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Abstract

Background and Aims: Diabetes is recognized as a significant factor in both mortality

and morbidity worldwide, affecting various demographics regardless of geographic

location, age group, or gender. This correspondence aims to express concern and

draw the attention of leaders and policymakers worldwide to this critical public

health issue.

Methods: A thorough literature search was conducted utilizing various databases,

including Google Scholar, PubMed, Science Direct, and the International Diabetes

Federation (IDF) website, to collect the required data. Keywords were strategically

applied to enhance search results, with preference given to English‐language articles

containing pertinent information.

Results: According to the 2021 report by the IDF, approximately 537 million

individuals globally were affected with diabetes, constituting roughly 10.5% of

the world's populace. This condition incurred healthcare expenditures totaling

$966 billion. Projections indicate a surge in diabetes cases to 783 million by

2045, with associated healthcare costs estimated to surpass $1054 billion.

However, almost half of all people with diabetes are unaware of their medical

condition, with the highest prevalence of undiagnosed diabetes Mellitus (DM)

found in low and middle‐income countries (LMICs) of the regions of Africa, the

Western Pacific, and Southeast Asia.

Conclusion: Collaborating with the World Health Organization (WHO), LMIC

governments should improve healthcare accessibility, including more frequent

diabetes screenings for individuals aged ≥ 45 years and younger individuals at

elevated risk of having a family history.
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1 | INTRODUCTION

Diabetes mellitus (DM), generally known as diabetes, is a harmful and

chronic illness characterized by persistently high blood glucose levels due

to inadequate insulin production or when the body fails to utilize the

insulin when it is produced. Diabetes affects individuals of all ages,

genders, and geographic locations, making it one of the most prevalent

global causes of mortality and morbidity. Hereditary and environmental

factors contribute to the etiopathogenesis of type 2 diabetes, which

makes up over 90% of all instances.1 The most common types of DM are

type 1 and 2; both have recognized diagnostic criteria. The autoimmune

death of pancreatic beta cells is the primary cause of type 1 diabetes.2

Type 2 diabetes has a vital genetic component and is strongly linked to

obesity and a sedentary lifestyle.1 Gestational diabetes increases the risk

of complications during pregnancy and delivery for the mother and fetus

in pregnant women.3 According to the 2016 Noncommunicable Disease

Risk Factor Collaboration study, less than 1% of women and even fewer

males have a chance of meeting worldwide goals for preventing the rise

in the incidence of diabetes by 2025.2 Furthermore, according to the

Global Disease Burden 2019, ischemic heart disease and stroke were the

primary and second‐leading causes of the worldwide disease burden in

2019.4 Diabetes is regarded to be a significant precursor for the both

disorders.

2 | GLOBAL PREVALENCE

Worldwide, it is estimated that 240 million individuals live with

undiagnosed diabetes, with nearly half of all adults with diabetes

being unaware of their illness.5 Diabetes imposes a heavy financial

strain on healthcare systems worldwide. It is estimated that

537 million (10.5%) individuals (those aged 20–79 years) worldwide

are currently managing the disease.5,6 In 2021, the International

Diabetes Federation (IDF) approximated that there were 537 million

individuals living with diabetes, making up 10.5% of the global

population, resulting in global healthcare expenses amounting to

$966 billion.5 This health cost is predicted to rise to more than $1054

billion by 2045. It is alarming that the prevalence of DM is anticipated

to increase to 643 million (11.3%) by 2030 and 783 million (12.2%) by

2045 (Figure 1).4,5 Figure 1 also indicates the uprising trend of the

number (millions) of people aged 20−79 years who have diabetes

worldwide.

India, China, the USA, Indonesia, Japan, Pakistan, Russia, Brazil,

Italy, and Bangladesh are the top 10 nations with the highest

prevalence of diabetes in the world.5 Consequently, this health

problem has grown into a worldwide crisis. In low‐ and middle‐

income countries (LMICs), the rate of increase in DM prevalence is

much higher than in high‐income countries.4 It is worth noting that

most people with diabetes globally live in LMICs, which account for

nearly 80% of the diabetic population.2 By 2030, the global

prevalence of diabetes is projected to reach 643 million,5 with the

majority of this increase due to a 150% increase in emerging

economies.6 In 2021, the global prevalence of DM consecutively

outbreaks North Africa and the Middle East (39.4%), where Qatar

(76.1%) seems to be the most affected country among all of them.5

Despite Africa having the lowest prevalence estimate of 4.5% among

IDF Regions, it is projected to experience the most substantial

increase in the number of individuals affected by diabetes by the year

2045, with a staggering rise of 129%, resulting in approximately

55 million cases. It is noteworthy that Africa also exhibits the highest

F IGURE 1 The number (millions) of people aged 20−79 years having diabetes worldwide (projected numbers in case of 2030 and 2045) [The
data was retrieved form the 10th edition of IDF atlas; found from: https://diabetesatlas.org].
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Hiperglicemia Intermédia 

Relativamente à hiperglicemia intermédia (alteração da glicemia em jejum, tolerância diminuída à 
glicose, ou ambas), a IDF estimou que na população portuguesa entre os 20 e os 79 anos, em 2021, 
2,8% (270 800 portugueses) apresentavam anomalia da glicemia em jejum (AGJ) e 10,5% (1 064 900 
portugueses) apresentavam tolerância diminuída à glicose (TDG) (1). 

 

 

 

Fonte: IDF Diabetes Atlas 10th Ed (1). 

 

De acordo com os dados publicados pela SPD relativos ao ano 2021 (tendo por base o estudo 
PREVADIAB (4)), a hiperglicemia intermédia, em Portugal, atingiu 28,6% da população portuguesa entre 
os 20 e os 79 anos, correspondendo a 10,8% das pessoas com AGJ, 14,9% com TDG e 2,9% com ambas 
(5). 

 

Diabetes Tipo 1 

Relativamente à Diabetes tipo 1 (DM1), a análise dos registos de DM1 no registo eletrónico de saúde 
“SClínico”, a nível dos Cuidados de Saúde Primários e Cuidados Hospitalares, revela um número total 
de 3 608 pessoas identificadas com DM1 até aos 19 anos (prevalência 201/100 000 habitantes) e 12445 
pessoas até aos 39 anos (prevalência 313/100 000 habitantes). 

