p-ISSN :2788-497X | e-ISSN:2788-4678

DOI(Journal): 10.31703/gdddr
DOI(Volume): 10.31703/gdddr/.2024(IX)

DOI(Issue): 10.31703/gdddr.2024(1X.1)

www.gdddrjournal.com

-7)GDDDR

GLOBAL DRUG DESIGN &
DEVELOPMENT REVIEW

GLOBAL DRUG DESIGN & DE\IELOPMENT REVIEW
HEC-RECOGNIZED CATEGORY-Y




/‘\ Humanity Publications(HumaPub) OGDDDR

||IIIII 1 |l|l ons www.humapub.com GLOBAL DRUG DESIGN &
j&“’% g 'ECE Doi:https://dx.doi.org/10.31703

DEVELOPMENT REVIEW
umapub.com

US | UK | Pakistan

Article Title

Clobal Prevalence and Mortality of Type-2 Diabetes from 1990 to 2019, with Future Projections to
2023 and 2050: a Systematic Review

Abstract

Type-2 diabetes (T2DM) is a key public health issue due to
its high prevalence and mortality rate. This review
p-ISSN: 2788-497X e-ISSN: 2788-4120 estimates future global trends in T2DM prevalence and

. . mortality using the Forecast exponential smoothing (ETS)
DOI(journal): 10.31703/gdddr model. By 2050, estimated prevalence and mortality for
Volume: IX (2024) all ages are 10.23% and 2.05 million, respectively, and for

DOI (volume): 10.31703/gdddr 2024(1X adults (>20 years) are 11.97% and 1.9 million. Obesity and
OI (volume) gaddr (1%) high BMI are key risk factors. Mortality is higher in adults

Global Drug Design & Development Review

[ssue: Winter (March-2024) due to polypharmacy and complications. T2DM
DOI(Issue): 10.31703/gdddr.2024(X-1) prevalezjce and_mortalzty w111 continue to rise alarmingly.
Urgent international and national measures are needed to

Home. Page address this burden. Collaboration between researchers,
www.gdddrjournal.com clinicians, and policymakers is crucial for optimal health

Volume: IX (2024) planning and mitigating the impact of T2DM.

https://www.gdddrjournal.com/Current-issues Keywords: Type-2 Diabetes, Prevalence, Mortality,

Issue: I-Winter (March-2024) Forecast
https://www.gdddrjournal.com/Current- ]
Authors:

1ssues/9/1/2024 , ,

- Hafiz Muhammad Usman Abid: Assistant Professor, Tahseen Ahmad
Cheema Institute, Bahawalpur, Punjab, Pakistan.

Muhammad Hanif: (Coprrespondant author)

o Associate Professor, Department of Pharmaceutics,

Submission Faculty of Pharmacy, Bahauddin Zakariya University,

https://humaglobe.com/index.php/gdddr/submissions Multan, Punjab, Pakistan.
(Email: muhammad.hanif@bzu.edu.pk )

G le Schol Muhammad Naveed Bin Afzal: Department of Pharmaceutics,
oogle >cholar Faculty of Pharmacy, The Islamia University of
Bahawalpur, Punjab, Pakistan.

GO 8[6 Muhammad Azeem: Hamdard Institute of Pharmaceutical Sciences,

scholar Hamdard University Islamabad, Pakistan.

Scope
https://www.gdddrjournal.com/about-us/scope

Visit Us Dur e Shahwar: Department of Pharmaceutics, Faculty of Pharmacy,
Bahauddin Zakariya University, Multan, Punjab,
Pakistan.

Khalid Mahmood: Associate Professor, Institute of Chemical
Sciences, Bahauddin Zakariya University Multan,
Punjab, Pakistan.

