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Introduction: We analyzed the changes in the top  10 non-communicable 
diseases (NCDs) over the past century across the World Health Organization 
(WHO) regions.

Materials and methods: The data were extracted from the Global Burden of 
Disease (GBD) studies. After we  accessed this source, all NCDs were sorted 
according to their prevalence in 2019, and the 10 most common NCDs were 
selected. Then, the incidence, prevalence, and mortality rates of these 10 NCDs 
were compared to the rates in 2000.

Results: Diabetes and kidney disease had the highest increase in incidence 
(49.4%) and prevalence (28%) in the Eastern Mediterranean region. Substance 
use disorders had a huge increase (138%) in the mortality rates among women in 
the Americas region. On the other hand, women in Southeast Asia experienced 
the greatest decrease in incidence (−19.8%), prevalence (−15.8%), and mortality 
rates (−66%).

Conclusion: In recent years, nearly all NCDs have shown an increase, yet 
mortality rates have declined across all regions. Lifestyle can be a major cause 
of this increase, but advancements in health and medical services, such as 
screening and treatment, have played a crucial role in improving survival rates.
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Introduction

Non-communicable diseases (NCDs) are one of the biggest global health challenges. 
Before the COVID-19 pandemic, most studies focused on NCDs; incidence, prevalence, and 
mortality rates were the topics researchers were interested in when discussing these diseases.

Globally, NCDs are increasing each year, accounting for approximately 60% of all causes 
of death annually. Notably, approximately 25% of these deaths occur before the age of 60 years. 
Some studies estimate that approximately 52 million deaths occur around the world each year, 
with significant variations observed from region to region (1–3).

Lifestyle-related, environmental, and genetic factors are the major risk factors associated 
with NCDs. Additionally, changes in the population pyramid and globalization contribute to 
an increased prevalence of these risk factors across all regions (2, 4).

Cardiovascular diseases (CVDs), cancers, respiratory diseases, and diabetes are the 
most important NCDs, accounting for more than 60% of all deaths (2). Approximately a 
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30% increase in mortality rates was reported for CVDs as NCDs 
from 1990 to 2016, and the prevalence of this disease increased by 
approximately 15% in this same period (5). Chronic respiratory 
diseases, another group of NCDs, have also seen significant 
increases, with deaths rising by approximately 18% and prevalence 
by approximately 40% from 1990 to 2017 (6). Neoplasms are a 
major type of NCDs; it has been estimated that a 100% increase in 
new cases has occurred from 2008 to 2022 (12.7 to 22.2 
million) (7).

During the COVID-19 pandemic, the WHO focused on 
COVID-19 to control and manage this challenging situation. 
However, comorbidities such as hypertension, CADs, chronic 
kidney disease, malignancies, chronic respiratory disease, and 
diabetes were the leading causes of COVID-19 deaths and 
significantly contributed to the increase in mortality rates 
worldwide (8, 9).

The Sustainable Development Goals (SDGs) have been used by 
the WHO to transform the world. One of these goals is to promote 
good health and wellbeing, with a reduction in mortality due to major 
NCDs as its main target. To achieve this target, we need to have an 
understanding of major NCDs and examine the changes in incidence, 
prevalence, and mortality rates in recent years. In this study, 
we analyzed the changes in the top 10 NCDs over the past century 
across the WHO regions.

Materials and methods

Data source and processing

This study used secondary data from the Institute for Health 
Metrics and Evaluation. The Global Burden of Diseases (GBD) was a 
metric that collected and analyzed 87 risk factors and 369 diseases 
from 204 countries. NCDs were part of this dataset for which 
incidence, prevalence, and mortality rates were calculated. After access 
to this source, all the NCDs were sorted according to their prevalence 
in 2019, and the 10 most common NCDs were selected. These diseases 
were neurological disorders (Alzheimer’s, Parkinson’s, and multiple 
sclerosis), musculoskeletal disorders (rheumatoid arthritis), 
psychological disorders (eating disorder, anorexia nervosa, and 
bulimia), diabetes and kidney diseases, neoplasms (all cancers), CADs 
(rheumatic heart disease, ischemic heart disease, stroke, and 
cardiomyopathy), chronic respiratory diseases (pneumoconiosis, 
asthma, silicosis, and asbestosis), substance use disorders (alcohol and 
drug use), skin and subcutaneous diseases (bacterial skin disease and 
cellulitis), and digestive diseases [chronic liver disease due to viral 
hepatic or alcohol, peptic ulcer, appendicitis, pancreatic, non-alcoholic 
fatty liver disease (NAFLD), and non-alcoholic steatohepatitis 
(NASH)]. The next step was the eradication of these diseases in 2000.