O número total de pessoas com DM1 registadas no SClínico, poderá estar sobrestimado acima dos 40 
anos. Nesses grupos etários, devido ao sistema de codificação (classificação antiga na qual os utentes 
eram classificados como Diabetes insulinodependente e não insulinodependente), os números no 
registo poderão conter pessoas com Diabetes tipo 2 tratadas com insulina. 

 
 
 
 
 
 
 
 
 
 
 
 

Diabetes mellitus

Anomalia da glicemia em jejum

Tolerância diminuída à glicose

Figura 1. Prevalência estimada de Diabetes, anomalia da glicemia em jejum e tolerância diminuída à 
glicose, em Portugal | 2021 
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ARTICLE HIGHLIGHTS

• We provide an overview of current knowledge regarding youth-onset type 2 diabetes epidemiology, from predia-
betes through complications and comorbidities, in the U.S. and worldwide.

• We describe gaps in knowledge that stem from limited understanding of pathophysiology and a lack of systematic
surveillance of this pediatric condition of increasing concern.

• We make suggestions for future research to inform preventive action.
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OBJECTIVE

To project the prevalence and number of youths with diabetes and trends in ra-
cial and ethnic disparities in the U.S. through 2060.

RESEARCH DESIGN AND METHODS

Based on a mathematical model and data from the SEARCH for Diabetes in Youth
study for calendar years 2002–2017, we projected the future prevalence of type 1
and type 2 diabetes among youth aged <20 years while considering different sce-
narios of future trends in incidence.

RESULTS

The number of youths with diabetes will increase from 213,000 (95% CI 209,000;
218,000) (type 1 diabetes 185,000, type 2 diabetes 28,000) in 2017 to 239,000
(95% CI 209,000; 282,000) (type 1 diabetes 191,000, type 2 diabetes 48,000) in
2060 if the incidence remains constant as observed in 2017. Corresponding rela-
tive increases were 3% (95% CI 29%; 21%) for type 1 diabetes and 69% (95% CI
43%; 109%) for type 2 diabetes. Assuming that increasing trends in incidence ob-
served between 2002 and 2017 continue, the projected number of youths with
diabetes will be 526,000 (95% CI 335,000; 893,000) (type 1 diabetes 306,000,
type 2 diabetes 220,000). Corresponding relative increases would be 65% (95% CI
12%; 158%) for type 1 diabetes and 673% (95% CI 362%; 1,341%) for type 2 diabe-
tes. In both scenarios, substantial widening of racial and ethnic disparities in type 2
diabetes prevalence are expected, with the highest prevalence among non-
Hispanic Black youth.

CONCLUSIONS

The number of youths with diabetes in the U.S. is likely to substantially increase
in future decades, which emphasizes the need for prevention to attenuate this
trend.

The incidence and prevalence of youth-onset diabetes have been on the rise in the
U.S. in recent decades (1,2). Historically, youth-onset diabetes mainly referred to
type 1 diabetes (3). However, one striking feature of more recent data is the rapid
rise of type 2 diabetes among adolescents, with an annual percent change in

1Institute for Biometrics and Epidemiology, German
Diabetes Center, Leibniz Center for Diabetes Research
at theHeinrichHeineUniversity, D€usseldorf, Germany
2Chair for Medical Biometry and Epidemiology,
Faculty of Health/School of Medicine, Witten/
Herdecke University,Witten, Germany
3Division of Public Health Sciences, Department
of Biostatistics and Data Science, Wake Forest
School ofMedicine,Winston-Salem, NC
4Lifecourse Epidemiology of Adiposity and Diabetes
(LEAD) Center, Department of Epidemiology, Colorado
School of Public Health, University of Colorado, Denver,
CO
5Division of Health Services Research, Department
of Foundations of Medicine, New York University
Long Island School ofMedicine,Mineola, NY
6Departments of Nutrition and Medicine, Gillings
School of Global Public Health and School ofMedicine,
University of North Carolina at Chapel Hill, Chapel Hill,
NC
7Division of Diabetes, Endocrinology, and Metabolic
Diseases, National Institute of Diabetes and Digestive
and Kidney Diseases, National Institutes of Health,
Bethesda,MD
8Department of Pediatrics, University ofWashington,
Seattle,WA
9Division of Endocrinology, Department of Pediatrics,
Cincinnati Children’s Hospital, University of Cincinnati
College ofMedicine, Cincinnati, OH
10Department of Epidemiology and Biostatistics,
Arnold School of Public Health, University of South
Carolina, Columbia, SC
11Division of Viral Diseases, National Center for
Infectious Respiratory Diseases, Centers for Disease
Control and Prevention, Atlanta, GA
12Biostatistics and Medical Biometry, Medical School
EWL, BielefeldUniversity, Bielefeld, Germany
13Division of Diabetes Translation, National Center for
Chronic Disease Prevention and Health Promotion,
Centers for Disease Control and Prevention, Atlanta,
GA

Corresponding author: Thadd€aus T€onnies, thaddaeus.
toennies@ddz.de

Received 16 May 2022 and accepted 3 November
2022

This article contains supplementary material online
at https://doi.org/10.2337/figshare.21514014.

© 2023 by the American Diabetes Association.
Readers may use this article as long as the work is
properly cited, the use is educational and not for
profit, and the work is not altered. More information
is available at https://www.diabetesjournals.org/
journals/pages/license.

EPID
EM

IO
LO

G
Y/H

EA
LTH

SER
V
ICES

R
ESEA

R
CH

Diabetes Care Volume 46, February 2023 313

2017

2060
28000 220000

185000
335000

+673%

+65%

Type 1

Type 2

Projections of Type 1 and Type 2
Diabetes Burden in the U.S.
Population Aged <20 Years
Through 2060: The SEARCH for
Diabetes in Youth Study
Diabetes Care 2023;46:313–320 | https://doi.org/10.2337/dc22-0945

Thadd€aus T€onnies,1 Ralph Brinks,1,2

Scott Isom,3 Dana Dabelea,4

Jasmin Divers,5 Elizabeth J. Mayer-Davis,6

Jean M. Lawrence,7 Catherine Pihoker,8

Lawrence Dolan,9 Angela D. Liese,10

Sharon H. Saydah,11

Ralph B. D’Agostino Jr.,3 Annika Hoyer,12

and Giuseppina Imperatore13

OBJECTIVE

To project the prevalence and number of youths with diabetes and trends in ra-
cial and ethnic disparities in the U.S. through 2060.

RESEARCH DESIGN AND METHODS

Based on a mathematical model and data from the SEARCH for Diabetes in Youth
study for calendar years 2002–2017, we projected the future prevalence of type 1
and type 2 diabetes among youth aged <20 years while considering different sce-
narios of future trends in incidence.

