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Abstract

Background and Aim: Nanotechnology and genomics offer a promising pathway to enhance
farmer health and productivity in sustainable agriculture, addressing challenges such as climate
change, declining crop yields, and plant diseases. This study explores their potential in developing
resilient, high-yielding plant varieties resistant to environmental stresses, including climate change
impacts. Smart agrochemical delivery systems are also investigated for optimizing water and
nutrient conditions to maximize crop yields.

Method: Employing nanotechnological advancements, this research investigates the utilization of
nanoparticles for gene transformation and the delivery of macromolecules that induce gene
expression in plants. The study explores the synergistic effects of nanotechnology and genomic
tools, not only in plant breeding but also in animal breeding. Notably, gene editing technologies
are harnessed to precisely modify the genetic code, allowing for the targeted enhancement of
desired traits in animals.

Results: The results showcase successful applications of nanotechnology and genomics in
agriculture. High-yielding plant varieties with enhanced resistance to environmental stress factors
and diseases are developed. Smart agrochemical delivery systems prove effective in optimizing
water and nutrient conditions, leading to increased crop yields. The utilization of gene editing
technologies in animal breeding demonstrates precision in modifying the genetic code to confer
specific traits, such as disease resistance, in cattle.

Conclusion: The synergistic collaboration between nanotechnology and genomics holds promise
for advancing farmer productivity and health, contributing to sustainable agriculture by developing
resilient crops and disease-resistant animals. Successful implementation requires interdisciplinary
collaboration among scientists, farmers, and stakeholders, addressing challenges in plant and
animal breeding.
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Introduction

- Primary Factors Non-Communicable Diseases

Non-communicable diseases (NCDs), which are not transmitted from person to person, have
emerged as a significant global health issue. They are especially prevalent in developing countries.
This increase in NCDs can be attributed to a combination of genetic, physiological, environmental,
and behavioral factors [1]. The primary factors contributing to the rise in NCDs are unhealthy
diets, lack of physical activity, and tobacco use. Additionally, the global population is aging, and
older individuals are at a higher risk of NCDs. Unless people change their lifestyle behaviors, the
prevalence of NCDs worldwide will continue to rise, particularly with the growing older
population [2].

NCDs are the leading cause of death, accounting for around of the 56 million global deaths in
2015. Four major types of NCDs are responsible for most of these deaths: cardiovascular diseases,
cancer, chronic respiratory diseases, and diabetes. Moreover, an estimated 15 million people die
from NCDs between the ages of 30 and 69 years, with a significant impact on developing countries,
where of premature NCD-related deaths occur [3]. One such developing country experiencing this
health transition is Cambodia, which has seen economic growth, improved life expectancy, and a
shift toward an aging population. However, rapid urbanization and changes in lifestyle due to
economic development have led to an increased incidence of NCDs in Cambodia. Without specific
interventions to control risk factors, the morbidity and mortality associated with NCDs are
expected to continue rising [4].

- Access to Universal Health Coverage (UHC)

The United Nations has established the Sustainable Development Goals (SDGs), with one of the
crucial objectives being Universal Health Coverage (UHC). UHC aims to ensure that every citizen
has fair access to healthcare services at affordable rates, preventing them from facing financial
burdens [5]. However, achieving UHC has proven challenging for many low- and middle-income
countries due to the lack of financial risk protection for equitable healthcare access. Several
countries, including Bangladesh, have prioritized UHC to enhance healthcare accessibility for their
citizens. Unfortunately, without effective risk pooling mechanisms, a significant portion of the
population in LMICs faces high out-of-pocket healthcare expenses, leading to financial hardship.
This situation compels households to resort to borrowing, selling assets, or seeking help from
friends and relatives, often resulting in catastrophic health expenditures [6].