Data analysis

Description of NCDs in 2019
Incidence, prevalence, and mortality rates were the indices used 

to describe the 10 most common NCDs around the world in 2019. 
These indices were reported as age-standardized rates per 100,000 
populations (95% UI) by sex.

Changes in the 10 most common NCDs from 
2000 to 2019

To show the changes in the 10 most common NCDs from 2000 to 
2019 by sex and WHO regions, Formula 1 was generated and applied 
to incidence, prevalence, and mortality rates.

 
1 0%change 100

0
T T

T
−

= ∗
 

(1)

where T0 is the incidence, prevalence, or mortality rates in 2000, 
and T1 is the incidence, prevalence, or mortality rates in 2019.

Changes in NCDs across the WHO regions
The changes in NCDs (overall) were calculated according to 

Formula 1. ArcMap GIS 10.1 was used to illustrate the geographical 
distribution of changes in incidence, prevalence, and mortality rates 
of NCDs across different WHO regions, based on quartiles 
(Q1–Q4).

Results

Description of NCDs in 2019

Results among men
The results showed that skin and subcutaneous diseases (63624.2, 

95% UI: 61120.3–63624.2), neurological disorders (9737.5, 95% UI: 
8714.8–10772.6), and digestive diseases (5174.1, 95% UI: 4728.2–
5,654) had the highest incidence among NCDs, but the most 
prevalence was reported for neurological disorders (30489.4, 95% UI: 
28013.6–32984.1), digestive diseases (29095.9, 95% UI: 27493.5–
30652.7), and skin and subcutaneous diseases (25356.9, 95% UI: 
24612.5–2649.4). CVDs (280.8, 95% UI: 259.2–299.8), neoplasms 
(157.1, 95% UI: 144.8–168.3), and chronic respiratory diseases (66.7, 
95% UI: 60.5–73.1) had the highest mortality rates.

Results among women
The results among women were like those among men. Skin and 

subcutaneous diseases (61816.9, 95% UI: 59497.7–64330.2), 
neurological disorders (10784.6, 95% UI: 9731.9–11861.2), and 
digestive diseases (5733.7, 95% UI: 5237.4–6253.3) had the highest 
incidence among NCDs. The prevalence of NCDs among women 
showed that neurological disorders (36401.1, 95% UI: 33706.3–
39072.6), skin and subcutaneous diseases (26959.3, 95% UI: 26266.2–
27732.4), and digestive diseases (26735.4, 95% UI: 25282.1–28176.7) 
had the highest prevalence among NCDs.

Like men, CVDs (204, 95% UI: 180.9–221.5), neoplasms (100.5, 
95% UI: 92–107.9), and chronic respiratory diseases (39.7, 95% UI: 
33.2–44.7) had the highest mortality rates.

Table 1 presents more details.

Changes in the top 10 NCDs from 2000 to 
2019

Changes in incidence
Diabetes and kidney diseases are two NCDs that have had the 

highest increase in recent years. The rise occurred across all WHO 
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regions, and it was the highest among Eastern Mediterranean men 
(49.4%), American women (28%), European men (26.7%), Southeast 
Asian women (26.7%), African men (24.2%), and Western Pacific 
women (7%) (Figure 1).

Substance use disorders among Southeast Asian men 
(−19.6%), CADs among European men (−16.3%) and American 
women (−16.3%), mental disorders among African women 
(−7.5%), substance use disorders among Western Pacific women 
(−6.7%), and musculoskeletal disorders among Eastern 
Mediterranean women (−1.2%) had the highest decrease 
(Figure 1).

Changes in prevalence
Likewise, the incidence of diabetes and kidney diseases was on the 

rise among NCDs. Eastern Mediterranean men (28%), American men 
(19.7%), African men (16.4%), European men (15.8%), Southeast 
Asian men (12.7%), and Western Pacific men (11.4%) showed the 
most increase (Figure 2).

Substance use disorders among Southeast Asian women 
(−15.8%), chronic respiratory diseases among Western Pacific men 
(−15.4%), substance use disorders among European men (−15%), 
substance use disorders among African men (−7.8%), CVDs among 
American women (−7.4%), and chronic respiratory diseases among 
Eastern Mediterranean men (−2.8%) had the highest decrease 
(Figure 2).

