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Abstract
The global landscape of health and disease has undergone significant transformations over the past several decades. While 
infectious diseases once dominated the morbidity and mortality statistics, non-communicable diseases (NCDs) have emerged 
as the leading cause of death and disability worldwide. This shift has profound implications for public health systems, 
healthcare delivery, and global health policies. This introduction aims to explore the main tendencies of disease burden, 
morbidity, and mortality in the world, with a special emphasis on NCDs and the Implications of Emerging AI Technologies. 
By examining the current trends and underlying factors, we can better understand the challenges and opportunities for 
improving global health outcomes. 
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1. Introduction 
1.1 The Global Burden of Disease 
The Global Burden of Disease (GBD) study provides a 
comprehensive assessment of health loss across diseases, 
injuries, and risk factors. The GBD study quantifies disability-
adjusted life years (DALYs), a measure that combines the 
burden of premature mortality and disability, allowing for a 
more holistic understanding of health impacts. 

According to the latest GBD study, NCDs are responsible for 
over 70% of all deaths globally, with cardiovascular diseases, 
cancers, chronic respiratory diseases, and diabetes being the 
leading contributors [1]. This represents a significant shift 
from previous decades when infectious diseases such as lower 
respiratory infections, HIV/AIDS, and diarrheal diseases were 
the primary causes of death. 

1.2 The Rise of Non-Communicable Diseases 
Cardiovascular diseases (CVDs), including heart attacks and 
strokes, are the leading cause of death globally. The World Health 
Organization (WHO) estimates that CVDs claim approximately 
17.9 million lives each year, accounting for 31% of all global 
deaths [2]. The increase in CVDs is attributed to a combination 
of factors, including an aging population, increased prevalence 
of risk factors such as hypertension, diabetes, obesity, and 
unhealthy lifestyle choices such as poor diet, physical inactivity, 
and tobacco use [3]. 

Cancer is the second leading cause of death worldwide, 
responsible for nearly 10 million deaths annually. The most 

common types of cancer globally include lung, breast, colorectal, 
prostate, and stomach cancers. The rise in cancer incidence is 
linked to aging populations, lifestyle factors such as smoking, 
alcohol consumption, and poor diet, as well as environmental 
and occupational exposures to carcinogens [4]. 

Chronic respiratory diseases, such as chronic obstructive 
pulmonary disease (COPD) and asthma, are among the top 
causes of death and disability. COPD alone is responsible for 
approximately 3.23 million deaths annually. The primary risk 
factors for chronic respiratory diseases include smoking, air 
pollution, and occupational exposures [5]. 
 
Diabetes is a growing public health concern, with the number 
of people living with diabetes reaching 463 million in 2019. 
Diabetes is a significant risk factor for cardiovascular disease, 
kidney failure, and blindness. The global increase in diabetes 
prevalence is driven by rising rates of obesity and sedentary 
lifestyles [6]. 

1.3 The Double Burden of Disease 
Many low- and middle-income countries (LMICs) face a double 
burden of disease, where the health systems must contend with 
both infectious diseases and the rising tide of NCDs. This dual 
challenge strains healthcare systems that are often already 
under-resourced and ill-equipped to manage chronic conditions. 
The coexistence of infectious diseases and NCDs can exacerbate 
health outcomes, as individuals with NCDs are more susceptible 
to infections and their complications. 
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Key behavioral risk factors contributing to the NCD burden 
include tobacco use, physical inactivity, unhealthy diet, and 
harmful use of alcohol. These risk factors are modifiable and 
addressing them is critical to reducing the burden of NCDs. For 
instance, tobacco use is responsible for over 8 million deaths 
annually, with most of these deaths occurring in LMICs [7]. 
Similarly, unhealthy diets and lack of physical activity are major 
contributors to obesity and related NCDs.

Metabolic risk factors such as hypertension, hyperglycemia, 
hyperlipidemia, and obesity are significant contributors to the 
NCD burden. Hypertension, for example, affects approximately 
1.13 billion people worldwide and is a major risk factor for 
cardiovascular diseases, stroke, and kidney disease [8]. 

Socioeconomic determinants such as income, education, and 
occupation play a crucial role in health outcomes. Individuals 
from lower socioeconomic backgrounds often have limited 
access to healthcare services, nutritious food, and opportunities 
for physical activity. This socioeconomic gradient in health is 
evident across both high-income and LMICs, highlighting the 

importance of addressing social determinants of health to reduce 
health inequities [9]. 

1.4 The Impact of Urbanization and Aging 
Rapid urbanization, particularly in LMICs, has significant 
implications for health. Urban environments often promote 
sedentary lifestyles, poor dietary habits, and increased exposure 
to air pollution. These factors contribute to the rise of NCDs 
in urban populations. However, urbanization also presents 
opportunities for health promotion through better infrastructure, 
healthcare access, and health education [10]. 