RESULTS

The number of youths with diabetes will increase from 213,000 (95% CI 209,000;
218,000) (type 1 diabetes 185,000, type 2 diabetes 28,000) in 2017 to 239,000
(95% CI 209,000; 282,000) (type 1 diabetes 191,000, type 2 diabetes 48,000) in
2060 if the incidence remains constant as observed in 2017. Corresponding rela-
tive increases were 3% (95% CI 29%; 21%) for type 1 diabetes and 69% (95% CI
43%; 109%) for type 2 diabetes. Assuming that increasing trends in incidence ob-
served between 2002 and 2017 continue, the projected number of youths with
diabetes will be 526,000 (95% CI 335,000; 893,000) (type 1 diabetes 306,000,
type 2 diabetes 220,000). Corresponding relative increases would be 65% (95% CI
12%; 158%) for type 1 diabetes and 673% (95% CI 362%; 1,341%) for type 2 diabe-
tes. In both scenarios, substantial widening of racial and ethnic disparities in type 2
diabetes prevalence are expected, with the highest prevalence among non-
Hispanic Black youth.

CONCLUSIONS

The number of youths with diabetes in the U.S. is likely to substantially increase
in future decades, which emphasizes the need for prevention to attenuate this
trend.

The incidence and prevalence of youth-onset diabetes have been on the rise in the
U.S. in recent decades (1,2). Historically, youth-onset diabetes mainly referred to
type 1 diabetes (3). However, one striking feature of more recent data is the rapid
rise of type 2 diabetes among adolescents, with an annual percent change in

1Institute for Biometrics and Epidemiology, German
Diabetes Center, Leibniz Center for Diabetes Research
at theHeinrichHeineUniversity, D€usseldorf, Germany
2Chair for Medical Biometry and Epidemiology,
Faculty of Health/School of Medicine, Witten/
Herdecke University,Witten, Germany
3Division of Public Health Sciences, Department
of Biostatistics and Data Science, Wake Forest
School ofMedicine,Winston-Salem, NC
4Lifecourse Epidemiology of Adiposity and Diabetes
(LEAD) Center, Department of Epidemiology, Colorado
School of Public Health, University of Colorado, Denver,
CO
5Division of Health Services Research, Department
of Foundations of Medicine, New York University
Long Island School ofMedicine,Mineola, NY
6Departments of Nutrition and Medicine, Gillings
School of Global Public Health and School ofMedicine,
University of North Carolina at Chapel Hill, Chapel Hill,
NC
7Division of Diabetes, Endocrinology, and Metabolic
Diseases, National Institute of Diabetes and Digestive
and Kidney Diseases, National Institutes of Health,
Bethesda,MD
8Department of Pediatrics, University ofWashington,
Seattle,WA
9Division of Endocrinology, Department of Pediatrics,
Cincinnati Children’s Hospital, University of Cincinnati
College ofMedicine, Cincinnati, OH
10Department of Epidemiology and Biostatistics,
Arnold School of Public Health, University of South
Carolina, Columbia, SC
11Division of Viral Diseases, National Center for
Infectious Respiratory Diseases, Centers for Disease
Control and Prevention, Atlanta, GA
12Biostatistics and Medical Biometry, Medical School
EWL, BielefeldUniversity, Bielefeld, Germany
13Division of Diabetes Translation, National Center for
Chronic Disease Prevention and Health Promotion,
Centers for Disease Control and Prevention, Atlanta,
GA

Corresponding author: Thadd€aus T€onnies, thaddaeus.
toennies@ddz.de

Received 16 May 2022 and accepted 3 November
2022

This article contains supplementary material online
at https://doi.org/10.2337/figshare.21514014.

© 2023 by the American Diabetes Association.
Readers may use this article as long as the work is
properly cited, the use is educational and not for
profit, and the work is not altered. More information
is available at https://www.diabetesjournals.org/
journals/pages/license.

EPID
EM

IO
LO

G
Y/H

EA
LTH

SERV
ICES

RESEA
RCH

Diabetes Care Volume 46, February 2023 313



Nature Medicine 30, 2265-2276 (2024)





MINI REVIEW OPEN

Diabetes and COVID19: a bidirectional relationship
Ranjit Unnikrishnan 1✉ and Anoop Misra2,3,4

© The Author(s) 2021

The advent and rapid spread of the coronavirus disease-2019 (COVID19) pandemic across the world has focused attention on the
relationship of commonly occurring comorbidities such as diabetes on the course and outcomes of this infection. While diabetes does
not seem to be associated with an increased risk of COVID19 infection per se, it has been clearly demonstrated that the presence of
hyperglycemia of any degree predisposes to worse outcomes, such as more severe respiratory involvement, ICU admissions, need for
mechanical ventilation and mortality. Further, COVID19 infection has been associated with the development of new-onset hyperglycemia
and diabetes, and worsening of glycemic control in pre-existing diabetes, due to direct pancreatic damage by the virus, body’s stress
response to infection (including cytokine storm) and use of diabetogenic drugs such as corticosteroids in the treatment of severe
COVID19. In addition, public health measures taken to flatten the pandemic curve (such as lockdowns) can also adversely impact persons
with diabetes by limiting their access to clinical care, healthy diet, and opportunities to exercise. Most antidiabetic medications can
continue to be used in patients with mild COVID19 but switching over to insulin is preferred in severe disease.

European Journal of Clinical Nutrition (2021) 75:1332–1336; https://doi.org/10.1038/s41430-021-00961-y

INTRODUCTION
Coronavirus disease 2019 (COVID19), caused by the novel severe
acute respiratory syndrome-coronavirus 2 (SARS-CoV2) is the most
significant pandemic to have affected humanity in the last 100
years. As of March 2021, more than 120 million documented
infections have occurred worldwide, with more than 2.6 million
deaths. As the COVID19 pandemic spreads, it appears likely that a
significant proportion of the world’s population will be infected at
some time or the other. Therefore, the interaction of COVID19 with
other commonly occurring medical conditions needs to be
studied so as to anticipate and thereby better manage the effects
that they may have on one another.
Diabetes is one such comorbidity that affects more than 430

million people worldwide as of 2019 [1] and has the potential to
unfavorably modify the natural history of COVID19. Conversely,
COVID19 itself has been postulated to cause diabetes and to
worsen glycemic control in pre-existing diabetes. Over the past
year, a number of narrative, as well as systematic reviews
analysing the link between diabetes and COVID19 infection, have
been published [2–6], and their conclusions are summarized in
Boxes 1 and 2. In this article, we attempt to build upon these
earlier studies and critically analyse the bidirectional link between
these two conditions, providing insights into the clinical implica-
tions of the relationship wherever applicable.

