also play a vital role in adapting to life stressors and 

managing mental and physical illnesses. For instance, a resilient individual can cope better 

with a diagnosis of a chronic illness than someone who lacks this trait. 

 

 

 

Personal Helpfulness: 

This trait denotes an individual's ability to offer help when needed. Jacobson and 

Greenly (2001) suggested that personal helpfulness is related to better adjustment to mental 

and physical health challenges. A supportive and proactive approach can help mitigate the 

impacts of significant life stressors [17]. 

 

Core Concepts of Mental Health: 

As outlined, mental health is not just about the absence of illness. It also involves 

aspects like love, intimacy, empathy, wisdom, fairness, courage, curiosity, and a forward-

looking perspective. These characteristics not only enrich life experiences but also act as 

cushions against life's adversities. 

In summary, mental and physical health are intertwined. A balanced approach, which 

takes into account both mental and physical well-being, is essential. Embracing positive 

mental health concepts can serve as a preventive measure, ensuring that individuals lead 

fulfilling lives and are better equipped to face challenges. 

 

POSITIVE PHYSICAL HEALTH 

Positive physical health can be succinctly defined through concepts such as "physical 

fitness." This not only encompasses routine physical activity aimed at achieving specific 

goals but also necessitates a sophisticated and synchronized approach often intertwined 

with advanced cognitive functions. Such health extends beyond mere routine capabilities, 

illustrating an individual's capacity to meet augmented functional demands across various 

psychological spectrums. Analogous to positive mental health, individuals with 

commendable physical health can exhibit resilience, as exemplified by Paralympic athletes 

who persevere despite significant functional limitations. It's worth noting that deteriorating 

physical health can adversely impact mental well-being, just as compromised mental health 
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can exacerbate physical ailments. External factors, such as limited autonomy at work or 

insufficient social support, play pivotal roles in influencing both physical health (e.g., 

cardiovascular ailments) and psychological well-being, as seen in conditions like depression. 

Furthermore, research indicates a correlation between depression in various demographics 

and detrimental lifestyle choices or conditions, including social withdrawal, substance abuse, 

and smoking [18] 

 

SUMMARY: THE INTERPLAY OF EXERCISE, SCENERY, AND PSYCHOLOGICAL 

WELL-BEING 

Our research reveals significant outcomes of exercise in conjunction with different 

visual experiences, influencing both blood pressure and psychological metrics such as self-

esteem and mood. While exercise alone marginally lowered blood pressure indices—systolic, 

diastolic, and mean arterial—it markedly elevated self-esteem and produced beneficial 

effects on four out of six mood parameters. However, the impact of visual stimuli during 

exercise on mood appears to be nuanced and less straightforward to pinpoint. 

According to Sheesan (1978), runners can be categorized into two groups based on 

their focus during exercise. One group maintains an internal focus, zeroing in on their 

bodily responses, while the other group adopts an external focus, seeking distractions in 

their surroundings [19]. These divergent tendencies could manifest in differential responses 

to environmental stimuli, thereby contributing to variable mood effects at a population level. 

 

CONCLUSION: THE AMPLIFIED BENEFITS OF GREEN EXERCISE 

Our study underscores the enhanced benefits of integrating exercise with pleasurable 

environments, demonstrating a significant impact on blood pressure, a crucial 

cardiovascular health metric, and indicators associated with mental well-being. Therefore, 

the practice of "green exercise" emerges as a vital strategy for both public and environmental 

health enhancement. 

The economic and individual benefits of cultivating a physically fit and emotionally 

satisfied populace are undeniable. The escalating burden of obesity and associated health 

issues now poses a more pronounced public health challenge than smoking [20]. If current 

trajectories hold, obesity is poised to surpass smoking as the leading cause of death in 

industrialized nations within the next decade or so. 
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Elevating the importance of and access to diverse green exercise opportunities for 

every societal segment could translate to significant economic and public health dividends. 

This can be achieved through various initiatives such as endorsing healthy walk initiatives, 

prescribing exercise regimens, fostering healthier school environments, encouraging green 

transit options for students, integrating green views in healthcare facilities, developing 

urban city farms, establishing community gardens, maintaining urban green spaces, and 

promoting outdoor recreational activities in natural settings. 

In conclusion, our research elucidates that combining exercise with natural 

environments ("green exercise") outperforms conventional exercise, particularly in metrics 

pivotal to cardiovascular and psychological health. 