1.5 Aging Population 
The global population is aging, with the number of people 
aged 60 years and older expected to double by 2050 (please see 
images 1 and 2). Aging is a significant risk factor for NCDs, as 
the prevalence of chronic conditions increases with age. This 
demographic shift necessitates a reorientation of health systems 
to focus on chronic disease management, long-term care, and 
palliative care [11]. Also, Frailty Syndrome rises as a major 
influential factor in morbidity and mortality [12].   
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conclusions. (Source: Worldometer 2023).  

 

Figure 1:  Population Pyramid estimated in 2017, already showing aging tendencies noted by the subtle “engorgement” of the 
middle age horizontal bars. This pyramid is probably largely outdated by the pandemics (2020-2022). We still wait for further 
conclusions. (Source: Worldometer 2023).



 Volume 6 | Issue 3 | 3J Gene Engg Bio Res, 2024

 

  
Figure 2: Highlight of the 2100 projected age ―pyramid‖ population. This projection is also likely  outdated by pandemics with 

expected exacerbating tendencies. and the rapid and still unknown changes that Artificial Intelligence will provoke. (Source: 

Worldometer 2023).  

Figure 2: Highlight of the 2100 projected age “pyramid” population. This projection is also likely  outdated by pandemics with 
expected exacerbating tendencies. and the rapid and still unknown changes that Artificial Intelligence will provoke. (Source: 
Worldometer 2023).  

  
Figure 3: Changing populations from 2017 to 2100. India and China stay where they are now, with a drastic reduction in its 

populations. Nigeria more than triples its population and, surprisingly, Brazil, a middle-income country, has almost the same 

descent curve as Japan. Source (Vollset et all. (2020).  
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2. Discussion  
2.1. Global Health Initiatives and Policies 
The United Nations Sustainable Development Goals (SDGs) 
include a specific target to reduce premature mortality from 
NCDs by one-third by 2030 [13]. Achieving this target requires 
a multi-sectoral approach that addresses the social, economic, 
and environmental determinants of health. 

The WHO has also  developed a Global Action Plan for the 
Prevention and Control of NCDs, which outlines a set of cost-
effective interventions known as "best buys." These interventions 
include measures to reduce tobacco and alcohol use, promote 
healthy diets, and improve physical activity levels. The action 
plan also emphasizes the need for robust health systems that can 
provide chronic care management and ensure access to essential 
medicines and technologies [14]. 

2.2 National and Regional Efforts 
Many countries have implemented national policies and 
programs to address NCDs. For example, tobacco control 
measures such as taxation, advertising bans, and smoke-free 
laws have been effective in reducing smoking rates. Similarly, 
initiatives to promote healthy diets and physical activity are 
being integrated into public health strategies worldwide [15]. 
Regional collaborations and partnerships are also critical in 
addressing NCDs, as they facilitate the sharing of best practices 
and resources [16]. 

Strengthening health systems to address NCDs requires a focus 
on primary care, prevention, and integrated care models. Primary 
care providers are often the first point of contact for individuals 
with NCDs, and they play a crucial role in early detection, 
management, and referral. Integrated care models that combine 
prevention, treatment, and rehabilitation services can improve 
health outcomes and reduce healthcare costs [17]. 

Health education and promotion are essential components of 
NCD prevention. Public health campaigns that raise awareness 
about the risks of NCDs and promote healthy lifestyles can 
empower individuals to make informed health choices. School-
based programs, workplace wellness initiatives, and community 
health interventions can all contribute to reducing the burden of 
NCDs [18]. 

2.3 Research and Innovation 
Continued research is needed to better understand the 
epidemiology of NCDs and develop effective interventions. 
Research priorities include identifying the genetic, 
environmental, and behavioral factors that contribute to NCDs, 
as well as evaluating the impact of policies and interventions. 
Innovation in medical technologies, treatments, and healthcare 
delivery models can also play a critical role in addressing the 
NCD burden [19]. 

The global burden of disease has shifted dramatically, with NCDs 
now representing the leading cause of morbidity and mortality 
worldwide. This shift presents significant challenges for public 
health systems, particularly in LMICs. However, it also offers 
opportunities for innovation and collaboration in addressing the 
underlying risk factors and determinants of health. By focusing 
on prevention, early detection, and comprehensive care, the 
global community can make meaningful progress in reducing 
the burden of NCDs and improving health outcomes for all. 

2.4 The Alarming Tendencies of Non-Communicable 
Diseases and the Role of Artificial Intelligence 
Non-communicable diseases (NCDs) have become a significant 
global health challenge, causing a substantial burden on healthcare 
systems and economies. This discussion explores the regions 
most affected by these tendencies, potential solutions to mitigate 
their impact, and the pivotal  role of emerging technologies, 
particularly artificial intelligence (AI), in addressing these 
issues. Special emphasis is placed on neurological diseases due 
to aging and the rise of obesity, as well as the potential for AI to 
revolutionize healthcare over the next five years. 