Changes in death
Substance use disorders among American women saw a huge 

increase of 138%. Mental disorders were the second most significant 
NCD to increase in recent years; with the following increases reported: 
Western Pacific women (108%), Eastern Mediterranean women 
(92%), African women (73%), Southeast Asian women (49%), and 
European women (28%), (Figure 3).

Contrary to other regions, substance use disorders had the 
greatest reduction among Southeast Asian women (−66%), and 
mental disorders had the highest decrease among women in the 
European region (−49%). Chronic respiratory diseases were another 
NCD that saw a decrease among Eastern Mediterranean men (−33%). 
Digestive disease among Southeast Asian women (−33), CVDs among 
American women (−29%), and chronic respiratory diseases among 
African men (−26%) decreased as well (Figure 3).

Changes in NCDs across the WHO regions

Changes in incidence
Western Pacific women reported a decreasing change in all NCDs 

(−0.4%), but this factor increased in American women (1.1–1.2%). 
Like women, men in the Western Pacific region showed a decreasing 
change (−0.2%), but this value in the Americas region was on the rise 
(1.4–1.5%). Figure 4 shows the overall changes in NCDs across the 
WHO regions.

Changes in prevalence
The prevalence of NCDs in all WHO regions was decreasing 

among men, but across the Americas region, it was increasing 
(0.5%). Figure  5 depicts the overall NCD changes across the 
WHO regions.T
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Changes in mortality rates
Fortunately, the mortality rates of NCDs across all regions and 

both sexes were decreasing. European and Western Pacific regions 
reported the highest decrease (−18% to −30% among men and −17 
to 26% among women) across the WHO regions. More details are 
displayed in Figure 6.

Discussion

An overview of the results shows that the incidence of substance 
use disorders and diabetes and kidney diseases has increased across 
all WHO regions; the prevalence of mental disorders, diabetes and 
kidney diseases, and substance use disorders has increased across all 

WHO regions as well. On the other hand, the mortality rates due to 
digestive diseases, chronic respiratory diseases, CVDs, and 
neurological disorders have decreased across all WHO regions. 
We  will clarify the probable causes of the changes in incidence, 
prevalence, and mortality rates associated with NCDs.

Neurological disorders

The incidence and prevalence of this disease have increased in 
Europe, Southeast Asia, and the Western Pacific region; this increase 
was observed in the mortality rates in Africa, the Eastern 
Mediterranean, and the American region. Aging and the quality of 
rehabilitation and treatment services could be major causes of this 

FIGURE 1

Changes in the incidence of NCDs across the WHO regions (2019 compared to 2000).
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difference among regions. Furthermore, measurement bias because of 
self-reporting and variations in the definitions of certain neurological 
disorders, such as dementia, multiple sclerosis, and Parkinson’s 
disease, could have led to differences in the rates of these diseases 
across different regions (10, 11).

Digestive diseases

Except for the Americas, the rest of the regions showed an increased 
incidence of digestive diseases. Contrary to this result, the prevalence 
of digestive diseases has decreased in the Americas and Eastern 
Mediterranean region. The mortality rates from digestive diseases in all 

the regions have declined. A wide range of digestive diseases, including 
chronic liver disease due to viral hepatitis or alcohol, peptic ulcer, 
appendicitis, NAFLD, and NASH, are influenced by several risk factors 
such as lifestyle choices and psychological attributes. One of the reasons 
for the high prevalence of digestive diseases in the Americas could 
be lifetime chronic digestive diseases in this region (12, 13).

Musculoskeletal disorders

The incidence and prevalence of this disorder have been growing 
in recent years. In contrast, the mortality rates have decreased. Aging 
and a sedentary lifestyle are two major risk factors for these disorders. 

FIGURE 2

Changes in the prevalence of NCDs across the WHO regions (2019 compared to 2000).
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FIGURE 3

Changes in mortality rates due to NCDs across the WHO regions (2019 compared to 2000).

FIGURE 4

Changes in the incidence of NCDs (overall) across the WHO regions (2019 compared to 2000).
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Additionally, changes in the workforce and the increasing number of 
workers over 65 years old have played a role in the rise of these 
conditions during the specified period (14–16). Long-term stress, lack 
of social support, depression, and sleep problems are the other major 
risk factors (17).