EFFECTS OF HYPERGLYCEMIA ON COVID19
Diabetes and risk of COVID
Individuals with diabetes do not seem to be at higher risk of being
infected with SARS-CoV2, compared to the general population

[2–4]. This is not entirely unexpected, as SARS-CoV2 generally
affects the upper respiratory tract to begin with, and diabetes is in
general not associated with a demonstrable increase in risk of
upper respiratory tract infections (URTI) [5]. It is also possible that
individuals with diabetes tend to follow non-pharmacological
measures, such as mask wearing and social distancing more
stringently than the general population, since they appreciate
their higher risk of adverse outcomes of infection; this could have
driven down infections in this population and masked a true
increase in biological susceptibility.

Hyperglycemia and risk of adverse outcomes with COVID. In
contrast to individuals without diabetes, COVID-19 infection in
those with diabetes is associated with an increased risk of adverse
outcomes such as more severe disease, pneumonia, ICU admis-
sions, need for assisted ventilation and mortality. It is, however,
not clear how much of this excess risk can be attributed to
hyperglycemia, as people with diabetes (especially type 2
diabetes) have a higher frequency of other risk factors for severe
COVID19 (such as advanced age, obesity, and cardiovascular
disease) compared to those without diabetes.

A. Pre-existing diabetes and risk of adverse outcomes. It has been
shown that among individuals with known diabetes, poor
glycemic control preceding COVID19 infection (as measured by
glycated hemoglobin levels) independently predicts adverse
outcomes [6]. This reinforces the need for patients with all types
of diabetes to maintain tight glycemic control during the
pandemic period, a recommendation that might prove challen-
ging to implement, given the difficulties in accessing chronic care,

Received: 19 March 2021 Revised: 4 June 2021 Accepted: 8 June 2021

Published online: 23 June 2021
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enteroviruses being the most commonly implicated agents. This
theory holds that limited virus-mediated damage to beta cells
releases hitherto sequestered antigens that lead to activation of
autoreactive T-lymphocytes, culminating in an autoimmune
response that ultimately destroys the remainder of the beta-cell
mass, leading to insulin-dependent type 1 diabetes [30]. This
process usually takes weeks to months and cannot explain the
immediate onset of diabetes during the acute phase of COVID19
infection but may underlie disease development in some patients
who develop diabetes in the weeks to months following recovery
from infection. Research regarding this type of diabetes remains
inadequate.

Diabetogenic effects of host responses to COVID19 infection. Host
responses to COVID19 infection in the form of disorganized and
exuberant immune response, can also lead to perturbations in
glycemic status. As with any other acute infection, severe COVID19
is associated with non-specific activation of the immune system,
with outpouring of counter-regulatory hormones and pro-
inflammatory cytokines such as interleukin-6 (IL-6) and tumor
necrosis factor (TNF) alpha, both of which are known to induce
insulin resistance and hyperglycemia [31]. Sudden reduction in
insulin sensitivity can precipitate diabetes in individuals with
borderline beta-cell function and may even manifest as hypergly-
cemic crises in those with previously undiagnosed (and untreated)
diabetes.

Iatrogenic hyperglycemia in COVID19. Following the publication
of the interim findings of the Randomized Evaluation of Covid-
19 Therapy (RECOVERY) trial, corticosteroids such as dexa-
methasone have become the mainstay of management of
severe COVID19 infection [32]. While these drugs are highly
effective in preventing clinical deterioration and death in
COVID19 pneumonia, they are also known to be highly
diabetogenic drugs, and hyperglycemia is virtually inevitable
when they are used at the doses prescribed for this indication.
In individuals with undiagnosed diabetes or pre-diabetes,
profound hyperglycemia often leading to DKA or HHS can
occur. While the presence of hyperglycemia cannot be
considered a contraindication to corticosteroid use in a life-
threatening situation such as COVID19 pneumonia, assessment
of glycemic status is mandatory prior to using these drugs so
that appropriate preventive/ therapeutic steps can be taken to
minimize the magnitude of hyperglycemia.

Hyperglycemia during COVID19 pandemic in individuals
without COVID19 infection
In this context, it should not be forgotten that the COVID19
pandemic and the consequent policy responses such as lock-
downs, have had profound effects on the lives of individuals with
pre-existing diabetes. Analysis of a large French database showed
that COVID-19-induced lockdowns were associated with far-
reaching changes in dietary habits and physical activity levels,
and these changes occurred in both favorable and unfavorable
directions [33]. In many parts of the world, individuals with
diabetes have faced difficulties in achieving requisite amounts of
physical activity and accessing healthy foods during the pandemic
[34]. Many of these patients would have put off their regular
physician visits for fear of contracting the virus from the hospital
or physician’s office. Deterioration in glycemic control is therefore
not an unexpected consequence of the COVID19 pandemic, and
predictions have been published as to the magnitude of this
deterioration [35]. However, it is heartening to note that a few
studies have actually shown improvement of glycemic control
during the COVID pandemic [36, 37]. This may be due to increased
awareness of the deleterious effects of diabetes particularly with
reference to COVID, as well as patients having had more time to
manage their diabetes in the “new normal” of working from home.
There could, however, be a selection bias in these studies as only
well-motivated patients would have ventured to seek clinic-based
care during the lockdown.
Ghosh et al. [38] analyzed 282 patients with new-onset diabetes

diagnosed during the COVID pandemic and compared them with
273 individuals newly diagnosed with diabetes immediately prior
to the pandemic. They found that individuals with new-onset
diabetes during the COVID pandemic had higher fasting and
postprandial glucose levels and glycated hemoglobin compared
to those diagnosed before the pandemic, even though the two
groups did not differ significantly in any other respect including
exposure to COVID (as measured by SARS-CoV2 antibody levels).
Interestingly, based on data from multiple studies, Misra et al. [25]
have stated that individuals without COVID19 infection who were
diagnosed with either type 1 or type 2 diabetes during the
pandemic, tended to present with more severe hyperglycemia
than was the case prior to the pandemic (with a higher frequency
of DKA in those presenting with type 1 diabetes). The worse
metabolic profile of new-onset diabetes during the COVID
pandemic is probably a reflection of increased stress, reduced
physical activity and access to healthy foods and delayed diagnosis
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New-Onset Diabetes in Covid-19

To the Editor: There is a bidirectional relation-
ship between Covid-19 and diabetes. On the one 
hand, diabetes is associated with an increased 
risk of severe Covid-19. On the other hand, new-
onset diabetes and severe metabolic complica-
tions of preexisting diabetes, including diabetic 
ketoacidosis and hyperosmolarity for which ex-
ceptionally high doses of insulin are warranted, 
have been observed in patients with Covid-19.1-3 
These manifestations of diabetes pose challenges 
in clinical management and suggest a complex 
pathophysiology of Covid-19–related diabetes.