2.5 Regional Disparities in NCD Burden High-Income 
Countries 
High-income countries, such as the United States, Canada, and 
many Western European nations, have some of the highest rates 
of NCDs. The prevalence of cardiovascular diseases, cancers, 
diabetes, and neurological disorders like Alzheimer's disease 
is particularly high. Factors contributing to this include aging 
populations, high levels of obesity, sedentary lifestyles, and 
unhealthy dietary habits. 
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Figure 4: Changes from 1990 and 2019 for individuals above 75 years old, just before the first case that initiated the global 
pandemics. We see a drastic change to NCD´s as cause of mortality. Source: reproduced from GBD 2019 Diseases and Injuries 
Collaborators (2020).

Figure 5: Changes from 1990 and 2019 for all individuals, just before the first case that initiated the global pandemics. Though 
less drastic, we see a movement towards NCD´s. Source: reproduced with permission from GBD 2019 Diseases and Injuries 
Collaborators (2020).

3. Explanation
3.1 High Income Countries 
In the United States, heart disease remains the leading cause of 
death, accounting for approximately 655,000 deaths each year. 
Europe has some of the highest cancer incidence rates, with over 
3.9 million new cases and 1.9 million deaths annually [20]. 

The prevalence of diabetes in high-income countries is 
significant, with approximately 10% of the population affected 
in the United States [21]. 

3.2 Low- and Middle-Income Countries (LMICs) 
LMICs are experiencing a rapid rise in NCDs, which is 
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compounded by the continued burden of infectious diseases. 
Countries in Sub-Saharan Africa, South Asia, and parts of Latin 
America are particularly affected. 

In India, cardiovascular diseases have become the leading cause 
of death, responsible for 28.1% of total deaths in 2016 (India 
State-Level Disease Burden Initiative CVD Collaborators, 
2018). China has the highest number of adults with diabetes, 
with over 116 million cases in 2019 (International Diabetes 
Federation [IDF], 2019). Africa is witnessing a rise in cancer 
incidence, partly due to lifestyle changes and increased exposure 
to risk factors such as tobacco and alcohol. 

3.3 The Growing Burden of Neurological Diseases 
• Alzheimer's Disease and Other Dementias 
Neurological diseases, particularly Alzheimer's disease and 
other dementias, are a growing concern due to aging populations. 
Alzheimer's disease affects approximately 50 million people 
worldwide, with nearly 10 million new cases each year. 

• High-Income Countries 
In the United States, Alzheimer's disease is the sixth leading 
cause of death, with over 5 million Americans living with the 
disease [22]. 

• Low and Middle Income Countries 
The burden of dementia is also rising in LMICs, where awareness 
and healthcare infrastructure are often lacking. By 2050, it is 
estimated that over 70% of people with dementia will live in 
LMICs. 

• Parkinson's Disease 
Parkinson's disease is another neurological disorder that is 
increasing with aging populations. It affects approximately 6.1 
million people globally, and this number is expected to double 
by 2040 [23]. 

3.4 The Rise of Obesity 
Obesity is a major risk factor for NCDs, including cardiovascular 
diseases, diabetes, and certain cancers. The global prevalence 
of obesity has nearly tripled since 1975, with over 650 million 
adults and 340 million children and adolescents classified as 
obese in 2016. The United States has one of the highest obesity 
rates, with over 40% of adults classified as obese [24]. 

Obesity is also rising in LMICs, driven by urbanization, changes 
in dietary patterns, and reduced physical activity. Countries like 
Mexico and South Africa are experiencing significant increases 
in obesity rates. 
   
3.5 Potential Solutions to Mitigate NCD Burden 
• Public Health Policies, Interventions and the Crucial Role 
of AI 
Effective public health policies are crucial in addressing NCDs. 
These policies should focus on prevention, early detection, and 
management of chronic conditions. 
• Implementing strict tobacco control measures, including 
taxation, advertising bans, and smoking cessation programs, can 
reduce smoking rates and associated NCDs. 
• Nutrition and Physical Activity: Promoting healthy diets 