Pages:1-10

DOI:10.31703/gdddr.2024 (IX-1).01

DOI link: https://dx.doi.org/10.31703/gdddr.2024(IX-1).01

Yol Article link: http://www.giidrrjournal.com/article/A-b-c
Full-text Link: https://gdddrjournal.com/fulltext/

Pdf link: https://www.gdddrjournal.com/jadmin/Auther/31rviolA2.pdf

@@@ This work is licensed under the Attribution-Noncommercial- No Derivatives 4.0 /\
International. Hun;;%l‘gd Mg(}mns



viviwi.gdddrjournal.com

GDDDR

GLOBAL DRUG DESIGN &
DEVELOPMENT REVIEW

— Humanity Publications
/\ (HumaPub)

““%ﬁl%rgwpnns www.humapub.com

TR Doi: https://dx.doi.org/10.31703

Citing this Article
Global Prevalence and Mortality of Type-2 Diabetes from 1990 to 2019, with
Future Projections to 2023 and 2050: a Systematic Review
Author | Hafiz Muhammad Usman Abid DOI 10.31703/gdddr.2024(IX-
Muhammad Hanif 1).01
Muhammad Naveed Bin Afzal
Muhammad Azeem

Dur e Shahwar
Khalid Mahmood

1-10 Year 2024 Volum IX Issue [

e
Abid, H. M. U., Hanif, M., Afzal, M. N. B., Azeem, M., Shahwar, D. e., & Mahmood,
K. (2024). Global Prevalence and Mortality of Type-2 Diabetes from 1990 to 2019,
with Future Projections to 2023 and 2050: a Systematic Review. Global Drug
Design & Development Review, [X(1), 1-10.
https://doi.org/10.31703/gdddr.2024(1X-1).01

Abid, Hafiz Muhammad Usman, Muhammad Hanif, Muhammad Naveed Bin Afzal,
Muhammad Azeem, Dur e Shahwar, and Khalid Mahmood. 2024. "Global
Prevalence and Mortality of Type-2 Diabetes from 1990 to 2019, with Future
Projections to 2023 and 2050: a Systematic Review." Global Drug Design &
Development Review IX (I):1-10. doi: 10.31703/gdddr.2024(IX-1).01.

CHICAGO

ABID, H. M. U., HANIF, M., AFZAL, M. N. B., AZEEM, M., SHAHWAR, D. E. &
MAHMOOD, K. 2024. Global Prevalence and Mortality of Type-2 Diabetes from
HARVARD 1990 to 2019, with Future Projections to 2023 and 2050: a Systematic Review.
Global Drug Design & Development Review X, 1-10.

Abid, Hafiz Muhammad Usman, Muhammad Hanif, Muhammad Naveed Bin Afzal,
Muhammad Azeem, Dur e Shahwar, and Khalid Mahmood. 2024. 'Global Prevalence
and Mortality of Type-2 Diabetes from 1990 to 2019, with Future Projections to
2023 and 2050: a Systematic Review', Global Drug Design & Development Review,
[X: 1-10.

Abid, Hafiz Muhammad Usman, et al. "Global Prevalence and Mortality of Type-2
Diabetes from 1990 to 2019, with Future Projections to 2023 and 2050: A

MLA Systematic Review." Global Drug Design & Development Review IX.I (2024): 1-10.
Print.

0
3
>
=
5]
(@)}
5
=
)
g
(@)}
g
9}
S
(D)
~
<
Q
[aa)

Abid, Hafiz Muhammad Usman, et al. (2024), 'Global Prevalence and Mortality of
Type-2 Diabetes from 1990 to 2019, with Future Projections to 2023 and 2050: a

CXIFOED Systematic Review', Global Drug Design & Development Review IX (I), 1-10.

Abid, Hafiz Muhammad Usman, Muhammad Hanif, Muhammad Naveed Bin Afzal,
Muhammad Azeem, Dur e Shahwar, and Khalid Mahmood. "Global Prevalence and
Mortality of Type-2 Diabetes from 1990 to 2019, with Future Projections to 2023
and 2050: A Systematic Review." Global Drug Design & Development Review IX,
no. [ (2024): 1-10. https://dx.doi.org/10.31703/gdddr.2024(IX-1).01.

TURABIAN

@ @ @ This work is licensed under the Attribution-Noncommercial- No Derivatives 4.0 International. /\
HumanisyPublicagions

umapub.com



e-ISSN: 2788-4120

Volume: IX (2024)

Issue: I-Winter (March-2024)

DEVELOPMENT REVIEW

2/GDDDR

DOI: http://dx.doi.org/10.31703/gdddr

Clobal Drug Design & Development

Review
www.gdddrjournal.com

p-ISSN: 2788-497X

YOL K SSIEL WTER 858 20000

Pages: 1-10

URL: https://doi.org/10.31703/gdddr.2024(IX-1).01

Doi: 10.31703/gdddr.2024(IX-1).01

Title

Global Prevalence and
Mortality of Type-2
Diabetes from 1990 to
2019, with Future
Projections to 2023
and 2050: a
Systematic Review