 

REFERENCES 

 

1. U.N Convention Biological Diversity 2006-Convention Text (cbd.int). 

2. Health and well beinghttps://www.who.int/data/gho/data/major 

themes/health-and-well-being. 

3. Winefield, H. R., Gill, T. K., & Taylor, A. W. (2012). Psychological well-being 

and psychological distress: is it necessary to measure both?. Psych Well-Being 2, 3 

https://doi.org/10.1186/2211-1522-2-3. 

4. Singh, P. K., Singh, R. K., Mishra, J. P. & Prakash, K. (2021). Mental health 

emotional stability and Green Psychochemistry through quality of life increased 

after treatment for non-functioning pituitary Macroadenomas- A systematic 

approach, International journal of arts and social science, ISSN-2581-7922 , 4(4) . 

5. Shitij, K., Mizrahi, R., & Li, M. (2005). From dopamine to salience to 

psychosis—linking biology, pharmacology and phenomenology of 

psychosis,Schizophrenia Research,Volume (79)1: 59-68, 

https://doi.org/10.1016/j.schres.2005.01.003. 

6. Jordan, C. H. (2020). Rosenberg Self-Esteem Scale. In: Zeigler-Hill, V., 

Shackelford, T.K. (eds) Encyclopedia of Personality and Individual Differences. 

Springer, Cham. https://doi.org/10.1007/978-3-319-24612-3_1155 



 
Advances in Bioscience: Exploring Frontiers of Discovery Vol. 1 

ISBN: 978-93-5913-645-5 

13 

 

7. Blascovich, J., & Tomaka, J. (1991). The self-esteem scale. In J. P. Robinson, P. 

R. Shaver, & L. S. Wrightsman (Eds.), Measure of personality and social psychological 

attitudes (pp. 115–160). New York: Academic. 

8. Patton, G. C., Glover, S., Bond, L., (2000). The Gatehouse Project: A Systematic 

Approach to Mental Health Promotion in Secondary Schools. Australian & New 

Zealand Journal of Psychiatry. 34(4): 586-593. doi:10.1080/j.1440-1614.2000.00718.x 

9. Wells, K. B., Stewart, A., Hays, R. D., et al. (1989). The functioning and well-

being of depressed patients: results from the Medical Outcomes Study. The 

Journal of the American Medical Association, 262, 914-919. 

doi:10.1001/jama.262.7.914. 

10. Jackson, D. D. (1975). The Question Of Family Homeostasis. Psychiatr Q Suppl. 

1957;31(Suppl 1):79-90. Pmid: 13485227. 

11. Baum, S. K. (1988). Meaningful Life Experiences for Elderly Persons. 

Psychological Reports, 63(2), 427–433. https://doi.org/10.2466/pr0.1988.63.2.427 

12. Tones, K. & Tilford, S. (2001). Health promotion: effectiveness, efficiency and equity. 

Nelson Thornes. 

13. Naidoo, J. & Wills, J. (2005). Public health and health promotion Developing 

practice, 2nd Edition, Balliere Tindall, London. 

14. Howden-Chapman, P. (2002). Housing and inequalities in health. Journal of 

Epidemiology & Community Health, 56: 645-646. 

15. Leigh, J. P., & Sheetz, R. M. (1989). Prevalence of back pain among fulltime 

United States workers. Brit J Ind Med, 46: 651–657. 

16. Vaillant, G. (2003). Mental Health. American Journal of Psychiatry, 160:1373–

1384 

17. Jacobson, N. & Greenly, D. (2001). "What is recovery? A conceptual model 

and explication." Psychiatric services 52.4: 482-485. 

18. Hemenway, D., Sara, S. & Graham, C. (1993). Smoking and suicide among 

nurses. American journal of public health. 83. 249-51. 10.2105/AJPH.83.2.249. 

19. Sheehan, J. (1978). Arthroplasty of the knee. The Journal of Bone & Joint Surgery 

British Volume, 60-B(3), 333-338. https://doi.org/10.1302/0301-620X.60B3.681409 



 
Advances in Bioscience: Exploring Frontiers of Discovery Vol. 1 

ISBN: 978-93-5913-645-5 

14 

 

20. Lang, R. L. (2004). HP2 schools achieving in spite of: A case study looks at programs, 

culture, and leadership. University of Southern California. 