and regular physical activity through public health campaigns, 
school programs, and community initiatives can help combat 
obesity and related diseases. 
• Healthcare Access: Ensuring access to healthcare services, 
particularly in LMICs, is essential for early detection and 
treatment of NCDs. This includes improving primary care 
services and ensuring the availability of essential medicines. 
• Technological innovations, particularly in the field of artificial 
intelligence (AI), hold great promise for addressing NCDs. AI 
will enhance early diagnosis, personalize treatment plans, and 
improve healthcare delivery. 
• Early Diagnosis and Screening: AI-driven diagnostic tools 
can improve the early detection of NCDs, including neurological 
diseases and cancers. Machine learning algorithms are already 
been used to  analyze medical images, genomic data, and patient 
records to identify patterns and predict disease risk. 
• Cancer Screening: AI algorithms have demonstrated the 
ability to detect cancers, such as breast and lung cancer, at earlier 
stages through the analysis of imaging data. 
• Neurological Diseases: AI can assist in the early diagnosis 
of Alzheimer's disease by analyzing neuroimaging data and 
identifying subtle changes in the brain that indicate the onset of 
the disease [25]. 
• Personalized Medicine: AI enables the development of 
personalized treatment plans based on individual patient data, 
including genetics, lifestyle, and environmental factors. This 
approach can improve treatment outcomes and reduce adverse 
effects. 
• Precision Medicine: AI can identify the most effective 
treatments for individual patients, such as selecting the optimal 
chemotherapy regimen for cancer patients based on genetic 
profiles. 
• Chronic Disease Management: AI-powered applications can 
help manage chronic conditions like diabetes by providing real-
time monitoring, personalized recommendations, and alerts for 
healthcare providers. 
• Healthcare Delivery and Management: AI can streamline 
healthcare delivery and improve resource allocation, particularly 
in resource-constrained settings. 
• Telemedicine: AI-powered telemedicine platforms can provide 
remote consultations, monitor patient health, and deliver care to 
underserved populations. It´s already a source of knowledge for 
large startct of the world population, a fact that may contribute 
to decrease medical-patient information bias.  
• Resource Allocation: AI can optimize resource allocation 
in hospitals and healthcare systems by predicting patient 
admissions, managing bed capacity, and reducing wait times. 
This optimization is already happening in several countries like 
Brazil and USA, with drastic cuts in costs and faster attending to 
urgent diseased patients.  

3.6 Exponential Growth of Artificial Intelligence 
• Current Capabilities and Limitations 
AI technologies have made significant advancements in recent 
years, driven by improvements in machine learning, natural 
language processing, and data analytics. However, there are still 
limitations to be addressed. 
• Data Quality and Availability 
The effectiveness of AI algorithms depends on the quality 
and availability of data. In many healthcare settings, data is 
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fragmented, incomplete, or inaccessible due to privacy concerns 
[26]. 
• Interpretability and Trust 
AI models often function as "black boxes," making it 
difficult for healthcare providers to understand and trust their 
recommendations. Improving the interpretability of AI systems 
is crucial for their adoption in clinical practice. 
• Projected Developments in the Next Five Years 
Despite that, and with reasonable certainty, the next five years 
are expected to see exponential growth in AI capabilities, driven 
by advancements in computing power, data availability, and 
algorithmic improvements. We are maybe approaching a new 
paradigm in civilization, with major and unpredictable shocks 
all over society tracts.  

Enhanced Algorithms: Improved machine learning algorithms, 
including deep learning and reinforcement learning, will enable 
more accurate and efficient analysis of complex healthcare data. 
AI will become more integrated into healthcare systems, with 
seamless interoperability between electronic health records 
(EHRs), diagnostic tools, and treatment platforms. If we analyze 
it rationally, many high and low complex healthcare activities 
are already replaceable with far better results by AI. As it is 
happening with autonomous cars, it only takes the time for 
society acceptance of this facts.  

The development of robust regulatory and ethical frameworks 
will have to ensure the safe and equitable deployment of AI in 
healthcare, addressing concerns related to data privacy, bias, and 
accountability. 

• Bias and Fairness 
AI algorithms can perpetuate or exacerbate existing biases in 
healthcare, leading to inequitable outcomes. Ensuring that 
AI systems are fair and unbiased is critical for their ethical 
deployment. For example, training data from distance places 
and different populations (until now almost only white north 
Europeans) is an obvious example.  

Regular auditing of AI algorithms for bias and fairness, as well 
as the development of diverse training datasets, can help mitigate 
these issues. 

Ensuring transparency in AI decision-making processes and 
establishing clear accountability mechanisms can enhance trust 
and acceptance of AI technologies in healthcare. 

4. Conclusion 
The global burden of non-communicable diseases, particularly 
neurological diseases and obesity, presents significant challenges 
for healthcare systems worldwide. However, the integration of 
artificial intelligence into healthcare offers promising solutions 
to address these issues [27-31]. AI can enhance early diagnosis, 
personalize treatment plans, and improve healthcare delivery, 
ultimately reducing the burden of NCDs. The exponential 
growth of AI technologies over the next five years holds great 
potential for transforming healthcare and improving patient 
outcomes. However, it is crucial to address ethical and regulatory 
considerations to ensure the responsible and equitable use of 
AI in healthcare. By leveraging the power of AI, the global 

community can make meaningful progress in combating NCDs 
and improving health outcomes for all. 
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