Globally, around 150 million people experience CHE annually due to high out-of-pocket
healthcare payments, residing in low-resource countries. In Bangladesh, healthcare financing
primarily relies on households, accounting of total health expenditure in 2015, while public
funding contributes, with additional support from development partners. Unfortunately, about 5
million people in Bangladesh fall below the poverty line each year due to high out-of-pocket
healthcare spending [7]. The financial burden of CHE in Bangladesh has grown significantly, from
of total household consumption expenditure in 2010 to between 2010 and 2016. A recent study in
Bangladesh reported that approximately of households seeking healthcare resorted to selling
assets, borrowing, or receiving assistance from relatives. Nonetheless, the factors contributing to
such high levels of distress financing in the country require further investigation, as only a few
studies have explored CHE and distress financing related to out-of-pocket expenses in Bangladesh
[8].

- Health Behavioral Non-Communicable Diseases (NCDs)

Non-communicable diseases (NCDs) encompass a range of chronic illnesses, including
cardiovascular diseases, cancers, diabetes mellitus (DM), and respiratory diseases. These NCDs
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contributed to a staggering 41 million deaths globally in 2019, accounting for all deaths.
Surprisingly, NCD-related deaths occur in individuals under 70 years old. The primary culprits
behind most NCDs are four specific health behavioral risk factors: smoking, harmful alcohol
consumption, unhealthy diet, and physical inactivity [9]. These behaviors lead to four distinct
metabolic-physiological abnormalities: elevated blood pressure, overweight/obesity, elevated
blood sugar, and elevated cholesterol [10].

Beyond these risk factors and medical conditions, the prevalence of NCDs is closely tied to
socioeconomic status (SEP). Several NCD risk factors, such as smoking and physical inactivity,
are linked to SEP as well [11]. At the population level, the occurrence of CVDs, like stroke and
coronary heart disease, is strongly associated with lower GDP per capita and health expenditure
per capita [12]. In the past decade, the prevalence of type 2 DM has risen due in part to poor
working conditions, low income, and educational levels. Interestingly, high-income countries have
higher rates of type 2 DM compared to low- and middle-income nations.

Despite overall health improvements in many European countries, significant health inequalities
persist due to NCDs [13]. These inequalities exhibit a social gradient and socioeconomic
disparities, with lower socioeconomic classes experiencing higher NCD rates for most diseases.
Addressing these disparities has long been recognized as a critical public health challenge. Health
inequalities refer to unjust and avoidable differences in health status within and between
population groups. The economic costs of these inequalities are substantial, causing deaths and 33
million cases of illness annually across the European Union. They account for of total healthcare
expenditure of social security expenditure. Inequality-related health losses also impact labor
productivity, reducing GDP by annually. These welfare losses are estimated equivalent to of the
EU's GDP [14].

Research into health inequalities in Europe has primarily focused on prevalence and mortality
disparities between eastern, western, and central regions [15]. Studies consistently reveal
significant health inequalities, especially between eastern and western countries, with almost all
health indicators worse in the east. Factors contributing to these disparities include differences in
health literacy, access to healthcare services, economic situations, and national health policies.
Efforts to reduce these disparities should concentrate on improving educational opportunities,
income distribution, health-related behaviors, and access to healthcare [16].

Conclusion

Non-communicable diseases (NCDs) have emerged as a significant global health concern,
particularly in developing countries. The rise in NCDs can be attributed to a complex interplay of
genetic, physiological, environmental, and behavioral factors. Unhealthy diets, physical inactivity,
and tobacco use are the primary behavioral factors contributing to this surge. Furthermore, the
aging global population is at a higher risk of NCDs, compounding the problem. Without substantial
changes in lifestyle behaviors, the prevalence of NCDs worldwide is expected to continue
increasing, especially given the aging demographic. Universal Health Coverage (UHC) is a critical
goal set by the United Nations' Sustainable Development Goals (SDGs). UHC aims to provide
equitable healthcare access at affordable rates, preventing financial burdens. Unfortunately, many
low- and middle-income countries face challenges in achieving UHC due to inadequate financial
risk protection. For instance, Bangladesh, despite prioritizing UHC, grapples with a significant
portion of its population incurring high out-of-pocket healthcare expenses, often leading to
catastrophic health expenditures (CHE). Globally, millions experience CHE annually due to high
out-of-pocket payments, especially in low-resource countries, emphasizing the need to address
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these financial barriers to healthcare access.
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