Severe acute respiratory syndrome coronavirus 
2 (SARS-CoV-2), the virus that causes Covid-19, 
binds to angiotensin-converting enzyme 2 (ACE2) 
receptors, which are expressed in key metabolic 
organs and tissues, including pancreatic beta 
cells, adipose tissue, the small intestine, and the 
kidneys.4 Thus, it is plausible that SARS-CoV-2 
may cause pleiotropic alterations of glucose me-
tabolism that could complicate the pathophysiol-
ogy of preexisting diabetes or lead to new mecha-
nisms of disease.

There are also several precedents for a viral 
cause of ketosis-prone diabetes, including other 
coronaviruses that bind to ACE2 receptors.5 Great-
er incidences of fasting glycemia and acute-onset 
diabetes have been reported among patients with 
SARS coronavirus 1 pneumonia than among those 
with non-SARS pneumonia.5

In the aggregate, these observations provide 
support for the hypothesis of a potential diabeto-
genic effect of Covid-19, beyond the well-recog-
nized stress response associated with severe ill-
ness. However, whether the alterations of glucose 
metabolism that occur with a sudden onset in se-
vere Covid-19 persist or remit when the infection 
resolves is unclear. How frequent is the phenome-
non of new-onset diabetes, and is it classic type 1 
or type 2 diabetes or a new type of diabetes? Do 
these patients remain at higher risk for diabetes 
or diabetic ketoacidosis? In patients with preex-
isting diabetes, does Covid-19 change the under-
lying pathophysiology and the natural history of 
the disease? Answering these questions in order 

to inform the immediate clinical care, follow-up, 
and monitoring of affected patients is a priority.

To address these issues, an international group 
of leading diabetes researchers participating in 
the CoviDIAB Project have established a global 
registry of patients with Covid-19–related diabetes 
(covidiab . e - dendrite . com). The goal of the regis-
try is to establish the extent and phenotype of 
new-onset diabetes that is defined by hypergly-
cemia, confirmed Covid-19, a negative history of 
diabetes, and a history of a normal glycated he-
moglobin level. The registry, which will be ex-
panded to include patients with preexisting dia-
betes who present with severe acute metabolic 
disturbance, may also be used to investigate 
the epidemiologic features and pathogenesis of 
Covid-19–related diabetes and to gain clues re-
garding appropriate care for patients during and 
after the course of Covid-19. Given the very short 
history of human infection with SARS-CoV-2, an 
understanding of how Covid-19–related diabetes 
develops, the natural history of this disease, and 
appropriate management will be helpful. The study 
of Covid-19–related diabetes may also uncover 
novel mechanisms of disease.
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Diabetes tipo 2 no jovem -  algumas particularidades

1 -  O paradoxo da puberdade ( evolução prédiabetes à Diabetes)

2 -  Apresentação clínica semelhante à DM Tipo 1 em 2/3 dos casos

3 -  Doença  mais agressiva que a DM tipo 1 e DM tipo 2 mais tardia:  

                  Complicações microvasculares e macrovaculares mais prevalentes e precoces 
                  Maior mortalidade precoce 
                  à redução esperança de vida: 14 anos homens / 16 anos mulheres 

clinical factors, or access to or quality of
health care, pointing toward the need for
additional research to assess the need for
race- or ethnicity-specific HbA1c norms.

Given that prediabetes is a precursor to
type 2 diabetes in adults, it is tempting to
surmise that trends in youth prediabetes
portend a continued rise in prevalence
and incidence of youth-onset type 2 dia-
betes. However, it is important to note
that a substantial proportion (!70%) of
youth categorized as having prediabetes
revert to normoglycemia after puberty
(30). Moreover, the paradoxical sex dif-
ferences for prediabetes versus type 2
diabetes suggest that male youth with
prediabetes are more likely to revert to
normoglycemia after puberty, whereas
female youth with prediabetes are more
likely to progress to type 2 diabetes. Al-
though reasons for this discrepancy re-
main unclear, hypotheses include a more
“harmful” effect of puberty on metabolic
health in female individuals, especially in
the context of obesity (31), and/or higher
levels of physical activity among male in-
dividuals (32), a pattern that has been ob-
served as early as age 4–5 years (33).
More research is required to determine
whether extrapolation of adult prediabe-
tes definitions is appropriate for children
and adolescents; to assess clinical rele-
vance of current definitions for predicting
youth-onset type 2 diabetes; and to iden-
tify determinants of progression to type 2
diabetes versus reversion to normoglyce-
mia (25).

Complications and Comorbidities
The Treatment Options for Type 2 Diabe-
tes in Adolescents and Youth (TODAY)
study, a U.S. clinical trial assessing treat-
ment efficacy among youth with recently
diagnosed type 2 diabetes (9), exemplifies
the high burden of type 2 diabetes com-
plications following a relatively short dis-
ease duration. Additionally, the SEARCH
study, which was purposefully designed
to provide a direct comparison of burden
of diabetes-related complications and co-
morbidities among youth with type 1 and
type 2 diabetes of similar disease dura-
tion, glycemic control, and age, provides
compelling evidence that youth-onset
type 2 diabetes is an aggressive disease
associated with higher rates of compli-
cations than type 1 diabetes. Here, we
summarize evidence from TODAY and
SEARCH, among others, to describe the

epidemiology of complications and co-
morbidities among youth with type 2 di-
abetes, drawing comparisons to type 1
diabetes where possible.