Mental disorders

The incidence and prevalence of mental disorders have dropped 
in almost all regions, but mortality rates have risen in almost all 
regions. Since these results focused on eating disorders while major 
psychological disorders such as depression, anxiety, autism, and 
schizophrenia were missed, the major causes of this outcome could 
be eating disorders, obesity, weight stigma, dieting, and starvation 
(18, 19).

Diabetes and kidney diseases

The prevalence and incidence of diabetes and kidney diseases have 
been increasing in recent years worldwide; the Eastern Mediterranean 

is a region that has witnessed the biggest change. This trend could 
be expected due to an increase in sedentary lifestyles, food habits, and 
smoking in almost all countries; on the other hand, since diabetes and 
kidney diseases are chronic conditions, their prevalence tends to 
increase every year (20–22).

Neoplasms

The prevalence, incidence, and mortality rates have dropped in 
almost all regions. This improvement can be attributed to factors 
such as screening programs, early detection, high education levels, 
and better health service promotion. However, it is important to 
note that the situation varies by country; while some cancers are 
decreasing, others are increasing in different regions. For example, 
breast cancer is one of the most prevalent neoplasms in many 
countries, but screening programs have helped in the early 
detection and contributed to a reduction in mortality rates of this 
cancer (7, 23–25). Moreover, many countries within a region have 
varying levels of income, and these differences can affect the 
prevalence, incidence, and mortality rates of neoplasms in the 
region (23).

FIGURE 5

Changes in the prevalence of NCDs (overall) across the WHO regions (2019 compared to 2000).

FIGURE 6

Changes in death due to NCDs (overall) across the WHO regions (2019 compared to 2000).
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Cardiovascular diseases

The incidence of CVDs has decreased, while the prevalence is still 
high; mortality rates have decreased in all regions as well. Overall, 
CVDs have a high prevalence around the world because of lifestyle 
changes. Nevertheless, CVDs are increasing in developing countries 
and declining in developed countries. It seems that some countries 
have achieved the SDGs by reducing CVD deaths, which is a main 
goal of NCDs (5, 26).

Chronic respiratory diseases

The prevalence and incidence across the Americas, Southeast 
Asia, and Eastern Mediterranean regions have increased; in contrast, 
mortality rates have recently decreased. Smoking, household pollution 
due to solid fuel, occupational and biomass exposures, and 
urbanization could be causes of these results. In addition, an increase 
in non-fatal respiratory diseases and health service promotion could 
have reduced the global mortality rates (27–30).

Substance use disorders

Except for the Americas, in the rest of the regions, incidence, 
prevalence, and mortality rates have declined. It is difficult to find 
reasons for the increasing substance use in America, but the 
legalization of some substances such as cannabis in many states and 
their normalization may justify these results (31).

Skin and subcutaneous diseases

Cellulitis has increased in the specified years in almost all regions. 
Several studies showed that the high prevalence of injury, smoking, 
overweight, and diabetes mellitus could increase cellulitis. These risk 
factors have risen across all communities, contributing to the rising 
prevalence of these diseases (27, 28, 32–34).

Conclusion

Almost all NCDs have increased in recent years; despite this, 
the mortality rates have declined in all. Lifestyle choices can be a 
major cause of the increase, but health and medical services such 
as screening and treatment help people survive. On the other 
hand, according to prevalence, incidence, and disease duration 
(P = I*D), even if the incidence does not change, the prevalence 
will remain high for many years. Although survival is preferred, 
living with a disease for a lifetime may not be  the best choice. 
Prevention is better than cure is a slogan that we  should 
strive toward.

Strengths and limitations

This was a comprehensive study in which the most common 
NCDs across the WHO regions were assessed. These results have been 

reported by regions and NCDs and discussed point by point. 
Additionally, this was an ecological study with the potential for 
ecological fallacy; thus, we could not attribute the results of a region 
to every country in that region. In addition, this is just a descriptive 
study that has not used analytical statistics.

Summary

What is already known on this topic?
It is widely recognized that NCDs are a significant global health 

concern, responsible for many deaths each year.
What is added by this report?
This research shows the changes in incidence, prevalence, and 

mortality rates for every NCD across the WHO regions.
What are the implications for public health practice?
Updated information about NCDs could help health 

policymakers design an appropriate intervention to prevent NCDs 
by region.
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