Keywords: Type-2
Diabetes,
Prevalence,

Mortality,
Forecast

Contents

Introduction
Methods

Study Overview
Data Sources
Calculation of type-2
diabetes forecast
Results

All ages group
Adults (>20 Years) Group
Discussion
Conclusion
References

L) ‘(;)
g=z| Cite Us & @

Abstract

Type-2 diabetes (T2DM) is a key
public health issue due to its high
prevalence and mortality rate. This
review estimates future global trends
in T2DM prevalence and mortality
using the Forecast exponential
smoothing (ETS) model. By 2050,
estimated prevalence and mortality
for all ages are 10.23% and 2.05
million, respectively, and for adults
(20 years) are 11.97% and 1.9
million. Obesity and high BMI are key
risk factors. Mortality is higher in
adults due to polypharmacy and
complications. T2DM prevalence and
mortality will continue to rise
alarmingly. Urgent international and
national measures are needed to
address this burden. Collaboration
between researchers, clinicians, and
policymakers is crucial for optimal
health planning and mitigating the
impact of T2DM.
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Introduction

Type-2 diabetes mellitus (T2DM) is a metabolic
disorder, characterised by hyperglycaemia,
insulin resistance and progressive loss of
adequate insulin production (Galicia-Garcia et al.,
2020). Itis one of the most pressing public health
challenges of the 21* century as its prevalence
rate is reaching epidemic proportions globally.
Effective public health interventions and

@ @ @ This work is licensed under the Attribution-Noncommercial- No Derivatives 4.0 International.

healthcare planning require understanding the
prevalence and distribution of T2DM across
various populations. T2DM prevalence has
alarmingly increased globally, as evidenced by
recent epidemiological studies. In adults, the
number of diabetes cases has quadrupled since
1980, with most cases being diabetes type 2.

Type-2 diabetes is one of the main causes of
morbidity and mortality globally and poses a
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heavy financial strain on economies and health
systems. According to the latest IDF 2021 report,
the health expenditure of diabetes was at least
$966 billion which is a huge financial burden on
low-income and middle-income countries (Jalilian
et al., 2023). Over the last 3 decades, there has
been a noteworthy increase in the prevalence of
diabetes (type 2) worldwide, primarily because of
changes in lifestyle, ageing, urbanization, and
population growth. Based on recent estimates,
the age-standardized prevalence of type-2
diabetes has increased by 49% between 1990
and 2019 globally. In addition, in 2019 there were
18.5 deaths per 100,000 people due to type 2
diabetes, a rise of 10.8% from 1990. The T2DM
estimated DALY (disability adjusted life years)
count was 148.2 million in 2019 (Safiri et al.,
2022). Diabetics with type 2 diabetes have an
increased risk of renal failure, cardiovascular
diseases, blindness, lower imb amputation, and
other complications which result in disability and
morbidity (UK, 2024). Also, T2DM patients have
20 vyears of reduced life expectancy and a 15%
higher risk of premature death (Tancredi et al.,
2015).

The majority of patients with diabetes mellitus
have type-2 diabetes, which accounts for about
90% of all cases of the illness. (Chatterjee et al.,
2017). In the past, T2DM was most common in
older adults but the prevalence of T2DM is also
increasing in younger adults and children
because of poor diet, high BMI, and sedentary
lifestyle ((IDF), 2024). Different countries and
regions have different prevalence rates of type-2
diabetes; the Eastern Mediterranean, Western
Pacific, and South-East Asia have the highest
rates. The prevalence rate is also influenced by
sex, age, socloeconomic status, ethnicity,
lifestyle, and environmental factors (Abdul Basith
Khan et al., 2019) (Sun et al, 2022). The
prevalence of T2DM is significantly higher in
urban areas as compared to urban areas (Cho et
al., 2018). Socioeconomic status, lifestyle, food,
BMI, obesity and limited access to healthcare
services also play an important role mn the

prevalence of T2DM (Bommer et al., 2017;
Marmot, 2005).