Microvascular Complications

In TODAY, cumulative incidence of any
microvascular complication was 50% by
9 years and 80% by 15 years of type 2 dia-
betes duration, corresponding to a 60%
prevalence of having any microvascular
complication approximately 13 years after
diagnosis (34). Diabetic retinopathy, or
damage to light-sensitive blood vessels
in the retina, is the most common com-
plication of type 2 diabetes (9). Diabetic
retinopathy was present in 50% of
TODAY participants by age 25 years, after
!12 years of disease duration (35).
Equally alarming is the 35% cumulative
incidence peripheral neuropathy, or
damage to nerves outside the brain,
12–15 years after diagnosis (36). As dia-
betes is the leading cause of kidney dis-
ease (37), it is not surprising that up to
50% of people with diabetes develop
diabetic kidney disease (DKD) (38), for
which changes in kidney structure in-
dicative of nephropathy are detectable
as soon as 1.5 years after disease onset
(39). Although the baseline prevalence
of DKD at the time of enrollment into
the TODAY study was only 8%, investiga-
tors reported a cumulative incidence of
55% after 15 years of follow-up at age
26 years (9), an estimate comparable to
the 43.5% DKD prevalence among adults
65 years or older with type 2 diabetes
(40). A comparison of these statistics to
the 25% of young people with type 1 dia-
betes who suffer from any microvascular
complication within 10 years of diagnosis
underscores the gravity of these data.

In comparisons of youth with type 2 vs.
type 1 diabetes, the prevalence of all mi-
crovascular complications is consistently
higher among cases of type 2 diabetes de-
spite similar disease duration, glycemic
control, and age. In SEARCH, participants
with type 2 diabetes had 3.5% higher
prevalence of diabetic retinopathy (9.1%
vs. 5.6%), 9.2% higher prevalence of pe-
ripheral neuropathy (17.7% vs. 8.5%), and
14.0% higher prevalence of DKD (19.9%
vs. 5.8%) than those with type 1 diabe-
tes after an average disease duration of
8 years (41). SEARCH also showed that
DKD was present in 20% of participants
with type 2 diabetes 8 years after diag-
nosis (average age 22 years), an estimate

that is threefold higher than that for partic-
ipants with type 1 diabetes (41). Similarly,
in an Australian study of patients with dia-
betes diagnosed before age 18 years, the
prevalence of peripheral and autonomic
neuropathy was 21% and 57%, respec-
tively, after a median of just 1.3 years’
disease duration, comparable to the prev-
alence of neuropathy among youth with
type 1 diabetes in the same clinic but
20 years after diagnosis (42).

The discrepancies in prevalence of
microvascular complications in TODAY
versus SEARCH is due, in part, to differ-
ing definitions. Specifically, the lower
prevalence of diabetic retinopathy in
SEARCH compared with TODAY reflects
the fact that SEARCH included more
advanced cases of diabetic retinopathy
comprising proliferative retinal changes
(41), whereas TODAY included all cases
of diabetes retinopathy, including non-
proliferative cases (35).

Beyond comparisons of diabetes com-
plications among youth-onset type 2 and
type 1 diabetes, indirect comparisons
have been made to older adults in the
Diabetes Prevention Program Outcomes
Study (DPPOS) (9), for which participants
were !51 years of age at baseline. In
this setting, prevalence of composite
microvascular complications is relatively
low (11.3–12.4%) (43), but the compari-
son is somewhat misleading, as TODAY
participants were youth with clinically
diagnosed type 2 diabetes while DPPOS
participants represent a high-risk popu-
lation screened for type 2 diabetes with
periodic oral glucose tolerance tests.

Macrovascular Complications

Macrovascular complications of type 2 dia-
betes include coronary heart disease, car-
diomyopathy, arrhythmias, cerebrovascular
disease, and peripheral artery disease. In
SEARCH, youth with type 2 versus type 1
diabetes had much higher age-adjusted
prevalence of arterial stiffness (47.4% vs.
11.1%) and hypertension (21.6% vs. 10.1%)
after an average of 8 years’ disease dura-
tion, although these discrepancies were at-
tenuated after accounting for obesity status,
pointing toward a key role for excess adipos-
ity in the pathophysiology of macrovascular
complications (41). Similarly, in a study
of 824 Australian participants in Sydney
diagnosed with diabetes between 15 and
30 years of age, ischemic heart disease
and/or cerebrovascular disease was ob-
served in 14% of participants with type 2
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Review

Type 2 diabetes in adolescents and young adults
Nadia Lascar, James Brown, Helen Pattison, Anthony H Barnett, Clifford J Bailey, Srikanth Bellary

The prevalence of type 2 diabetes in adolescents and young adults is dramatically increasing. Similar to older-onset 
type 2 diabetes, the major predisposing risk factors are obesity, family history, and sedentary lifestyle. Onset of 
diabetes at a younger age (defined here as up to age 40 years) is associated with longer disease exposure and increased 
risk for chronic complications. Young-onset type 2 diabetes also affects more individuals of working age, accentuating 
the adverse societal effects of the disease. Furthermore, evidence is accumulating that young-onset type 2 diabetes has 
a more aggressive disease phenotype, leading to premature development of complications, with adverse effects on 
quality of life and unfavourable effects on long-term outcomes, raising the possibility of a future public health 
catastrophe. In this Review, we describe the epidemiology and existing knowledge regarding pathophysiology, risk 
factors, complications, and management of type 2 diabetes in adolescents and young adults.

Introduction
The global prevalence of diabetes in adults is about 8% 
(more than 90% of whom have type 2 diabetes), which 
is projected to increase to more than 10% by 2040.1 

Although the increasing prevalence of diabetes among 
older adults is well recognised, the rising number of 
young people with type 2 diabetes is a more recent 
development and is of particular concern. Earlier onset 
of diabetes leads to longer lifetime exposure to 
hyperglycaemia and con sequently greater propensity 
for long-term complications. Additionally, the course of 
type 2 diabetes in young people could be more rapid 
and disruptive than in patients who develop the disease 
later in life, leading to early morbidity and poor quality 
of life.2 Moreover, when type 2 diabetes develops in 
adolescents and young adults, the adverse societal 
effects could be greater because of the presence of a 
chronic disease throughout patients’ working life.

In this Review, we have defined type 2 diabetes in 
young people as onset of type 2 diabetes (American 
Diabetes Association [ADA]3 and WHO criteria4) in 
adolescents and young adults aged up to 40 years, 
excluding secondary diabetes (ie, drug-induced, 
chemical-induced, exocrine pancreatic insufficiency, and 
genetic defects), maturity-onset diabetes of the young, 
gestational diabetes, and rare forms of diabetes. We 
examine evidence in support of the hypothesis that 
type 2 diabetes in young people is a distinct pathological 
entity characterised by a more aggressive phenotype 
than when the disease occurs in later life.