It is expected that the global prevalence and
mortality of T2DM may rise at an alarming rate in
the future due to urbanization, ageing, population
growth, poor dietary lifestyle, and absence of
physical activity. The estimates of the World
Health Organization indicate that diabetes would
be the 7™ leading cause of death globally in 2030
(United Nations, 2015).

The prevention and management of T2DM is
essential to reduce its global burden and quality
of life of people become better. This review article
aims to overview the future trends of prevalence
and mortality of type-2 diabetes globally.

Methods
Study Overview

We analysed the global population, prevalence
rate, and mortality rate of type-2 diabetes to
estimate its future trends in 2023 and 2050. We
considered that the prevalence and mortality
rates follow past trends from 1990 to 2019
(Guzman-Vilca & Carrillo-Larco, 2024). Two age
groups (both male and female) were selected in
this study:

1. All ages group.

2. Adults (>20 years) group.

Data Sources

Prevalence and mortality data of T2DM was
collected from the global burden of the disease
study 2019 database and IDF Atlas 2021 (10"
edition) ((GBD), 2019; Magliano & Boyko, 2022;
Ong et al., 2023). The majority of data was
extracted from GBD 2019 as IDF 2021 didn’t
include separate epidemiological data for T2DM.
In addition, a detailed literature search of
PubMed, Google Scholar, and Medline was
performed on O3 February 2024 with restrictions
to studies published in English. The terms "type
2 diabetes", "type 2 diabetes mellitus", "type 2
diabetes AND prevalence", "type 2 diabetes AND
number of deaths", "T2DM", "Epidemiology of

2|Page
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type 2 diabetes", "type 2 diabetes prevalence
AND mortality", and "type 2 diabetes AND
incidence" were used along with Medical Subject
Headings (MESH). Also, relevant cited references
were reviewed to include in this study.

The global population data of different age groups
from 1990 to 2050 was retrieved from the United
Nations (UN) World Population Prospects 2022
(Nations, 2022).

Figure. 1

The criteria for inclusion and exclusion were
founded on PRISMA recommendations as shown
below in fig. 1. Studies were excluded if they:

= are published before 1990.

= report non-population-based samples such
as clinical trials or hospital-based studies.

= did not include the prevalence or incidence
of type-2 diabetes.

= did not provide mortality data (Diaz-Valencia
et al., 2015).

Prisma flow-diagram for bibliographic search strategies

IDENTIFICATION

Bibliographic search using PubMed, Google
Scholar & Medline
4

~

¥

n=50

!

Articles screened on the basis of title
and abstract

~
28 excluded
n=50-28 =22
J

¥

-
ELIGIBILITY

eligibility
\_ n=22

Full text articles were evaluated for

~

2 4

references

INCLUDED

Additional articles included from cited

TOTAL

4 A

Total included articles
n=16+4=20

Calculation of type-2 diabetes forecast

On the basis of GBD-2019, IDF 2021, UN
population Prospect 2022 and other published
articles data, we forested the prevalence rate (%)
and number of deaths from 2020 to 2050. The
data was forecasted by using the forecast
exponential smoothing (ETS) model with 95%
confidence intervals on Microsoft Excel.

However, this type-2 diabetes future projection
data did not include any risk factor (especially
high BMI or obesity) which may lead to high
prevalence and high death rate of type-2
diabetes.

S
n=22-6=16
J
Y,
~
Y,
Results

All ages group

Clobally, from 1990 to 2023 and 2050, the
increase in the occurrence of type 2 diabetes for
all ages group is 228% and 355% respectively.
In 2023, 520 million people of all ages were
suffering from diabetes mellitus (type 2) with an
average prevalence of 6.57%. Similarly, there will
be 993 million (approximately 1 billion) people
living with diabetes type 2 with an average
prevalence of 20.23%. Between 2023 and 2050,
there is a surge of 156% in the prevalence of
T2DM for all ages. The prevalence of T2DM is

Vol. IX, No. [ (Winter 2024
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expected to increase from 6.57% to 10.23%
(table 1, fig. 2 and 4).

The increase in prevalence rate also leads to
an increase in the number of deaths. In our
forecast data estimation, 1.4 million type-2

Table 1

diabetic patients would have died in 2023. It is
expected that the number of deaths would be
increased to 2.05 million in 2050 (table 1, fig. 3
and 4). However, these number of deaths doesn’t
include the number of deaths due to other
complications or diseases.

Global T2DM prevalence rate (%) and number of deaths for all ages group in 2023 and 2050

2023

57

Population Patients | Prevalence | Deaths | Population | Patients | Prevalence Deaths
(Billion) (Million) (%) (Millions) (Billion) (Million) (%) (Million)
8.05 520 6.5 1.4 9.71 993 2.05

2050

NG 10.23

Figure. 2

Global T2DM prevalence rate (%) for all ages group from 1990 to 2050 (dashed lines indicate future
forecast and dotted lines shows 95% confidence interval).
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Figure. 3
Global number of deaths in all ages group from 1990 to 2050.
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the type-2 diabetes prevalence (%) in 2023 and Similarly, the mortality rate in the adults (>20
2050 is 8.90% and 11.97% respectively. It years) group is also higher than all ages group. As
means that 490 million and 840 million adults per our forecast data estimation, the quantity of
(>20 vyears) population would be T2DM patients  fatalities among adults (>20 years old) in 2023
in 2023 and 2050 respectively (table 2, fig. 5and and 2050 would be 1.37 million and 1.9 million
7). respectively (table 2, fig. 6 and 7).

Table 2

Global T2DM prevalence rate (%) and number of deaths for adults (>20 years) group in 2023 and
2050.

2023 2050

Population | Patients | Prevalence Deaths Population Patients Prevalence | Deaths
(Billion) (Mﬂhon) (%) (Millions) (Billion) (Mﬂhon) (%) l\/h]hon)

5.40 8.90 1.37 7.04 11.97

Figure. 5

Global T2DM prevalence rate (%) for adults (>20 years) group from 1990 to 2050 (dashed lines
indicate future forecast and dotted lines shows 95% confidence interval).
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Figure. 6

Global number of deaths in adults (>20 years) group from 1990 to 2050.
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Additionally, the prevalence and mortality data
were forecasted from 2020 to 2050 to analyse
its future trends. The previous studies have used
a linear regression model to calculate the future
trends of type-2 diabetes but it may provide
inconsistent results when the data is sparse or
missing (Ye et al., 2023). In this study, we used
forecast exponential smoothening (ETS) model as
it can fill missing points with mnterpolation and
detect seasonality automatically.

We found that the global prevalence and
mortality rate of type-2 diabetes is growing at a
concerning rate. The wupsurge in global
prevalence 1s due to different risk factors.
Approximately 90% of patients with T2DM are
obese or overweight (Whitmore, 2010). High BMI
or BMI >25 could be the primary contributing
factor to the rise in the frequency of T2DM (Ng et
al., 2014; Topor-M dry, 2017). From 1990 to
2023 and 2050, the global prevalence rate is
higher in adults (>20 vyears) as compared to all
ages group. It’s because due to the fact that
T2DM is more common in adults especially older
adults than children and adolescents (Bellary et
al., 2021).

However, the mortality (number of deaths)
difference between these age groups is not very
significant. In 2050, the estimated number of
deaths for all ages group and adult group would
be 2.05 million and 1.9 million respectively. The
deaths figures are more common in adults (>20
years) as compared to children or adolescents
because the old adults have more underlying

diseases, polypharmacy and hyperglycaemic
episodes resulting in death (Remelli et al., 2022).

In addition, previous studies reported that
SARS-CoV-2 (COVID-19 virus) may damage the
beta-cells of the pancreas resulting in
hyperglycaemia and insulin resistance (Mller et
al., 2021; Starling, 2021). Another study reported
that the patients of COVID-19 are more
vulnerable to the incidence of T2DM than other
upper respiratory tract infection patients
(Rathmann et al., 2022). So, the prevalence and
mortality of type-2 diabetes may be even higher
in the future than our forecasted estimates.

Conclusion

The trajectory of T2DM prevalence and mortality
Is concerning as its continuously rising. Urgent
and aggressive action is required at the
international and national levels to start diabetes
prevention programs with continuous monitoring
and evaluation. Healthcare organisations and
healthcare professionals (doctors, pharmacists,
nurses, dieticians, and diabetes educators)
should be funded and trained as they can educate
and take care of people in local communities. The
collaboration between researchers, clinicians,
diabetes specialists, community and
policymakers should be encouraged for optimal
health policy and planning. Without these
interventions, the burden of T2DM continues to
escalate, posing a serious threat to healthcare
systems globally.
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