Epidemiology
Type 2 diabetes is increasingly diagnosed in children, 
adolescents, and young adults. Prevalence estimates 
suggest a 31% increase in type 2 diabetes among people 
aged 10–19 years in the USA between 2001 and 2009, 
accounting for a prevalence of 0·48 per 1000 in this age 
group in 2009.5 Recent data from the SEARCH study (a 
multicentre, observational study in the USA involving  
11 245 young people with type 1 diabetes [0–19 years] 
and 2846 with type 2 diabetes [10–19 years]),6 showed an 
annual increase of about 7% in the incidence of type 2 
diabetes between 2002–03 and 2011–12 (from nine cases 

per 100 000 to 12·5 cases per 100 000) among people 
aged 10–19 years in the USA, with substantial relative 
increases in all ethnic minority groups compared with 
non-Hispanic white people. In a nationwide screening 
programme7 for diabetes in Taiwan among children 
and adolescents (aged 6–18 years), with data from 
1992–99, the incidence of newly diagnosed type 2 
diabetes was 6·5 per 100 000 individuals, compared 
with 1·5 per 100 000 for type 1 diabetes. With respect to 
older age groups, the International Diabetes Federation8 
estimated that roughly 23 million young adults aged 
20–39 years had type 2 diabetes worldwide in the year 
2000 (13% of 177 million total adults with type 2 
diabetes). By 2013, this estimate had increased to 
63 million (16% of 382 million total adults with type 2 
diabetes),9–11 the biggest increases being in Africa, 
south-east Asia, and Western Pacific regions (figure 1).

In a study of the age-specific incidence of type 2 diabetes 
in the UK (a retrospective cohort study of patients with 
newly diagnosed type 2 diabetes between 1990 and 2010), 
the investigators reported a substantial increase in the 
proportion of people aged 40 years or younger at diagnosis 
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Figure 1: Worldwide prevalence of type 2 diabetes in young people (aged 
<40 years), 2003–13
Data are from the International Diabetes Federation (IDF) atlas  2003,9 2006,10 
and 2013.11
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For more on the global burden 
of diabetes see Articles Lancet 
2023; published online June 22. 
https://doi.org/10.1016/
S0140-6736(23)01301-6 

For the Global inequities papers 
see Articles Lancet 2023; 
published online June 26. 
https://doi.org/10.1016/ 
S0140-6736(23)01127-3,  
https://doi.org/10.1016/
S0140-6736(23)01302-8, 
and https://doi.org/10.1016/
S0140-6736(23)01053-X

For more on diabetes health 
expenditure see 
Diabetes Res Clin Pract 2022; 
183: 109119

Diabetes: a defining disease of the 21st century
New estimates published this week in The Lancet 
indicate that more than 1·31 billion people could 
be living with diabetes by 2050 worldwide. That’s 
1·31 billion people living with a disease that causes 
life-altering morbidity, high rates of mortality, and 
interacts with and exacerbates many other diseases. The 
increase in prevalence (up from 529 million in 2021) is 
expected to be driven by increases in type 2 diabetes, 
which in turn will be caused by a rise in the prevalence 
of obesity and by demographic shifts. In 2021, type 2 
diabetes accounted for 90% of all diabetes prevalence. 
Most of this burden is attributable to social risk factors—
such as high BMI, dietary risks, environmental and 
occupational risks, tobacco use, alcohol use, and low 
physical activity—that thrive on the obesogenic way our 
environments are designed and the inequitable way we 
organise our resources and societies.

Timed to coincide with the American Diabetes 
Association’s 83rd Scientific Session, The Lancet and 
The Lancet Diabetes and Endocrinology publish a Series 
on Global Inequity in Diabetes. Two papers—one global 
and one focused on the USA—together tell the unhappy 
and inequitable story of diabetes. By 2045, as many as 
three in four adults with diabetes will be living in low-
income and middle-income countries. Currently, only 
10% of people with diabetes living in these countries 
receive guideline-based diabetes care. Regardless of 
economic category, in every country, those who are 
discriminated against and marginalised suffer the 
most and worst consequences of diabetes. In the USA, 
where the burden of type 2 diabetes in young people 
has nearly doubled in the past 20 years, the highest 
burden is seen among Black or Indigenous American 
populations.

Paper 1 in the Series conceptualises why this might 
be. It shows how structural racism and geographical 
inequity amplify and compound the social determinants 
of health and affect the care and treatment to which 
people with diabetes have access. This leads to greater 
prevalence of type 2 diabetes and worse clinical 
outcomes in populations who experience current and 
historical racism and oppression. Although The Lancet 
Commission on Diabetes highlighted the broad social 
and environmental factors that lead to type 2 diabetes 
and called for population-based prevention strategies, 

racism was not considered. At this year’s World Health 
Assembly, the role that structural racism as a driver of 
diabetes and other non-communicable diseases was 
not a focus. Another paper in the Series, on possible 
interventions, highlights the importance of equitable 
partnerships, building community capacity and trust, 
changing the ecosystem, and improving the clinical 
practice environment. These initiatives remain limited 
and finding funding for them is often hard. A much 
broader and more ambitious programme is required to 
address centuries of injustices that have followed the 
well-trodden paths of power and colonisation.

Instead, the focus remains on biomedical inter-
ventions and new devices. Estimates for the global 
type 2 diabetes drugs market over the next decade vary 
widely, with some reaching more than US$100 billion. 
Overall, global diabetes-related health expenditure 
is estimated to rise to $1054 billion by 2045. The 
excitement and utility surrounding GLP-1 agonists and 
newer drug combinations that help to control blood 
sugar as well as reduce body weight is understandable. 
But as Rupa Marya and Raj Patel write in their book 
Inflamed Deep Medicine and the Anatomy of Injustice, the 
solution to unhealthy and unfair societies is not more 
pills but to re-evaluate and re-imagine our lives to 
provide opportunities to tackle racism and injustice, and 
to prevent the major social drivers of disease. Addressing 
structural racism must become a core component of 
preventive strategies and health promotion—areas that 
invariably receive too little investment. For example, 
EU countries spent an average of 2·8% of health 
expenditure on preventive care in 2018. Although 
COVID-19 offered an opportunity to reconsider how 
health ministries spend their money, little seems to 
have changed in terms of how much is invested in public 
health.

Diabetes will be a defining disease of this century. 
How the health community deals with diabetes in the 
next two decades will shape population health and 
life expectancy for the next 80 years. The world has 
failed to understand the social nature of diabetes and 
underestimated the true scale and threat the disease 
poses. The GBD 2021 estimates and the Lancet Global 
Inequity in Diabetes Series are an urgent call to course 
correct.   
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broader and more ambitious programme is required to 
address centuries of injustices that have followed the 
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Instead, the focus remains on biomedical inter-
ventions and new devices. Estimates for the global 
type 2 diabetes drugs market over the next decade vary 
widely, with some reaching more than US$100 billion. 
Overall, global diabetes-related health expenditure 
is estimated to rise to $1054 billion by 2045. The 
excitement and utility surrounding GLP-1 agonists and 
newer drug combinations that help to control blood 
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have changed in terms of how much is invested in public 
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Read the full Lancet Series at www.thelancet.com/series/global-inequity-diabetes

Global inequity in diabetes
In the next 30 years, the number of adults with diabetes worldwide will more than double. 
Minoritised communities are disproportionately affected by the disease.

By 2045, three in four adults with 
diabetes will be from low-income and 
middle-income countries (LMICs)

As of 2019, diabetes-related mortality rates 
and disability-adjusted life-years were 
nearly double in LMICs compared with HICs
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In 2021, approximately half of global 
disability-adjusted life-years due to type 2 
diabetes was attributed to high BMI

Within high-income countries (HICs), 
such as the USA, prevalence of diabetes 
in minoritised groups is nearly 1·5 
times higher than in White groups
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Structural inequity—structural racism and geographical inequity—establishes and magnifies 
the negative effects SDoH have on diabetes. Over time, the impacts are compounded, leading 
to increasingly adverse health outcomes for minoritised populations.

1 Minoritised communities 
start at a more 
disadvantaged position 
and face more adverse 
diabetes outcomes than 
their non-minoritised 
counterparts due to 
structural inequity

2 The influence of structural 
inequity on SDoH drives an 
increasing divergence in 
diabetes outcomes

3 The compound effects of 
structural inequity and 
SDoH across multiple 
generations fuels a 
cascade of of 
ever-widening global 
inequity in diabetes 
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Achieving equity in diabetes
Many interventions around the globe provide 
working examples of how recommendations 
and equity principles are translated to current 
real-world circumstances, and how they 
address structural inequity and its 
consequences in diabetes. These aspects are 
explored in detail by The Lancet Series on 
Global Inequity in Diabetes.

The Series also proposes a pragmatic, 
action-based framework for addressing 
global inequity in diabetes.
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Structural inequity—structural racism and geographical inequity—establishes and magnifies 
the negative effects SDoH have on diabetes. Over time, the impacts are compounded, leading 
to increasingly adverse health outcomes for minoritised populations.

1 Minoritised communities 
start at a more 
disadvantaged position 
and face more adverse 
diabetes outcomes than 
their non-minoritised 
counterparts due to 
structural inequity

2 The influence of structural 
inequity on SDoH drives an 
increasing divergence in 
diabetes outcomes

3 The compound effects of 
structural inequity and 
SDoH across multiple 
generations fuels a 
cascade of of 
ever-widening global 
inequity in diabetes 
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Achieving equity in diabetes
Many interventions around the globe provide 
working examples of how recommendations 
and equity principles are translated to current 
real-world circumstances, and how they 
address structural inequity and its 
consequences in diabetes. These aspects are 
explored in detail by The Lancet Series on 
Global Inequity in Diabetes.

The Series also proposes a pragmatic, 
action-based framework for addressing 
global inequity in diabetes.

However, equity in diabetes is possible...
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Read the full Lancet Series at www.thelancet.com/series/global-inequity-diabetes

Global inequity in diabetes
In the next 30 years, the number of adults with diabetes worldwide will more than double. 
Minoritised communities are disproportionately affected by the disease.

By 2045, three in four adults with 
diabetes will be from low-income and 
middle-income countries (LMICs)

As of 2019, diabetes-related mortality rates 
and disability-adjusted life-years were 
nearly double in LMICs compared with HICs
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disability-adjusted life-years due to type 2 
diabetes was attributed to high BMI
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+1·5x

52·2%

Number of adults with diabetes worldwide

0

1·25 billion

1·00

0·75

0·50

0·25 2010
326m

2021
529m

2050
1·3bn

2010 2020 2030 2040 2050

Social determinants of health (SDoH) have the potential 
to impact diabetes outcomes positively or negatively.
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Structural inequity—structural racism and geographical inequity—establishes and magnifies 
the negative effects SDoH have on diabetes. Over time, the impacts are compounded, leading 
to increasingly adverse health outcomes for minoritised populations.

1 Minoritised communities 
start at a more 
disadvantaged position 
and face more adverse 
diabetes outcomes than 
their non-minoritised 
counterparts due to 
structural inequity

2 The influence of structural 
inequity on SDoH drives an 
increasing divergence in 
diabetes outcomes

3 The compound effects of 
structural inequity and 
SDoH across multiple 
generations fuels a 
cascade of of 
ever-widening global 
inequity in diabetes 
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Achieving equity in diabetes
Many interventions around the globe provide 
working examples of how recommendations 
and equity principles are translated to current 
real-world circumstances, and how they 
address structural inequity and its 
consequences in diabetes. These aspects are 
explored in detail by The Lancet Series on 
Global Inequity in Diabetes.

The Series also proposes a pragmatic, 
action-based framework for addressing 
global inequity in diabetes.

However, equity in diabetes is possible...
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O CICLO VICIOSO DA DESIGUALDADE......



O vírus não discrimina ....... mas

O exemplo da pandemia SARSCOV2

The Guardian



UK 2020: 97% dos profissionais de saúde 
que morreram de Covid 19 pertenciam a 

comunidades categorizadas como 
“black”, “asian” and “ethnic minorities”

The Guardian



“Most doctors and most humans have views 
that emphasize individual health

that disconnects illness from it´s socio-economic 
and historical context”



“The solution to a sick and injuste society is not more “pills”
but to re-imagine our lives to provide opportunities 

to tackle injustice and to prevent the major social
drivers of disease”

Orçamento EU para a saúde 2018 
2,8% adjudicado à prevenção



DIABETES: 
UMA DOENÇA DA SOCIEDADE 

REFLEXO DE UMA SOCIEDADE DOENTE.

GP 2024

Diabetes: como chegamos até aqui?




